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Personal equipment for working at height, Part 4. Selection, use and
maintenance

Preface

This Standard was prepared by the Joint Standards Australia/Standards New Zealand Committee SF-015, Industrial Height
Safety Equipment (formerly Industrial Safety Belts and Harnesses), to supersede AS/NZS 1891 .4:2000- 1t is ene of five

ASINZS 189144:2009, Industrial fall-arrest systems and devices, Part 4: Selection, use maintenance

Fhis-Standard-neorperatesArrendment-Ne. 1A
Armendment-arc-indieateaparts in the 1exIAS/NZS by tags1891 inetudingserie
AumbetAustralia $online catalogue.

The objective of Amendmentthis Ne—1:202¥document is to pdatespeci requit

enlyrecommendations for the selection, safe use and maintenance of i ;il

/[

FhisThe
AS/NZS189++

Peireipalmajor changes fremin the-previeusthis edition are 3

(a) RemevalThe effdocument tetalhas Festraintbeen

duplication of

tems and devices.

seepeimprove navigation and eliminate

T

isgivenin  content.

(b) MinimumThe allewabledocument heén updated to bealign #2with AS/NZS kN1891.1, e¢

N\
$5AS/NZS kN1891.2, dependingAS en falt1891.3, ta AS 1891.5, AS/NZS 5532 and AS/NZS ISO 22846.

(c) NewReferences terminelegyhave ferbeen harressesremoved from the following documents:

(falli) eFAS/NZS lewer body)4488.2, which has been superseded by AS/NZS I1SO 22846.1:2020 and
pesitioningAS/NZS efISO fall-arrest attachment22846.2:2020; peintsand

(i) AS 4142.3, which has been withdrawn.

/7 " S N N )
ha

(d) ImelusierAdditional efinformation win-tailis lamyardsprovided for fall clearance calculations, diversion anchors, chemical
fasteners and friction fasteners.

(e) aservieeScheduled valsesperiodic ferinspection thefrequencies extersierhave efbeen personat-energy-abserbersin
fallsituatiensclarified.

(f) EewerThe bedyhierarchy harress-use-restricted-tedimitecHfreeof fall-protection andsystem festrainedhas falbeen

clarified.

(0) BpdatedTraining and competency requirements ferhave eperatetrbeen replaced with a training requirements clause and
assessmentan informative appendix “Recommended training outcomes”. Roles and responsibilities have been removed.

(h) FheRecommendations term-“suspensien-trarma™hashave been ehangee-te-—suspensionntolerance-(traurma)™

) A-belterwaist strap-alone-intiew-of e-harnessis-nelongerpermittedincluded for ayleading efedge theand
applieationstie iAback thislanyard Standare-to-protectagainsta-petentiatialiassemblies.

The termterms “normative” and “informative” hasbeerare used in this-StardardStandards to define the application of the
appendixappendices to which #they appliesapply. ARA “normative” appendix is an integral part of a Standard, whereas an
“‘informative” appendix is only for information and guidance.
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1 Scope and general
1.1 Scope

This Stardarddocument specifies requirements and=sets-est recommendations for the selection, safe use and maintenance of

industrial fall-arrest systems and devices. pasedlt 8gincludes the tse-ofsafetyharnesses; horizontatlife lines-ane-rails, fal-

following:

(a)
appropriate-to-the-envisaged-usageHarnesses.

(b)
assembliesLanyards.

(c) MaintenancePole sstraps.

(d) ReguirementsConnectors.
(e) amdAnchors.

(f) recommendationsFall-arrest ferdevices.

(0) imspeetion;Horizontal sterage;lifelines.

(h) servieirgHorizontal ardrail eleaning-practicessystems.
NOTE

Personal Fhisprotective Stardardequipment previdesdesigned guidareeexclusive

the sefeetienfollowing Fequipment

oses is not covered by this

Standarddocument:

(i) Total restraint equipment.

NOTE 1 Total restraint equipment means non-adjustable equipment tha ing a fall zone. For more information, see Appendix A.

(if) Rescue operations.
(iii) Emergency services.
(iv) Recreational activities.

(v) Theatrical flying.

NOTE 2 Equipment conforming to referenced Standards in this documentmayé agpropriate for the purposes listed in (5€€i) to (v).

This document excludes the following:
(A) Topics covered in AS/NZS ISO 22846 Parts 1 and 2.
(B) Performance requirements for seleetierheight safety equipment.

NOTE 3 Performance requirements for height safety equipment are specified in AS/NZS 1891. Parts 1, 2 and 5afe3, BseAS of fepe1891.5 aeeessand
AS/NZS 5532.

NOTE 4 Conformance to this document for height and safety equipment} cannot be claimed.

http://localhost:5000/Pdf/868f55bb-6112-40d7-99d1-e8db4841ac3d

2/105



5/7/24, 10:48 PM Personal equipment for working at height, Part 4: Selection, use and maintenance - Standards Australia

1.2 Normative references

The following documents are referred to in the text ji such a way that some or all of their content constitutes requirements of
this document:

NOTE Documents for informative purposes are listed in the Bibliography.

AS/NZS 1891.1, Personal equipment for work at height, Part~t: Manufacturing requirements for full body combination and
lower body harnesses

AS/NZS 1891.2, Industrial fall-arrest systems and devices, Part 2: Horizontal lifeline and rail systems

AS 1891.3, Personal equipment for work at height, Part 3: Manufacturing requirements for fall-arrest devices

AS 1891.5, Personal equipment for work at height, Part 5: Manufacturing requirements for lanyard assemblies and pole straps
AS/NZS 5532, Manufacturing requirements for single-point anchor device used for harness-based work at height

BS EN 362, Personal protective equipment against falls from a height — Connectors

1.43 Terms and definitions

FetUnless thedefined purpese-efthis-Standardbelow, the terms and definitions given in AS/NZS 1891;:Pafts-.1,
AS/NZS 1891.2, AS 1891.5, and BAS/NZS and thesebelew;5532 apply to this document.

1.43.1

anchotage-stinganchor
aitem sting-desighedconnected to-be-placed-arotnd-a-structuratetementioform an anchorage, and to which the connecting system is

attached

Note 1 to entry: These items can include single point anchors or horizontal systems.

1.43.2
anchorage
structure to which an anchor is attached

1.3.3
can
indicates the possibility of an option
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1.3.4
chemical fastener
structural fixing held in the anchorage by a curing adhesive

1.35

competent person

aperson who has acquired, through education, training, qualification or experience or a combination of traififgthese, gualification-and
experieneeaeqtitedthe knowledge and skiftsskill enabling that person to eefreetiy-perform a-speeifiedthe task required

1.43.36
engineerconnecting system
aperserwho-is-etigible-for-Corporate-Membershippart of the Iastitationfall-protection system that connects the harness to the anchor

1.3.7
diversion anchor
anchor used to change the direction of Engifreers-Atstratiaorthe tastitationuser’s efconnecting Prefessionalsystem Enrgineers;without New

ity-ofmaking a buitdingfixed erstructtre-anc-anchorage

1.43.48
fall-arrest device

gself-locking device meetirgwith thereqtirements-ofASINZS-189+3-whoesea functions to arrest a fall

1.43.59
fall-arrestprotection system
&frassembly of interconnected components comprising &an hafressanchor connected to afia aRehbrageharness peintvia gfa

anehoerageconnecting system

1.3.10
fall eitherclearance
shortest direetlydistance effrom bythe meansanchor to the ground/object that can be struck during a falt

1.3.11

fixed connection

attachment of a fapyardconnecting system to an anchor that does not allow the connecting'system to change length or peteto strappass
freely through the anchor

1.3.12
free fall
unimpeded downward movement under the influence of gravity

1.3.13
friction fastener
structural fixing held in the anchorage by applying a mechanical force to or cutting a detail in a pre-drilled hole

1.3.14
harness
device to support a user’s body and which is attached to the connectingsystem

1.3.15

horizontal lifeline

HLL

horizontal flexible line connecting two or more anchors

1.3.16

horizontal rail system

HRS

horizontal rigid rail connecting two or more anchors

1.3.17

lanyard assembly

assembly of a line, of either fixed or adjustable length, and whesecomponents ptrpesewhich will enable a connection between a harness
and an anchorage, the intent of which is to afresta-fattn-aceordanee-withlimit the prineiptesdeceleration anereqtirements-of-this-Standard

146
free-fall; freefall-arrest
efatterduring the arrest of a fall

1.3.18
limited free fall
fall where the fall distance before the fall-arrest system begins to take any leadifg;load is tless exeessthan 600 mm vertically

