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What is the problem?
Workers have been trapped and crushed while unloading 
stone slabs from shipping containers. The problem is  
often due to one or more slabs ‘toppling’ (ie falling from 
vertical), often as a consequence of a slab moving more  
than expected or in an unintended way. For example,  
a slab might tilt to a greater angle than anticipated.

What are the risks?
There have been a number of serious crushing incidents 
where toppling slabs have trapped a person against  
the floor or wall of a shipping container or other structure  
or between slabs. 

These have resulted in fatalities, amputations and 
musculoskeletal injuries affecting the trunk, back,  
shoulders and arms. 

Some incidents have occurred when attempting to  
remove single slabs from either A-frames or crates  
standing vertically. 

Causes of incidents include inappropriate packing methods, 
excessive number of slabs being moved and the use of 
equipment such as forklifts and lifting attachments not 
specifically designed for the task. While movement of  
the slabs may be intended, the speed, forces and extent  
of movement are commonly underestimated, and once the 
falling load topples, there may be no opportunity for escape.

A definition
The ‘fall shadow’ of a slab is the region swept by a slab 
during its toppling movement from vertical to when it  
stops falling.

This term is used to include the complete slab and  
all of the pieces if it shatters. The term is relevant  
when slabs are not restrained or there is potential  
for restraints to fail.

The fall shadow is the minimum danger zone derived  
from the actual slab dimensions. Additional clearance 
around that zone should be considered and applied  
on a case-by-case basis. The fall shadow will move  
with the slab if it is moved by crane or forklift.

The fall shadow may be less than the area shown above 
when there is a barrier that the slab will strike part way 
through the fall. This barrier may be the wall of the container, 
an adjacent A-frame or a structure put in place to limit the 
amount of toppling.

If slab movement is limited in speed and angle away from 
vertical, the force at the point of impact will be much smaller 
than if the slab moves faster or through a greater angle. 
Even if the impact is relatively low, the crushing force may 
be sufficient to suffocate or seriously injure a trapped person.
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What are the solutions?

When ordering stone slabs

• Where possible, stone slabs should be ordered and 
delivered in open top containers that allow individual 
slabs to be accessed for mechanical lifting while  
the person is outside the container (ie not in the  
fall shadow).

• All containers should be inspected prior to unloading 
– open top containers make inspection easier.

• Loose slabs should be placed on a central A-frame rack. 
• The A-frame sloping arms should be leaning at an angle 

of between 4º to 8º. 
• The angle of the base or leg should be 90° to the 

A-frame arms to minimise the likelihood of the slabs 
moving during transport.

• Any packing between stone slabs must not reduce  
the angle of slabs to less than the A-frame angle.

• There should be sufficient space to sling and remove 
the A-frame, with slabs attached, from the container.

• Crated slabs that stand vertically should be braced  
to prevent movement during transport.

When inspecting the container

• Ensure the container is level to prevent the A-frame 
angle being reduced on one side or a crate not  
standing vertically.

• Before opening any container, check the outside for  
any damage that may indicate the load has shifted.

When unloading stone

• Before stone slabs are released from any transport 
restraints, ensure that no person is in the fall shadow  
of any slabs or crates at any time. 

• Provide temporary restraints such as straps, chains  
or purpose-made mechanical devices to restrain slabs  
that aren’t being removed and to limit movement of 
slabs being removed only to vertical. These temporary 
restraints must be able to be placed and controlled from 
outside the fall zone and must not impede separation  
of slabs for removal. 

• Separate individual slabs from the end closest to the 
container door so people aren’t moving into the fall 
shadow. Use either wooden or proprietary brand  
wedges designed for the task. 

• Use a gantry or bridge type crane fitted with a vacuum 
lifter or lifting clamp to unpack stone slabs from open 
top containers. 

• Ensure the lifting gear to be used with a bridge or gantry 
crane, such as shackles, cables, clamps, is regularly 
checked by a competent person, such as a person 
holding a dogging licence. Any manufacturer’s instructions 
on inspection procedures and inspection frequency 
must be followed.

• Use a forklift attachment that has a footplate and side 
grabs that allow a complete, unopened wooden crate to 
be restrained and removed from a closed top container 
(see illustration below).

• Use a forklift jib attachment and lifting clamp/gripper  
to remove part-loads of slabs from a container. 

• Ensure any forklift used has the appropriate load rating 
for all fitted attachments and is being used as intended. 
An attachment reduces the lifting capacity of the forklift 
below that stated on the load plate. 

• Ensure grippers are used according to the 
manufacturer’s design and purpose. A gripper must not 
be used with more than the stated maximum number  
of slabs or stated weight capacity. The thickness and 
positioning of slabs must not prevent the jaws from 
operating correctly.

• Implement work practices that utilise engineering 
controls to activate the gripper from outside the  
fall shadow, eg a lanyard or stick of suitable length. 
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• Forklifts should not drag crated stone slabs unless 
equipment and attachment are designed and rated  
for this activity. This is because: 

 – forklifts and attachments are not usually designed  
for dragging heavy loads 

 – the forklift may tip or the attachment may fail
 – repositioning the attachment following a failure  

may place workers in the fall shadow.
• When unloading from an A-frame, as far as possible, 

remove the slabs alternatively from both sides to prevent 
excessive side loading on the A-frame.

• Identify any broken slabs from outside the container.  
Safe procedures for removing broken slabs or other 
non-standard work should be planned and implemented 
on a case-by-case basis by employees and supervisors. 

• Remove broken stone slab pieces individually without 
entering the fall shadow of remaining pieces.

When moving or transporting stone slabs

• The load should not be raised higher than necessary  
to clear any obstacles.

If using a forklift: 
• The driver should tell any person walking and steadying 

the stone slab what they intend to do and, at all times, 
monitor that person and make frequent eye contact with 
them to ensure good communication and that their 
location and actions are recognised.

• Workers should guide stone slabs from the end most 
distant from the forklift using an appropriate method  
to ensure that workers remain outside the moving fall 
shadow. One way is to use a boat-hook type device  
that can be used to both push and pull against the slab.

• Pedestrians, apart from those assisting with guiding 
movement, should be prevented from being in the area 
the slab is moving through.

• Forklifts should be driven at a speed that does not pose  
a risk. Consider:

 – the distance any pieces could travel following breakage
 – potential for the stone slab to swing when forklift turns
 – the swept area of the slab and the speed of the outer 

edge during turning.

Workers should be provided with information and trained  
in the above procedures.

Exclusions

This health and safety solution does not address the 
following situations, which create additional hazards:
• Work in areas that are not flat, level and concreted.
• Use of other mechanical devices, such as mobile  

cranes and all terrain forklifts.
• Loads placed on pallets or stillages as part of  

a production process.
• Loads that are handled by sling or other methods  

that require specific certificated skills and knowledge.
• More than just guiding force being applied to the load 

by a pedestrian (eg pushing or pulling the load).
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Further information
Forklift safety checklist 
Working safely with bridge and gantry cranes 
‘Forklift safety – Reducing the risk’

WorkSafe Advisory Service
Toll-free 1800 136 089 
Email info@worksafe.vic.gov.au 
worksafe.vic.gov.au
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