Mines Safety Bulletin No. 184
Subject: Workers ejected from underground work platform
Date: 30 August 2021
Background
In July 2020, a service crew at an underground mine was hanging an electrical trailing cable for a
jumbo drill in an ore drive, when two workers were tipped out of a work platform (WP) attached
to an integrated tool carrier (ITC).
As the two workers were hanging the cable from the WP, a hydraulic failure associated with the tilt
cylinder (crowd function) on the boom of the ITC caused the WP to tilt fully forward under gravity.
Due to the sudden and unexpected movement, one of the workers was ejected from the WP onto
the ground below while the other remained in the WP as his right boot was caught in the door.
The hydraulic failure resulted from the anti-dump valve on the tilt cylinder becoming separated from
the cylinder port when its mounting bolts sheared. The mounting bolts sheared when the body of the
anti-dump valve clashed with the lifting frame of the ITC as the boom was being raised.
The floor of the WP was reported to be approximately two metres off the ground immediately prior
to the incident, and despite both workers wearing fall control equipment, their shock adsorbing
lanyards failed to deploy. Although the two workers received minor physical injuries, the potential
consequences could have been much more serious.

Work platform on integrated tool carrier at location of the July 2020 incident (scene
preserved following rescue of injured persons).
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Summary of hazard
For persons working within a WP there is risk of exposure to fall from height hazards due to the
following potential causes:
machine components failing (e.g. WP detaching from quick hitch, dog-bone failure, hydraulic
failure)
machine overturning (e.g. from operating the machine beyond its load and stability
limits, uneven ground conditions)
persons being ejected from the WP due to the "catapult effect" (e.g. wheels contact an
obstacle or depression when tramming with persons in the WP)
machine driving over an edge (e.g. unbunded open stope).
The July 2020 incident was the third in a recent series of serious and potentially serious events
relating to WP and ITC combinations used underground at different mine sites. These incidents
were:
March 2018: WP detached from quick hitch and fell to ground – one worker injured
February 2020: dog-bone failure – two workers injured when they were ejected from an
underground WP
July 2020: anti-dump valve failure – two workers injured when they were ejected from an
underground WP.

Contributory factors
In the case of the July 2020 incident, there were a number of key contributory factors involved.
The anti-dump valve fitted to the tilt cylinder had been retrofitted to the ITC by a previous
owner. It was neither a standard nor an optional feature provided by the original equipment
manufacturer (OEM), but an after-market retrofit. The OEM manuals available to maintenance
personnel contained no information regarding this device or how it should be installed, tested
and commissioned.
The anti-dump valve included no guard or cover to protect it from physical impact. Other ITCs
in the same fleet had robust protective covers on their anti-dump valves.
The anti-dump valve involved in the incident required an adapter block for mounting. The
adapter block made the "anti-dump valve" more vulnerable to impacts and allowed mounting
in two different orientations. One of the available orientations did not allow clearance for the full
range of boom elevation. These issues were not known to maintenance personnel and there
were no mounting, testing or commissioning instructions available to them. A correctly sized
anti-dump valve should match the hydraulic port size and mounting holes on the hydraulic
cylinder so it can be directly mounted.
After the anti-dump valve had been fitted to the tilt cylinder, the tilt capability was
function tested, but the boom lift had not been function tested through the full range of
movement. The anti-dump valve only clashed with the lifting frame of the ITC when the boom
was raised close to full height during subsequent operational use.
The WP and ITC combination was functionally a Type 2, Group B vehicle mounted mobile
elevating work platform (MEWP). However, it was not fully compliant with AS1418.10:2011
and was not being managed as registered classified plant. Furthermore, because the
equipment was essentially being managed as earthmoving equipment rather than as an
MEWP, the periodic inspection requirements of AS 2550.1 were not being followed.
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Although both workers were wearing fall arrest harnesses with standard 1.5-metre long shock
adsorbing lanyards attached to fall arrest anchor points on the front of the basket, the WP was
not being used at sufficient height for the fall prevention system to stop the users from
impacting the ground. No inertia reel type devices were used. A combination of shorter
lanyards, alternate anchor points and/or inertia reel devices may have provided better
protection.

Anti-dump valve on clevis end of tilt cylinder - re-enactment showing how valve body will
clash with lifting frame of ITC.

Actions required
The load-holding cylinders on MEWPs are required to be fitted with a safety device to prevent
unintended movement caused by failure of a hydraulic line (refer to AS1418.10, Section 2.9.2). On
an ITC with a WP that is used underground, this is typically achieved by fitting what is referred to as
an "anti-dump valve" or "hose burst protection" to each of the boom lift and tilt cylinders. Such safety
devices should:
always be installed, tested, inspected and maintained in accordance with the ITC's original
equipment manufacturer (OEM) instructions. When non-OEM supplied devices are used or
other changes are made to the OEM design, appropriate change management and engineering
due diligence must be applied
be designed, selected, installed, tested, periodically inspected and maintained by competent
persons to ensure they have a high level of reliability
whenever they are fitted or replaced, have a complete functionality test of the ITC's physical
movements and hydraulic functions performed, all in accordance with OEM recommendations
before the ITC is returned to service.
The following is also recommended to prevent similar reoccurrence:
Competent service and maintenance personnel should be provided with ready access to
adequate procedures, OEM guidance, instructions and information – reliance on the knowledge
and experience of maintenance workers alone, however reliable and competent they may
be, may not always prove to be a safe system of work.
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For safety critical items, any repair, replacement, modification or test work should be checked
or witnessed by a second competent person or supervisor before the machine is returned
to service – reliance on the work of a single maintenance worker, however reliable and
competent they may be, may not always prove to be a safe system of work.
An ITC operated with a WP is effectively a powered hoist designed to lift people, and therefore
needs to be managed as classified plant – unless exempted, compliance with AS/NZS 1418.10
is required.
If an ITC can lift people more than 2.4 metres, then it needs to be of an approved (registered)
design and be managed by the mine as registered classified plant – the periodic inspection
requirements of AS 2550.1 should apply.
Persons working within a WP should use an appropriate fall control system (i.e. combination of
fall arrest and/or fall restraint equipment) which is designed to prevent the user impacting the
ground as a result of any reasonably foreseeable fall from height event – any potential free-fall
should be limited to less than 600 mm (refer AS/NZS 1891.4).
The carriage of loose items and persons together within a WP should be avoided – tools and
materials carried in the WP should be adequately secured so that they cannot
become hazardous projectiles or falling objects as a result of any foreseeable event.

Further information
Further guidance may be found in the following:
Mines Safety and Inspection Regulations, 1994 – Part 6.
Department of Mines, Industry Regulation and Safety
MSB No. 114 Compliance requirements for multi-purpose mobile plant
www.dmp.wa.gov.au/Documents/Safety/SRS-Publications-Mining_and_ExplorationsSafety_Bulletin_114.pdf
Standards Australia
AS/NZS 1891.4:2009 Industrial fall arrest systems and devices - Part 4: Selection, use and
maintenance.
AS/NZS 1418.10:2011 Cranes hoists and winches - Part 10: Mobile elevating work platforms.
AS 2550.1-2002 Cranes, hoists and winches - Safe use - Part 1: General requirements.
Visit www.dmirs.wa.gov.au/ResourcesSafety for information on occupational safety and health in the
resources sector.

This Mines Safety Bulletin was approved for release by the State Mining Engineer on 30 August 2021
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