1.3.19
may
indicates the existence of 6868an roption

1.3.20
professional mmengineer
person eitherwho vertieattyis:
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(a) eflf erlegislation is applicable - a steperegistered eaprofessional #hiehengineer itin the relevant discipline who has appropriate
experience and competence in the relevant field

(b) If legislation is not pessibteapplicable -
(i) a Corporate Member of the Institution of Engineers, Australia; or

(i) eligible to watkbecome withetita Corporate Member of the assistareelnstitution of aEngineers, handraiterhandtine

heigHapproprlate safetyexperience egtiipmentand inspector

apersowho-is-competenicompetence in the skiftsrelevant ree
remediatactionfield

41321
restrained fall;-restrained-fall-arrest
afafterthe-afrestofafall where thedownward person-stffering the-falimdtion is pattigiy restramed by a pote-strapimpeded

1.43.4422

restraint technique

eeﬁ+|=e+techn|que eﬁwhereby &pefsen-sq*revemeﬁ{-by-usecoﬁp(fnents of a fall<afrestprotection systemwhichentaits connection-to-an
Atthat can be adjusted fertengihr-as-hecessary-tophysicatty prevent

thea persenuser from reaching a pes&reﬁfall athazard

1.3.23
shall
indicates whiehthat therea statement is mandatory

1.3.24
short circuit
misuse that prevents an energy absorber from functioning properly

1.3.25
should
indicates a fiskrecommendation

1.3.26
strop
extension to an anchor

1.3.27
total restraint
system that prevents a user reaching a fall hazard

Note 1 to entry: The selection and use of total restraint equipment is not covered in this document. See Appendix A for more details.

1.3.28

work positioning

technique that enables a freeperson to work supported in tension or fimitegisuspension freein such a way that a fall from height is prevented
or restricted
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/)

2 General requireme \ts/for selection and safe
use
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Fall-protection systems shall be selected to minimize free faltdistance and potential injury. The following systems are listed in
descending order of priority:

NOTE All fall-protection equipment is personal protection equipment (PPE). The priority order is aligned with the hierarchy of controls, i.e. PPE that eliminates the
hazard is located at the top of the list, whereas PPE with administrative controls is located at the bottom of the list.

(a) Total restraint.
(b) Restrained fall.
(c) Limited free fall.
(d) Free fall.

(e) Restraint technique.

Fall-protection systems should be fit for purpose and be as high as reasonably practicable on the above list. For example, if it is
reasonably practicable to use option (c), then this should be selected in preference to option (d).

Jurisdictional legislation and requirements may also apply when applying the complete hierarchy of controls for working safely
at heights and/or the prevention of falls.

2.2 Task considerations

The fall-protection system shall be selected to enable safe execution of the task.
The following aspects of the task shall be assessed:

(a) Access to the work area.

(b) How the system prevents access to the fall hazard.

(c) How the equipment affects movement around the work area.
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(d) Tools and equipment that will be used for the task, and any potential interactions with the fall-protection system.

2.3 General system type

2.3.1

Configuration of fall-protection systems

Fall-protection systems shall be configured according to Table 2.1 and the requirements given in Sections 3, 4 and 5.

Fall-protection systems shall not allow a fall greater than 2 m.

Table 2.1 does not prevent the use of alternative configurations, provided the system performs as described in Clauses 2.3.2

{0 2.3.6.

Table 2.1 — Fall-protection system configurations

System

Anchor

(see Section 3 for
requirements and

Minimum anchor
rating

Harness

(see Section 4 for
requirements and

Connecting system

(see Section 5 for
requirements and

combination harness

additional additional additional
information) information) information)
Total restraint Anchor or horizontal | Not specified in this  |Full, lower'body or Fixedlength
rail system (HRS) or  |document compination hdrmess | connection (not
horizontal life line described in the
(HLL) AS/NZS 1891 series)
Restrained fall The anchorage 12 kN Futtdower body-or Pole strap
combination harpess
Limited free fall Anchor or HRS or HLL |12 kN FullMower body or Lanyard or fall-arrest
combiRation harness |device (Types 1 to 4)
Free fall Anchor or HRS or HLL {15 kN Full body or Lanyard
combihation harness
Restraint technique Anchors 15 kN Full body or Lanyard

2.3.2+# Total restraint

Total restraint is expressiya emittedsystem fremthat does.not allow a user to reach a fall hazard. This document does not cover
the seepeequipment used in this system and the selectionand yée of this Stargardequipment. FerSee furtherdiseussion-see
Appendix =A Efor information about total restraint.
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2.3.3 Restrained fall

Restrained fall is a system of work where free fall is not possible and any fall is partially restrained. See Figure 2.1.
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(a) With a lanyard

NOTE Free fall distances less than 600 mm.

2.3.5 Free fall

A free fall system is one that allows a free fall between 600 mm and 2 m. See Figure 2.3 for examples of how free fall can

occur.

NOTE Free fall can occur either vertically or on a slope where it is not possible to walk without the assistance of a handrail or hand line.
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Figure 2.1 — Example of restrained fall using a’pole_strap

2.3.4 Limited free fall

A limited free fall system is one that allows a free fall of no greater than 66Q mm. See Figure 2.2.

(b) With adjustable

(c) With a self-retracting

lifeline (SRL)

Figure 2.2 — Examples of limited free fall

(d) With a Type 1
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Figure 2.3 — Five examples of how free fall can oecur
2.23.96 Restraint technique

All equipment selected for use in a restraint technique anreHirsifeefrecfallequipmentand-theiraneheragessystem shall be fal-

Fherequirement for fall-arrest

Restraint technique is stftablea fersystem gseof work where the system is manually adjusted to prevent the user gaifrom
mairtatnreaching seedrea feetingfall ashazard set(see ewtFigure i 2.4 for an example). It shall not be used when the system
is intended to be under load. See Clause 2.25.65 withettfor Ravirgguidance.

NOTE Restraint technique can be used when there is insufficient fall clearance for a fall-arrest system, for example, work on a roof where it is possible to tensierfall
over the edge or through the surface and can result in a free fall distance exceeding 2 m.

A risk assessment shall be conducted to identify all fall hazards, including roof edges, skylights or other penetrations. The risk
assessment shall also identify hazards arising when the system is manually adjusted, as incorrect adjustments can lead to a
fall.

(a) Section view
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(b) With building context

NOTE The user cannot reach the edge if the lanyard is correctly adjusted:

NOTE: User cannot reach edge if lanyard correctly adjusted
Figure 2.34 — ExamplesExample of restraint technique showing a correctly adjusted lanyard
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2.4 Equipment selection due to task and environmental
hazards

Equipment shall be suitable for the task and the environment.

NOTE 1 One way to assess suitability is to consult the product instructions.

EXAMPLE When engaged in hot works, select a harness and connecting system't Vt is made Wt resistant materials.
Task hazards include, but are not limited to:

(a) Chemicals and paint.

(b) Welding.

(c) Heat generated by the task.

(d) Sparks.

(e) Rotating machinery.

Environmental hazards include, but are not limited to:
(i) The fall hazard.
(i) Sharp edges.
(iii) Fragile working surfaces.
NOTE 2 The use of walkways with handrails is the preferredhmeans of movemeht across fragile surfaces.
NOTE 3 When working near a fragile surface, fall clearance calculations sHould include the distances resulting from falling through the surface (see Section 7).
(iv) Confined spaces.
(v) Environmental temperature, e.g. heat, cold.

(vi) Physical contamination, e.g. dust, dirt, oils and grime.

2.5 Use of fall-protection systems
2.5.1 General principles

The general principles for use of fall-protection systems are:

(a) When a work positioning system is used, additional control measures (such as a fall-protection system) shall also be
implemented to provide protection in the event of system failure.

NOTE Users should consider and evaluate the risk of failure with the use of work positioning systems such as pole straps, confined space rope positioning
devices and winches.

(b) Fall-protection systems shall minimize free fall and swing fall.

(c) Equipment shall be installed, used, stored and maintained in accordance with -
(i) the product instructions; and
(i) Section 8 of this document.

(d) Equipment shall be inspected before and after each use, in accordance with the product instructions and Section 8 of
this document.

(e) Equipment that has failed an inspection shall be removed from service in accordance with Section 8 of this document.
This shall be recorded in the inspection register (see Clause 8.2).
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(f) Equipment that has been used to arrest a fall shall be -
(i) removed from service in accordance with Clause 8.7; and/or

) destroyed in accordance with Clause 8.7.

2.5. 2- Training-aRe-eermpetency

YsersEach
be trained and-assessecHn-aceerdanee-with-the-requirements-set-out-below:

user shall

in the werksafe Fequirerents

—_— (}e

se

cents of manufacturers’their recommendationsfall-protection

wheresystem. theySee existAppénd
) Heightsafety-manager

B for

Trerecommended trainirg are-assessmentetheightsafely-nanagers-shatkrelidewhere-cpprepriate:
managementoutcomes.
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2.5.3 Rescue plan

A rescue plan for a person who has suffered a fall or is otherwise incapacitated shall be developed prior to starting work at
height.

The correct equipment shall be available and used for the rescue.
The person conducing the rescue shall be a competent person.
The rescue plan shall include all of the following elements:

(a) Provision for self-rescue.

(b) Ability to call for external help.

(c) Ability to rescue a person from all locations on site.

(d) Sufficient number of competent people to perform a rescue.

(e) First aid provisions, during and after the rescue.

(f) Timeliness of the rescue to limit harness suspension trauma.
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NOTE Harness suspension trauma is a reaction to being upright and immobile, for example, if held in a vertical stretcher, or suspended inanimate in a harness.
Blood pools in the legs potentially lead to unconsciousness. If the condition develops unchecked, it can be fatal. Further information about this topic can be found
at https://www.anzcor.org/home/first-aid-management-of-injuries/guideline-9-1-5-first-aid-management-of-harness-suspension-trauma/.

The rescue plan shall not include:
(i) Reliance on emergency services.
(ii) Practices that endanger rescuers, casualty or others.
(iii) Reliance solely on actions performed by the casualty.

2.5.4 Dropped objects

Dropped object hazards shall be identified and control measures implemented. Controls should be applicable to the industry
and the jurisdiction.

NOTE 1 Obijects that can be dropped at height pose a significant risk to those below the work area. Examples of how this can be controlled includes drop nets,
exclusion zones below the work area, securing tools with a tool lanyard, and overhead protective structures.

NOTE 2 ANSV/ISEA 121 is an example of a standard that includes performance requirements of dropped objects prevention solutions.

2.5.5 Working on inclined surfaces
A fall-arrest system shall be used for any work area -

(a) where the work surface is inclined; or
(b) is slippery,
such that if a person loses their footing, they slide towards a fall hazard.

If the surface is inclined or slippery such that the fall-protection system supports the us weight, then either of the following
shall be used:
(i) A work positioning system [see Clause 2.5.1(a)]; or

NOTE 1 This includes industrial rope access systems as described in AS/N and 2.

(if) Passive fall prevention.

NOTE 2 Passive fall prevention includes engineering controls.

than fixed working surfaces. A fall-arrest load can cause the platform to movesthereby increasing swing fall. See Section 7 for more information on fall clearance and

swing fall.

A risk assessment shall be conducted to determine a suitable fall-protection system. The risk assessment shall include the
following:

(@) The available fall clearance and swing fall risk.
(b) Available anchor and rating, in accordance with Table 2.1.
(c) Possibility of falling out of the platform.

(d) Adjustability of the connecting system.
Examples of working on moveable platforms are shown in Figure 2.5.

(a) Elevating work platform
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NOTE 1 It is unlikely that total movement limitation can be achieved in either a swing stage or a boom type elevating work platform due to the minimum
requirements for lanyard length in the normal working situation and the possibility of stage or platform support failure.

NOTE 2 The potential fall distance can be minimized by selecting an appropriate anchor position and minimizing the lanyard length by using an adjustable lanyard.

Figure 2.5 — Examples of fall-protection on moveable platforms

2.5.7 Product instructions

The product instructions for all pieces of equipment shall be made available to users of the equipment. The user shall follow
the product instructions for each piece of equipment in their system.

2.5.8 Labels, signs and markings

All fall-protection equipment shall be permanently marked in accordance with the requirements of the relevant Standards.

NOTE Relevant Standards include, but are not limited to, AS/NZS 5532 for anchors, AS 1891.5 for lanyards and pole straps and AS/NZS 1891.1 for harnesses.

3 Anchor selection and use
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3.1 General

This section includes guidance for selecting and using different types of anchors. Selection of the type and location of anchors
will depend on the nature and location of the task and the type of construction of the building or supporting structure.

A competent person shall assess potential anchorages in accordance with the product instructions.

If the suitability of the anchorage is not evident to a competent person, then a professional engineer shall assess the
anchorage. The assessment shall include certification in writing that the anchorage is capable of sustaining a load equivalent
to the rating of the attached anchor or anchors. Minimum anchor ratings are given in Table 2.1.

NOTE Some anchorages may not be capable of sustaining loads in accordance with the requirements of this document. In such cases, alternative methods to protect
workers working at heights should be developed based on a risk assessment.

If a strop is used to extend an anchor or mobile attachment point, then it shall be rated to the equivalent load as the anchor to
which it is attached.

3.2 Anchor selection
3.2.1 Single point anchors

Single point anchors provide one location (a single point) for attachment of a connecting

NOTE 1 Portable anchors can be installed and removed from the anchorage as required, for example, a tripo davit (see Figte

NOTE 2 Fixed anchors have a single attachment point. Once installed, the product cannot be removed fr
chemically fixed anchor or a sheet metal riveted anchor (see Figure 3.2).

bly, for example, a concrete

Single point anchors shall conform to AS/NZS 5532.

In addition to the general requirements in Clause 2, the following applies:
(a) Where repeated access is required, permanent anchors shall be

while they are connecting to the anchor.

out exposing the user to a fall hazard.

(i) Control measures should be applied if the connecting syStem can contact an edge.

NOTE 3 Control measures can include installing a temporary anchor to prevent the connecting system from contacting a hazardous edge, for example, davits,
tripods or needles.

(iii) Single point anchors limit the user to a localized area.
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(a) Tripods showing different attachment points (b) Davits showing different

attachment points

(c) Bridge style Counterweighted anchor device

N
1. Personn tachment point

2. Equipment attachment point
3. Anchor device
4. Pulley wheels for guiding self-retracting lifeline

Figure 3.1 — Examples of portable anchors
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(a) Surface mount

(c) Drilled in anchor (d) Girder mount

(e) Cross beam

KEY

1. Structure
2. Personnel attachment point
3. Anchor device
4. Fixings
5. Roof sheeting
Figure 3.2 — Examples of fixed anchors

3.2.2 Horizontal lifeline and rail systems

Horizontal lifelines (HLL) and horizontal rail systems (HRS) can allow the user to move along the length of the HLL or HRS to
reach a fall hazard. The fall-arrest equipment [such as a lanyard or a self-retracting lifeline (SRL), etc.] is attached to a mobile
attachment point or directly to the HLL or HRS.
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NOTE 1 Horizontal lifeline systems are flexible line systems that generally comprise a cable fixed between two end anchors. These systems often incorporate
intermediate anchors along with mobile attachment devices which can be capable of passing across intermediate anchorages without disconnection.

NOTE 2 Horizontal rail systems are rigid systems that generally comprise a metallic structural member along which one or more mobile attachment devices can be

attached. Each mobile attachment device provides a travelling attachment point for a user’s connection system.

Horizontal lifelines and rails shall conform to AS/NZS 1891.2.
In addition to the general requirements in Section 2, the following applies:
(a) The anchorage shall be capable of sustaining the applicable loads.
NOTE 3 The load exerted on the anchorage by HLL and HRS can be higher than loads exerted on a single point anchor.
(b) HLL and HRS shall be placed so that any deflections under load do not contact a fixed object.

(c) Swing fall shall be assessed and managed when selecting an HLL and HRS. See Clause 7.3.

NOTE 4 The system will deflect when a fall occurs while connected to an HLL or HRS. If the fall occurs towards the end of a span, then the mobile attachment

point can slide to the middle of the span. See Figure 3.3.
NOTE 5 If a fall occurs when working off-centre while connected to an HLL or HRS, the user will swing back in line, See Figure 3.4.

(d) Access to the HLL and HRS shall not expose the user to a fall hazard.

(e) HLL shall not be selected when work positioning techniques are used.

The following matters should be considered when selecting the type of HLL and HR

inspection guidelines.

e

a

<3

"._.._.._.._..

Figure 3.3 — Swing fall: mobile attachment point can slide to the middle of the span
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Figure 3.4 — Swing fall: user will swing back in line if a fall occurs while working off-centre

3.3 Anchor use
3.3.1 User information

User information for anchors shall be available at the -
(@) location; and

(b) time of use.

NOTE 1 The form of information can include signage, labels, quick response (QR) codes, radio frequency identification (RFID) and near field communication
(NFC) tags, and reports provided by installers and certifiers.

NOTE 2 Information content is covered in AS/NZS 5532. This includes manufacturer identification, product identification and product ratings.

3.3.2 Diversion anchors

Diversion anchors are used to divert a connecting system and reduce swing fall (see examples in Figure 3.5).
NOTE 1 A fall can transfer a load to the diversion anchor that exceeds its design loads.
If a diversion is above 60 °, then -

(a) the anchor system shall be assessed by load calculation; or

(b) the connecting system shall be re-anchored.

NOTE 2 Re-anchoring can include an alpine butterfly or equivalent knot tied into the connection system and connected to the anchor. An example is shown in
Figure 3.6.
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(a) At 90°

(b) At 180°
>
>
(c) At 60°
=
I['
-
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1l

Figure 3.5 — Examples of diversion anchors at different angles

Figure 3.6 — An examp anchor with an alpine butterfly knot

3.3.3 Anchor slings

Anchor slings -
(a) are a single point anchor (see Clause 3.2.1); and

(b) are wrapped around an anchorage to create an anchor.

Anchor slings shall:

(i) Be rigged such that the sling can sustain the rated load.

NOTE 1 Different rigging styles can affect the rated load. See Figure 3.7 for examples of sling configurations.

(il) Be protected from sharp edges.

(iii) Have an internal angle of less than 120 ° when rigged in a basket configuration (see Figure 3.8), unless otherwise
specified in the product instructions.

(iv) Have a compatible connector to suit the direction of loads (see Clause 6.3).

NOTE 2 This could include a pear-shaped karabiner or a screwlink (Type Q) connector.

(v) Have a means to prevent the sling from slipping along the anchorage.

NOTE 3 This can take the form of a double wrap or attachment at a cross member.
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Less than 120 degrees m\l 0 degrees

Figure 3.8 — Internal angles for basket\configuration

4 Harnesses
4.1 General

Harnesses shall be selected according to -
(a) the work type; and
(b) the system type.

The harness shall conform to AS/NZS 1891.1.

NOTE See Table 2.1 for guidance on the appropriate harness for use in different systems.

4.2 Harness selection
4.2.1 General

Factors that should be considered when selecting a harness include:

(i) Ease of rescue, including self-rescue.

NOTE For access and possible rescue or retrieval through a narrow entry point, retrieval attachment points fitted to the shoulders of the harness are
recommended. They should be used in conjunction with a spreader bar, a pair of lifting straps or a lifting bridle.

(i) Ease of donning and doffing.
(iii) User comfort. This applies to normal work and during suspension.

(iv) Ability to adjust components to fit the user’s body shape.

4 42.2 Full= body harnesses

FheA full- body harness comprises a single assembly of interconnected shoulder and leg straps which may treefgerateinclude
a waist or other horizontal straps. gdesighredThey teare irereasea thecombination Beasiagof areawebbing, earattachment the
bedypoints and teadjusters preventor theother wearercomponents falling-ettcapable of adjusting the harness durirgto afit
feththe HHenetes i i A : : A 2 which-wi Sric-bpEsalbleuser.
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Attachmentpointsare-providedenA full body karressesharness asshould fellews:have at least one of the following centreline
attachment points for fall-arrest -

(a) Atat leastene-eentrethe front attachmentpeintettherchest erwaist-erbeth:area;

(b) A+rearattachmentpeintatthe-dersalbutneveratthefront waist levekarea; or
(c) HFherear abevedorsal area.

Additional attachment points can alk-be gsedincluded for falipole arreststraps, kesretrieval freeand fallstotal greaterrestraint
thanas 6006follows - mam:

may-beprovided-exclusively-for-usein-pairstorattachmentota pole strap—Fer
wad ap-type-shewrn-Figure-4-Hb):

(i) Whrstshoulder strapsattachment attachedpoints tefor retrieval; or
(iii) centreline attachment at the spreadefrear barwaist thatar

ea enablefor

thetotal wearcksarmsto-beraised-above

restraint.

(a) Harnesses without waist strap

Sheulaer atisehmeris
~ Centreline

\\ jr— Centreline

Shoulder

straps Attachme

hardware

Attachment
hardware

Adjusters RV |

Front Back
points
(b) shallHarnesses netwith bewaist usedstrap
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for
——— Centreline . Centreline
Shoulder , Shoulder
straps straps
Attachment
' Front chest \ | // hardware
attachment point >
@ — Restraint
z ol | attachment
*ﬁ' 'I IA‘ point
8 | 3 =] | )
ERS Pole strap
|

. 7 S attachment
Waist strap l : \ points
1 \ A i‘/

Front waist '\‘u}"\

attachment Y
| point | ~
Front Back
arresting
Figure afali4.
The-purchaserneedsto-specify-which1 - Examples of thesetypical eptiensfull-body is-reguired-to-accord-with-the-type-of work
forwhichitisto-be-gsed-harnesses

4#2.3 Lowerk body Ratressharngsses

FheA lowers body harness comprises &fa single assembly.enelosing the thighs/and waist, which can include a combination of
anwebbing, adfus%&bleattachment waﬁs%pomts strapand eennb&teda@ljusters or other components capable of adjusting the
harness to apaireHegleep : ps, and e wh pelerfit the pelvis

Lower body iaharnesses a-sitting-pesition—ttdeesshall not-have-shoulderstraps:

Thelowerbedy-harness-sheuld be used for free fall applicatiops,

NOTE 1 Lower body harnesses are mtended for use in eeﬂfuneﬂenladder work wuth a peleshort s’erap—whefe—a—res%ﬁarned—fa%s-;aesable—and—a—sheﬁsoo mm lanyard
{tp-to-360-mmy-or e6 6 5 erandfor pole work utilizing pole straps.

NOTE Fhre lewer2 A full body harness maybet
netpreferable pessiblefor all applications.

Seleetien If the user of a suitablelower fewer-body harness shealdbecomes takeihte-acceuntthefacterslisteeHn

GClause4-+HaHe{HInadditieninverted, thethere Feqﬂﬁemem—te-eens%anﬂy—suppeﬂ—tm—wearer—sweigh{—ws a werkrisk
positientngthat situatienthey will-ree AHF

People-with-certainbedy-shapes-may-tendte slip out of athe lewer-harness. This will vary according to factors such as body
shape, mass, or the position of the harness #on ivertedthe body. H-thisistikely-to-happen;a-full-bedy-harnesssheuld-be tusee:
Advicemayneedto-be-soughtfrom-a-competentpersen:

Attachment points ercan lewerbedyinclude harressesthe areprevided—following:

(a) Side attachment points at-eentre-frent waist level for asepole with-a-shertHanyard-fertimited-freefall-orferconnection
when-usingrestrainttechniqueandstraps.

(b) emCentreline eaehl-stdeattachments at the rear waist levelwhenreguiredarea for exelusivetotal guserestraint.

(c) #|Centreline pairsattachment withpoints afor pelelimited strapfree fall arrest at the front waist area.

RearExamples attachmentof peirts-areneverprevided-enatypical lower-body karressharnesses are shown in Figure 4.2.
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)|
A

(a) (b)

Figure 4.32 — ExamplesTwo examples of-typical fall-lower body harnesses

4.2.4 Upper body assemblies

The upper body assembly is a single assembly which, when connected to a lower body harness, encloses the shoulders,
thighs and torso. It can include a combination of webbing, attachment points, adjusters or other components capable of
adjustment to fit the user.

An upper body assembly shall not be used on its own.

4.2.5 Combination assemblies

A combination harness comprises a lower body harness that is connected to a removable upper body assembly. This creates a
full body harness (see Clause 4.2.2).

The following applies to assembled combination harnesses:
(@) The components shall -
(i) support the whole body of the user;
(i) manage the load applied to the body; and
(iii) prevent the user falling out of the harness.

(b) The lower body harness and upper body assembly shall be compatible with each other, as described in the product
instructions.

An example of a combination harness is shown in Figure 4.3.
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Lower Body Harness Upper Body Assembly /” Combination Harness

Figure 4.3 — Example of a combination harness

4.3 Harness use

When using a harness, the following requirements apply:

(a) A full-body harness or a combination harness shall be used-n-any situatioh where a free fall of more than 600 mm is
possible.

(b) Side attachment points on the waist strap component 6f a harriess shall'bg used exclusively as a pair for the attachment
of a pole strap.

(c) The centre rear attachment point on the waisi-strap of a-harness shall only be used for total restraint.
(d) Waist belts or straps alone shall not be uséd/for any application covered by this document.

(e) Retrieval attachment points shall not be used forarresting a fall.

(f) The harness shall not become a choking hazard.

NOTE This is a potential hazard for some crossover style harnesses when rescuing a user by the shoulders.

(g9) As afinal check before use, the leg and waist straps shall be tightened so that when a hand is passed below the strap
and made into a fist, it cannot be pulled out of the strap (see Figure 4.4).
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Figure 4.4 — Strap fitment test before use

When donning a harness, the attachment point should be located in accordance with Table 4.1.

Table 4.1 — Attachment point locations when donning a harness

Attachment point Purpose Location
Sternal Free fall, limited free fall On the centreline of the
rescue, restraint technique |chest at mid-sternum
height
Dorsal Free fall, limited free fall On the centreline of the

rescue, restraint technique |back, between the
shoulder blades

Side waist Pole straps On either side of the
body, at hip height

Front waist/ventral Free fall, limited free fall On the centreline of the
rescue, restraint techniqué- |bedy just below the navel

Retrieval Rescue One-on'the top of each
shoulder
Rear waist/restraint Total restrdint On the centreline of the

back, at hip height

2 On a full body harness, the selection of front waist/ventral attachment/points for fall-arrest should be undertaken through
a risk assessment.

5 Connecting systems
5.1 General

The connecting system is the component(s) that -
(a) connects the user’s harness to the anchor; and

(b) limits the maximum arrest force on the user to less than 6’kN (except for pole straps).

The following requirements apply:
(i) Lanyards and pole strap shall conform to AS 1891.5.

(if) Fall-arrest devices shall conform to AS 1891.3.

5.2 Types of connecting systems

A lanyard maycan take one of the following forms:

(fa) Single-line lanyara assembly - A single line of fixed length (see Figure 5.1).

(a) Lanyard assembly with energy absorber
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LEnergy absorber
Harness connector Anchorage connector

(b) Lanyard assembly that has inherent energy absorption capabilities

= =)

Figure 5.1 — Examples of single line lanyards

(b) Adjustable lanyard assembly — A lanyard that incorporates a length adjusting device. Examples are shown in Figure 5.2.

(a) Lanyard assembly with energy absorber and adjuster permanently attached to the line

;Harness Connector

Energy absorber

Adjuster Stopper

7 7
%h\a&ag\e{nnector

(b) Lanyard assembly with energy absorber attached to adjuster on the line

Anchorage

Connector Harness Connector

Figure 5.2 — Examples-of an-adjustable lanyard assembly

(c) Twin line lanyard assembly - A lanyard wijth tvo lines. Examples of when they can be used include:

(i) When connecting to two anchors at the_sare time.

tePassing an g : -
areheragesanchor when moving along a horizontal lifeline.

An example of a twin ta#lline lanyard is shown in Figure 45.3.
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Anchorage
connector

Harness connector
<<__/
——Z

Energy absorber

Anchorage
Connector

Figure 4-2—Example-of-an-adjustable lanyard
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Figure 45.3 — Example of a twinHtail line lanyard

(d) Leading edge lanyard assembly — A lanyard constructed from a material that prevents it from being severed if it comes
into contact with a leading edge during a fall. An example of a leading edge lanyard assembly is shown in Figure 5.4.

NOTE The leading edge testing component is not covered by AS 1891.5. Refer to product instructions for the suitability of lanyard assemblies for use with a
leading edge.
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Leading
edge
(
Anchorage
Connector Energy
absorber

Harness Connector

/>

Figure 5.4 — Example of a leading edgé€ lanyard

(e) Tie back lanyard assembly - A lanyard designed to “tie back” around dn.anchopagé. A tie back lanyard assembly can
either have -

(i) a connector designed specifically for this purpose; or
(i) adedicated D-ring in the leg of the lanyard to facilitate tying thelanyardaround an anchorage.

Figure 5.5 shows two examples of a tie back lanyard assembly.

(a) Tie back lanyard assembly with energy absorbgr and a special tie'\back connecter hook to tie back on its

Anchorage
Structure

Energy absorber

(b) Tie back lanyard assembly with energy absorber and a dedicated tie back connector in the leg of the

lanyard
Anchorage
Structure
Tie back
Attachment

Energy absorber

Figure 5.5 — Examples of tie back lanyard assemblies
5.2.2 Fall-arrest devices

Fall-arrest devices are categorised as follows:

(@) Type 1 device (includes rope and rail grabs) - Type 1 devices -
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(i) are attached to a rail, rope or cable lifeline that are -
(A) fixed vertically; or
(B) 15 ° either side of the vertical; and
(i) can move up and down the rail or line at a predetermined maximum rate to follow the movement of the user; and
(iii) locks in the event of a fall.
NOTE An example of use is a ladder fall-arrest system, using a rigid rail or a flexible line attached to the ladder.
(b) Type 2 device (also known as fall-arrester, inertia reel or self-retracting lifeline) - Type 2 devices -
(i) are generally attached to an anchor;
(i) pay out a line which is attached to the user’s harness;
(iii) have a mechanism that automatically extends or retracts with the movement of the user; and
(iv) have a locking mechanism that activates in the event of a fall.
(c) Type 3 device - This is similar to a Type 2 device with an additional winching mechanjsm.

(d) Type 4 device - This is similar to a Type 2 device with an additional automatic desgerding device that activates after the
fall has been arrested.

Typical fall-arrest devices are illustrated in Figure 5.6.

AUTO DESCENT
MECHANISM

(a) Type 1 (b) Type 2 (c) Type 3 (d) Type 4

Figure 5.6 — Examples of typical fall-arrest devices

5.3 Connecting system selection

In addition to the general requirements in Clause 2, the following requirements apply:
(a) Pole straps shall be selected -
(i) for working on a pole;
(i) where a free fall cannot occur; and
(iii) for use with side waist attachment points.

(b) Fall-arrest devices shall not be selected for applications where the locking function is impeded in the event of a fall.

NOTE Some fall-arrest devices require a minimum velocity or acceleration before they will arrest a fall. For this reason, they may not be suitable for use on
unstable surfaces like grain or sand where there is a possibility of a user being slowly submerged. Working on sloped surfaces may also prevent a fall-arrest
device from functioning correctly if the worker does not achieve the required velocity or acceleration before reaching the edge.

(c) Lanyards shall be selected for applications where a fall-arrest device does not lock correctly [see Note in (b)].

(d) Hazards that affect the connecting system shall be assessed and controlled to prevent malfunction. See Clause 2.4 for
potential hazards.

(e) A connecting system shall be selected to minimize free fall, and thus prevent the user from striking the ground or any
obstruction. See Clause 7.4 for free fall calculations.

(f) A connecting system shall be selected that will allow the execution of a rescue plan.
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(g) A connecting system shall be selected to allow transition between systems without exposing the user to a fall hazard.

5.4 Connecting system use
5.4.1 General

In addition to the requirements in Clause 2.5.1, the following applies:
(a) The connecting system shall be used to minimize free fall distance.

(b) The connecting system shall be checked to ensure that the primary and secondary latch closes when it is connected to a
harness or anchor point.

(c) Only specifically designed twin tail assemblies shall be connected to two anchors. This does not apply to pole straps.

(d) There shall be only one energy absorber between the user and the anchor, unless otherwise specified in the product
instructions.

NOTE 1 More than one energy absorber will increase the arrest force experienced by the user.

(e) Connecting systems with two connectors for attachment to anchors shall have the enepgy absorber attached to the

user’s harness, unless otherwise specified in the product instructions.

(f) If only one of two connectors is in use, then the other shall be stowed in a locatio ents the product short

circuiting the energy absorber. See Figure 5.7.

attached in a manner e harness or user that during
g the arresting force to above 6 kN.

NOTE 2 Short circuiting of the energy absorber of a twin tail lanyard could occur when the second Jé
a fall event, the second leg becomes taut or ensnared, preventing the energy absorber from deploying/and increas;

(g) Connecting systems shall be attached to either of the following points o
(i) fall-arrest attachment points; or

(i) limited free fall attachment points.

This does not apply to pole straps.

(h) A work method should be selected that prevents the cg

NOTE 4 Examples of Standards that cover this topic ip 359113, ANSI/ASSE Z359.14 and VG 11.074 (EU vertical recommendation for use

sheets).
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& & &
Unused tail
connected Unused tail
to parking Energy Energy connected to
AU s absorber absorber special break
away connector
fitted to harness
Energy
absorber
(a) Acceptable: Unused tail of (b) Acceptable: Both tails (c) Acceptable: Unused tail of twin
twin lanyard stowed on parking connected to an tail lanyard stowed on
connector at the back of anchor point approved breakaway
energy absorber connector fitted to harness
Energy
absorber
Unused tail

connector to back
fall-arrest points
on the harness

Unused tail connected

to fall-arrest anchor point
on harness or any
structural webbing

(d) Not Acceptable: Unused tail of twin tail - Xcceptable: Unused leg of twin tail
lanyard stowed on back fall-arrest point hydrd stowed on any part of the harness

of the harness after energy absorber hat\can cause the energy absorber to
preventing energy absorber to deploy fully m sho

circuit due to the unused tail
Figure 5.7 — Acceptable and non-acceptable.methods for stowing tails of a twin lanyard

becoming taut in a fall
5.4.872 BackheekingBack hooking

BackhookingBack (alseo-knewn-as—“chokingthooking refers to a laayardconnecting efsystem safetythat lineis passed around a
structure-er-straeturabmemmber and hooked back onto itself.

lead—te—emss—ga%e—leadmghooked

de&gﬁed—feHhe-pﬂFpese-may-be—bsed—prewded—tha{unless itis
a shantle edge-back Frelanyard eheke-angle-shal-retexeeed120°{e-assembly as shewn—few—skmg—eenneeﬁendescnbed in
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5.4223 Pole strapstraps

The perpesefollowing efapplies aspecifically to pole strap-is-te-suppert-a-werkeren-a-peolebeth-during-nermat werking-ancHin
the-eventofa-restrained-fat—t-may-be-tsed-with-a-full-bedy-or-lower-bedy-harness-with-suitable-attachment peirts—A-personal
energy-abserbershall-notbe-useeHn-conjunetion-with-a-pele-strap-and-a-pele-strap-shal-net be-used-wherever thereds-the
pessibitity-ofa-free-fai:

Seleetion-of a-suitable-pele-strap-sheuid-take-into-aecount the-fellowing:straps:

(a) The peedharness ferconnectors materiaishall etherbe tharengaged synthetiebefore webbing-errope-e-g—
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1) -steet-wire-rope-or steet-ehain,for-use-whereloading the werkpole entailsstrap use-of power-euiting-toels-sueh-as

(b) EaseThe pole strap should be positioned on the structure so that the pole strap cannot slip.

NOTE The reader is reminded of EeRreetionthe afeararequirement in Clause 2.5.1(a) pelefor ardadditional easecontrol efadiustrmentoiiengtnto-aliow-a
eerrterablemotkng-BosHion Teasures,
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e —
5.4.4 Adjustable lanyards

Adjustable lanyard assemblies shall be adjusted to the shortest practical length to minimize the possible fall distance.

5.4.5 Fall-arrest devices

In addition to the requirements in Clause 5.4.1, the following requirements apply specifically to fall-arrest devices:
(a) When climbing a ladder, Type 1 fall-arrest devices shall be connected to either -
(i) the sternal attachment point on the harness; or
(ii) the front waist attachment point on the harness.

(b) A termination (such as a knot, swage or sewn termination) shall be incorporated’to/préventIype 1 devices coming off
the end of the anchor line.

NOTE For example, a figure-of-eight knot with at least a 100 mm a tail on a fibre rope.

(c) Type 2, 3 and 4 retractable devices shall be stored with the line material futhretractéd inside the housing.

(d) Type 3 and 4 devices shall be installed to allow the safe operation of the resctie function.

Examples of typical fall-arrest devices are shown in Figure 5.8.

WIS SIS, L

/
v,
)
(a) Type 1 fall-arrest device (b) Type 1 fall-arrest device (c) Type 2 fall-arrest
on a flexible line on a rigid rail or wire rope device

e.g. a ladder system

Figure 5.8 — Examples of typical fall-arrest devices

6 Connectors
6.1 General

The connector shall be selected according to the work and system type.

NOTE Refer to AS 1891.5 for further information.
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6.2 Types of connectors
6.2.1 Snap hooks

Snap hooks comprise a hook-shaped body and gate (see Figure 6.1). The gate can be opened to receive a suitable and
compatible attachment point such as a ring on a harness, or the attachment point of an anchor.

Snap hooks shall have the following features:

(a) Self-closing.

(b) Self-locking.

(c) Minimum resistance of 6 kN for the gate face.

(d) Minimum resistance of 6 kN for the gate side.

(e) Alocking latch that secures the gate.

NOTE 1  This will ensure that the gate remains closed until the hook is intentionally opened by means of two or more separate manual operations.

Snap hooks should be selected for:

(i) The relative size of the hook opening compared to the object size that it will be ¢ to.
(i) Ease of operation.

NOTE 2 If the user routinely works while wearing gloves, then this should also be considered.

9
Q ) (6

2 O |

a1eD NX 9
O

(a) Standard snap hook (b) Large snap hook/scaffold hook

Figure 6.1 — Examples of snap hooks

6.2.2 Karabiners

Karabiners comprise a connector with a spring-loaded gate (see Figure 6.2). The gate opens to receive a connection and
when released, automatically closes to retain the connection.

Karabiners shall have the following features:
(a) Self-closing.
(b) Minimum resistance of 6 kN for the gate face [see Figure 6.3(a)].
(c) Minimum resistance of 6 kN for the gate side [see Figure 6.3(b)].

(d) Minimum longitudinal strength of 22.2 kN [see Figure 6.3(c)].
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(e) A locking mechanism that secures the gate.
NOTE 1 This will ensure that the gate remains closed until the karabiner is intentionally opened by means of two or more separate manual operations.
Karabiners are available with different locking mechanisms. They shall be selected based on -
(i) the application; and
(ii) the environmental conditions.
Users of manually locking karabiners (such as screw gate karabiners) shall lock the gate prior to use.
NOTE 2 Unlocked gates are prone to “roll out”.
NOTE 3 Over-tightening the locking sleeve can inhibit disconnection.

NOTE 4 Vibration can adversely affect the locking sleeve mechanism.

Users of self-locking karabiners (such as double and triple action karabiners) shall check that the karabiner is locked prior to
use.

NOTE 5 The advantage of these devices is that they are designed lock the gate automatically.

()

(c) Offset karabiner
with captive pin

(a) Oval karabiner

07 ‘é:;

N ¢'¢¢
yibuails
|leuipnyibu

»

Gate [ \ Gate
— face - — ~%— side

6 kN | 6 kN

G
&

(a) Minimum face gate (b) Minimum gate side (¢) Minimum longitudinal
strength 6 kN strength 6 kN strength

Figure 6.3 — lllustration of minimum strength for karabiners

6.2.3 Screwlink connectors (class Q connectors)

Screwlink connectors (class Q connectors) comprise an open loop (see Figure 6.4). The sides of the opening terminate in a
pair of aligned screw threads that are arranged so that a single tubular nut can close the loop by simultaneously engaging both
threads.

NOTE These are also referred to as quick link connectors.
Screwlink connectors shall conform with BS EN 362.

http://localhost:5000/Pdf/868f55bb-6112-40d7-99d1-e8db4841ac3d 69/105



5/7/24, 10:48 PM Personal equipment for working at height, Part 4: Selection, use and maintenance - Standards Australia

Screwlink connectors shall be closed in accordance with the product instructions.

V
(a) Oval class Q connector D%a class Q connector

Figure 6.4 — Examples of screwlink connectors

6.3 Compatibility

A fall-protection system shall comprise items that are compatible with each.other,/See Figure 6.5 for examples of compatible

and incompatible connections.
(a) Loading of/a gate on a connector
N -

P

Gate held
open

NOTE Some connectors allow the gate to be loaded. Refer to the product instructions.

(b) Loading of a connector such that the gate can become unlocked
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(c) Insufficient clearance for the connector to orien
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<

Lanyard rotating
around and interfering
Ath locking mechanism

ithin the connector

(e) Connector exposed to a rough edge, which can contribute to material wear
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Smooth Rough
edge edge

<
v

(f) Connector exposed to bending stress

N

}2@

Figure 6.5 — Examples of compatible and incompatible connections

6.4 Roll out

Roll out of a connector can occur when the gate is loaded (see Figure 6.6). Factors that can cause the gate to open when it is
loaded include -

(a) overloading;
(b) locking mechanism failure; and

(c) inadvertently activating the latch.

Compatible connections can reduce the risk of roll out.
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Action 1: The connector moves
and loads the gate

/ Fall clearance, swing fall
7.1 General

Fall-protection systems shall be designed to prevent users strj
following three elements shall be taken into account -

pject as a result of a fall. To achieve this, the

(a) fall clearance;
(b) swing fall; and

(c) fall distance.

7.2 Fall clearance

Fall clearance (FC) shall be greater than the following comb

dvalues:A+L+E+28m
where:

A = Anchor deflection

L = Functional length of connection system

E = Extension of the energy absorber

NOTE 1 2.8 mis illustrated in Figure 7.1, and accounts for (a) 300-mm slippage in the harness; (b) the height of the connecting system attachment to the harness (H),
usually taken as 1.5 m, i.e. the average distance of the D-ring to the ground; and (c) a 1-m safety factor.
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Figure 7.1 - IIIustratl

e combined 2.8 m

The terms in the above equation are defined and i

(a) Fall clearance (FC). The shortest distance ffam the anchorto

Figure 7.2).

the ground/object that can be struck during a fall (see

(b) Deflection of the anchor (A) [see Figure 7.3].

NOTE 2 Refer to the product instructions for deflection of anchors.

(c) Functional length of the connection system (L). The length of the connection system between the harness attachment
and the anchor attachment, including slack (see Figure 7.4).

NOTE 3 This does not include the length of adjustable systems beyond the point of adjustment.

(d) Extension of the energy absorber (E) [see Figure 7.5]. This includes -
(i) any activation distance for fall-arrest devices; and

(il) the extension of an energy absorber.
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~17

(b)

Figure 7.4 — Examples of the functional length of the connection system (L)

AALALAERARAAAAARRRARARRANS

IAAARALEARERERRRARRNRRANASY

AA1ANARAERRAAATAASARRRRRAN

Figure 7.5 — Example of an energy absorber extension (E)
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7.3 Swing fall

Swing fall, also referred to as the pendulum effect or lateral swing, shall be assessed when selecting and setting up a fall-arrest
system. See Appendix C for more information about swing fall.

NOTE 1 Swing fall can expose the user to new hazards and increase their total fall distance [see Figure 7.6 (a)].
Swing fall shall be minimized. Examples of how this can be achieved include:
(a) Selecting an alternative work system (see Clause 2.3).

(b) Using a diversion anchor (see Clause 3.3.2). Figure 7.6(b) shows an example of how a diversion anchor can mitigate
swing fall.

(c) Using dual anchors [see Figure 7.6(c)].

NOTE 2 Dual anchors can minimize lateral swing in the event of a fall by limiting horizontal movement.
(d) Using an anchor in an alternative location, such as above or beside the worker.

(a) Swing fall
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Z,

Figure 7.6 — Examples of swing fall and how it can*be/mitigated

7.4 Free fall distance

Free fall distance (FF) is the distance a user will fall before the fall-protection sysfem-begins to arrest the fall.
Free fall distance shall be equal to the following combined values: L - S + H

where:

L = functional length of the connecting system (see Clausé 7%2)

S = the straight-line distance from the anchor device to the nearest4all hazard (see Figure 7.7)

H = the height of the connecting system attachment o the harness (see Note 1 in Clause 7.2)

e
i
S
ANARAAAARANARNNANRRRARANRRY HUARRARRANANAANARRARRLAETERRRRARRRANANANARRRRRANARY

(c) (d)

Figure 7.7 — Examples showing the straight-line distance (S) used for calculating free fall distance (FF)
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8 Traceabillity, inspection, maintenance and
storage of equipment
8.1 Traceability

All components of a fall-protection system shall be traceable to the point of purchase by either -
(a) the manufacturer’s unique identifier;
(b) the user-installed identifier; or

(c) a combination of (a) and (b).

User-installed identifiers shall -
(i) be in accordance with the product instructions; and

(if) not inhibit product performance.

The user-installed identifier shall be installed in a way that prevents the connection systerd from attaching to it.

8.2 Inspection register

An inspection register shall be maintained for all components of a fall-protection gystem. The register shall clearly record the
following:

(a) Component identifier.

(b) Date of first use/entry into service inspection date.

(c) Remove from service date (if applicable).

(d) The inspection date and the name of person who conducted the inspection.
(e) Evaluation of the component against the product instryétions.

NOTE 1 For example, an assessment that results in a pass/fail.

(f) Notes about monitoring issues that arise during the inspection.

NOTE 2 Ifissues are identified with a component, then mofe frequentinspections may be needed.
(9) Nextinspection date.

The inspection register shall be kept for the life of the'somponenit,Records should also be kept for components after removal
from service.

8.3 Scheduled periodic inspections

Components shall be inspected -
(a) by a competent person;
NOTE 1 See Appendix B for training outcomes for people who conduct inspections.
(b) in accordance with the procedures described in the product instructions; and
(c) in accordance with the time intervals nominated in Table 8.1.

If the inspection period has expired, then the component shall be inspected prior to use in accordance with (a) and (b).

NOTE 2 For example, the inspection can be postponed if the component is not expected to be used within the time period given in Table 8.1.
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Table 8.1 — Maximum interval between inspections for components of a fall-protection system

Product Maximum interval between inspections 2
Single point anchors 12 months
Horizontal lifelines and rail systems 12 months
Chemical and friction fasteners 12 months
Textile components 6 months
Harnesses 6 months
Lanyards and pole straps 6 months
Fall-arrest devices 6 months

@ Equipment used in harsh environments such as heat, corrosive or chemical exposure may require more frequent
inspections than that listed in this table.

8.4 Inspection criteria
8.4.1 General

This clause includes the inspection criteria to determine if products are suitable foruse’
Products shall be inspected for the following:
(a) Markings on products are legible or have a user-installed identifier.
NOTE This can include manufacture date, batch, load rating and relevant Standard.
(b) The components are in accordance with manufacturer criteria.

(c) Any additional inspection requirement specified by thé phanufagturer.

Additional requirements specific to the device category also apply’ sée Clauses 8.4.2 to 8.4.6.

8.4.2 Anchors, horizontal lifelines-and-horizontal rail systems

The load rating shall be present.
Anchors shall conform to AS/NZS 5532. Horizontal lifelines and/rail systems shall conform to AS/NZS 1891.2.

Friction or chemical fasteners shall be proof tested in accordante with Clause 8.8.

8.4.3 Harnesses, lanyards and pole straps

Harnesses shall have a remove from service date on the product. Harnesses shall not be used if the remove from service date
has passed.

Harnesses shall conform to AS/NZS 1891.1. Lanyards and pole straps shall conform to AS 1891.5.

8.4.4 Fall-arrest devices

Fall-arrest devices shall conform to AS 1891.3.
There shall be no contaminants, such as dirt, that restrict device movement.

For Type 2, 3 and 4 fall-arrest devices, a “lock off” check shall be conducted in accordance with the product instructions.

8.4.5 Textile components
Textile components shall be inspected for, but not limited to, the following:
(a) Cuts or tears.
(b) Abrasion damage, especially where there is contact with hardware.
(c) Stretching.
(d) Activation of fall indicators if applicable.
(e) Broken, cut or worn threads on load bearing elements.
(f) Damaged or weakened threads due to contact with heat, corrosives, solvents, mildew or rotting.

(g) Dirt or grease impregnation.
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(h) Effects of exposure to ultraviolet light.

NOTE This may be indicated by colour fading, degradation of the surface material, abrasive to touch or stiffness of the material.

(i) Exposure to paint or chemicals.
8.4.6 Metallic components
Metallic components shall be inspected for, but not limited to, the following:
(a) Cracks, especially at the intersection of any straight and curved portions.
(b) Distortion or other physical damage.
(c) Missing/broken strands or wires.
(d) Bird caging of wire ropes.
(e) Distortion of the hook or latch of a connector.
(f) Wear of moving parts, such as swivels and latch pivot pins.
(g) Restricted movement of the latch over its full travel.

(h) Dirt, rust or other obstructions.

The following shall be in accordance with the product instructions:
(i) Wire rope terminations.
NOTE 1 This includes checking the swages, splices or sockets.
(i) Chain terminations, hooks and latches.
(iii) Connector function.

NOTE 2 This includes checking for broken, weak or misaligned latch springs.

(iv) Cross-sectional wear.

NOTE 3 The cross-sectional diameter should not be reduced by more than’s %.

8.5 Storage and transportation

Equipment shall not be damaged -
(@) in storage; or

(b) during transportation.

Equipment constructed from synthetic materials shall be stared,Away from direct sunlight in a cool, dry place.

Equipment should be air-dried at ambient temperature before storage.

8.6 Service and repair

Serviceable products shall be serviced in accordance with the product instructions.

Non-serviceable products that require repair shall be removed from service (see Clause 8.7).

8.7 Removal from service

Equipment shall be removed from service if -
(a) it has been used to arrest a fall;
(b) it has failed an inspection (see Clause 8.4); or

(c) the remove-from-service date has been reached.

Equipment that has been removed from service shall be -

(i) identified as defective;

NOTE 1 Identification can include a label attached to the product.

(il) re-inspected by a competent person; or

NOTE 2 Defective products can be returned to the manufacturer for further inspection.

(iii) destroyed.
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8.8 Proof testing for chemical fasteners and friction fasteners
8.8.1 General

Chemical fasteners and friction fasteners used in conjunction with systems and products covered by this document shall be
proof-tested -

(a) at the time of installation in accordance with Clause 8.8.4; and

NOTE This test is to determine if the installation has been completed correctly.

(b) annually, in accordance with Clause 8.8.2 or 8.8.3 (as applicable).

8.8.2 Single fastener components

Components with a single fastener shall be proof-tested annually in accordance with Clause 8.8.4.

NOTE Components with a single fastener can include anchors, intermediate/end supports or brackets in a horizontal lifeline or rail.

8.8.3 Multiple fastener components

Multiple fastener components shall be proof-tested annually in accordance with Clause 8.8.4;.unless all the following
requirements are met:

(a) Calculations have been performed in accordance with Clause 8.8.5.
(b) The fastener manufacturer’s installation requirements have been met.
(c) The fastener manufacturer’s warranty is valid.
(d) Installation data are available, including evidence of -

(i) proof loading at time of installation; and

(il) the fastener specifications.

8.8.4 Method

The following requirements apply to single and multiple fdstener prgoftesting:
(a) The load shall be applied in the axial direction.
(b) Shear loads shall not be applied to the fastgnef.
(c) Fasteners shall be loaded to -
(i) 50 % of the design load provided in the product.spécifications; and
(i) Not less than 7.5 kN.
(d) The load shall be held for not less than 30 s.

8.8.5 Calculations
Calculations shall be performed for multiple fasteners by -
(a) hand/manually, based on the information provided by the fastener manufacturer; or

(b) using software provided by the fastener manufacturer.

Calculations shall -
(i) include all forces and moment loads applied to the fasteners; and

(ii) take in to account concrete condition, thickness, compressive strength and edge distance.

Appendix FA

(informative)

Total restraint

The purpose of this appendix is to draw a clear distinction between the work method described in this document as restraint
technique, and the concept of “total restraint” which is expressly omitted from the scope of this document.

Total restraint does not allow a user to reach a fall hazard.

It is applicable in the following circumstances:
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(a) When an energy absorber is not required.

(b) If the connecting system is adjustable, and the user cannot reach a fall hazard.

(c) When the surface is structurally sound.

(d) If there is no opportunity to disconnect and reconnect to another point from which a fall position could be reached.

(e) When there is no load in the harness.

Total restraint systems are usually found as permanent installations on completed buildings or structures. It is not usually
possible to provide and maintain a system as total restraint on a job site where work conditions and the nature of tasks are
variable.

Total restraint is not applicable in the following circumstances:
(i) Areas that can be reached with the equipment being used and where a fall is possible.
NOTE  For example, use of a lanyard, whether fixed length or adjustable, which permits access to a fall hazard.
(i) Where there is a risk of falling through the surface.
(iii) Platform failure.
Equipment used solely for total restraint is not specified in the AS/NZS 1891 series. Th 1t does not provide advice

about equipment nor anchorage strengths needed for total restraint. Fall-arrest equjpment can besuitable for total restraint.
The user should ensure that equipment is suitable for total restraint before using j
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Appendix B

(informative

)
Recommended trainingoutcomes
B.1 Harness-based work

The training outcomes for harness-based work should inclidé demonstration of the following:
(a) Awareness of relevant legislative requirements.
(b) Knowledge of relevant Standards, Codes of Practice-andNndustry association codes.
(c) The ability to implement rescue plans and uge rescue equipment.

(d) The correct fitting, adjustment and use of equipment appropriate to the work that will be undertaken.

NOTE 1 Equipment can include, but is not limited to, full body harnésses afd combination style harnesses, twin line lanyards, restraint equipment and fall-

arrest devices Type 1, 2, 3 and 4.

NOTE 2 This includes how to access and apply product instructions.

(e) Pre-use inspection of equipment.
(f) How to identify a suitable anchor in accordance with Section 3.
(g) Risk management of hazards, such as dropped objects.

NOTE 3 Examples of dropped objects management can include tool lanyards, barricades.

(h) Anunderstanding of suspension intolerance and associated first aid casualty management.

B.2 Management of harness-based work

In addition to the training outcomes listed in B.1, the training outcomes for the management of harness-based work should
include development of the following abilities:

(a) Selection a suitable fall-protection system in accordance with Clause 2.1.
(b) Selection of appropriate equipment for the task in accordance with Clause 2.4.
NOTE This includes anchor identification.
(c) Able to define rescue plans in accordance with Clause 2.5.3.
(d) Able to facilitate the training of harness-based workers trained in accordance with Clause B.1.
(e) Able to define a method to control dropped objects in accordance with Clause 2.5.4.

(f) Creation of safe work method statements.
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(g) Ability to monitor the effectiveness of controls for working at height.

(h) Able to implement a system for managing inspection and maintenance of fall-protection equipment.

B.3 Periodic inspection of height safety
equipment

The training outcomes for the periodic inspection of height safety equipment should include the ability to inspect the following
equipment:

NOTE 1 This includes how to access and apply product instructions.

(a) Textile components.

NOTE 2 This may include webbing and rope.

(b) Metallic components.
NOTE 3 This may include D-rings, O-rings, connectors and adjusters.
(c) Energy absorbers.

(d) Type 1, 2, 3 and 4 fall-arrest devices.

The training outcomes should also include the ability to identify when equipment neéds to be removed frem service in
accordance with Clause 8.7.

B.4 Periodic inspection of height-safety systems

The training outcomes for the periodic inspection of height safety systerhs sheuld includétheability to inspect the following:
NOTE 1  This includes how to access and apply product instructions.
(@) Single point anchors.
(b) Horizontal rail systems.
(c) Horizontal lifelines.
(d) Type 1 fall-arrest devices.
NOTE 2 This includes the cable or rail system to which thé deVice is attached.
(e) The anchorage.
(f) Friction and chemical fasteners.
NOTE 3 This includes proof testing; see Clause 8.8.
The training outcomes should also include:
(i) Awareness of proof testing equipment calibration requirements.
(i) Awareness of tagging and report requirements.

(iii) The ability to identify when equipment needs to be removed from service in accordance with Clause 8.7.

Appendix C

(informative)

Swing fall

Fall-arrest systems can behave similar to a pendulum during a fall. If the user’s connecting system is attached to an anchor on
the edge of the building 2m to their right and they fall off the edge, then they will swing in an arc. This is called “swing fall”.

NOTE Example of how a pendulum works: A person holds a ball in their outstretched left hand. The ball has a string tied around it and the person is holding the other
end of the string in their right hand, close to the centre of their chest. When the person drops the ball, it will swing towards them, past the centre of their chest where it is
being held and swings out to their right side.

When setting up a fall-arrest system, any objects directly below the fall edge should be evaluated. To account for swing fall, the
following factors should also be considered:

(a) Are there hazards in the potential swing path of the user? This could include scaffolding, another part of the building, or
the ground. Striking an object in the swing path can severely harm the user.

(b) Are there obstructions that can snag the connecting system during the swing? This can catastrophically damage the
connecting system or prevent it from working as intended in arresting the fall.
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(c) What is the fall clearance? Swing fall increases the required total fall clearance. This should be evaluated in conjunction

with the product instructions.

EXAMPLE A user is working in the northeastern corner of a building and has connected a 2-m lanyard to an anchor that is 1
m from the east edge of a building and 2 m from the northern edge (see Figure C.1). The user may believe that they are
working in restraint technique because their 2 m lanyard is in tension against the anchor. This would be true for fall hazards
over the northern edge of the building. However, if they are working in the northeastern corner, then the eastern edge of the
building is a fall hazard. In that scenario, the user is not working in restraint technique because (a) the lanyard is 2 m in

length; and (b) the anchor is only 1 m from the eastern edge.

o ———

Figure C.1 — lllustration of a lanyard attached to an anchor as described in the example
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