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STRUCTURAL COLLAPSE

All too often our TV screens are filled with 
chaotic images of frightened and panic-
stricken people tearing with their bare

hands at collapsed rubble, frantically trying to
 rescue the victims of buildings, tunnels and
bridges demolished by earthquakes, volcanic erup-
tions and cyclones. Sometimes these scenes are
even more harrowing following terrorist activity
when the devastation is the result of man’s own
merciless inhumanity. 

Speed of extrication is a key life-saving issue;
the faster medical aid can be given to injured
 victims, the better their chances of survival. It may
also be the case that the trapped victim is at addi-
tional risk due to oxygen depletion, a fractured
water main or gas main or toxic emissions.

So, the equation is simple – the sooner the
 victims are rescued, the more lives are likely to be
saved. However, speed alone is not the only life or
death deciding factor. The extrication must be
conducted with extreme care if the very endeavour

to rescue a trapped victim is not to result in further
injury or place the rescuers in even greater peril. To
revert back to those scenes on television, it is
 possible to only speculate how many trapped vic-
tims perish as a result of wholly well-intentioned
but misguided rescuers trampling over the rubble
in their evident distress, further compressing the
tonnes of rubble onto those entombed below.
One of the major threats to those trapped in
 collapsed and confined spaces is secondary injury
brought about by movement and the dislodging
of rubble during the rescue operation.

Training is, of course, absolutely essential to
ensure that panic and the risk of further injury to
trapped victims and rescue personnel alike are
replaced with understanding, expertise, planned
response and control of the scene. But to achieve
this it is equally important to have at hand the
right equipment for the particular rescue challenge
being faced – tools such as hydraulic extrication
equipment, personal safety and support equipment,
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emergency ventilation equipment and, most
importantly, tools such as lifting and stabilisation
equipment.

Safe Lifting
Lifting a heavy object such as a large section of
collapsed masonry or a concrete or steel beam
either to free a trapped victim or gain access to a
casualty invariably has to take place in very
 restricted spaces. While the weight of the object
to be lifted frequently demands ultra-high capacity
equipment, the limited available space through
which it can be accessed and in which it can be
utilised means that the chosen equipment must
also be sturdy, compact and be man-handled and
positioned as easily as possible.

Lifting bags used in conjunction with stabilisa-
tion blocks are often the only workable option for
structural collapse and confined space rescue
operations. They have a large stroke, the essential
load lifting capacity and can be deployed quickly;
they also offer the ultimate in control. 

In many collapse situations it is essential that
the lifting bag has the ability to raise a point load
without any loss of capacity. This is achievable
with, for example, the RESQTEC NT-Series lifting

bag due to the availability of a connectable load
plate. The oval design retains a large surface area,
the metal top provides a large contact area
throughout the lift, plus bags can be stacked to
increase height. Additionally they require no block-
ing and can cope with an “arc” movement using a
pivot point. They are available in three variants:
light, medium and heavy duty and, when com-
pared with the high pressure pillow bags on the
market, provide as much as 800 percent more
power at full height.

Another factor in this particular bag’s favour is
that, in addition to a safety factor of more than four,
it is resistant to puncturing. This is an important
consideration as exposed reinforcement bar and
broken edges of bricks and concrete sections are a
frequently present hazard with which to contend. 

Conventional lifting bags are an option that are
sometimes considered, but these have certain
drawbacks, including an inability to provide an
“arc” lift. This is often an important consideration
when selecting a lifting  system as reliance on just
 vertical lifting can result in an unstable and dan-
gerous floating load, putting both the  victim and
rescuer at serious risk of injury if the load  topples
over during extrication. They do however have a
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role to play when lifting lighter obstructions or
when there is a need to form a small gap, for
example to release a trapped limb.

Secure Stabilisation
In the vast majority of instances, the use of some
form of shoring is absolutely essential, as it is
invariably extremely difficult, even for a qualified
structural engineer, to judge how an unstable
structure is likely to perform when large sections
of the structure are moved to access a trapped
casualty. To prevent movement of the supported
structure while extricating a victim it is vital to
effectively crib and securely stabilise the structure.
This is best achieved in one of three possible ways:
by using stabilisation blocks in conjunction with
appropriate lifting bags; utilising support props; or,
as is most frequently the best option, implement-
ing a solution that is a combination of both
 stabilising blocks and support struts. 

A widely adopted option is the use of Cribblock
interlocking stabilisation blocks. However, it is
important when selecting such a stabilisation
 system to ensure that it offers the essential
 support integrity, load capacity and modular
 flexibility to enable it to be used in a myriad of
shape and size spaces – confined spaces within
collapsed buildings are never flat surfaces at right
angles to each other. The Cribblock system, for
example, incorporates interlocking devices that
ensure that blocks are secured in position and
 cannot slip apart when under load in the way in
which wooden wedges can dislodge. The larger of
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the blocks measure 60cm by 20cm by 8cm and
weigh 7.5kg; they have integral carrying handles
making them easier and quicker to carry, locate
and secure in position. Blocks come in a variety of
shapes and sizes to offer the greatest in-use flexi-
bility: rectangular blocks, wedges and saddle
wedges, together with connectors.

While props tend to be most widely used in
road traffic accidents and for vehicle stabilisation,
they do have a useful function to perform in
 supporting building structures and shoring and
supporting walls that are at risk of collapsing.

The Profix PX-Series from RESQTEC is a good
example of a supporting and stabilisation prop
 system. It comes in an extensive range of sizes –
from 55cm to 373cm – and load capacities span-
ning from 9.6 tons (94.4kN) to 10.5 tons
(102.9kN) with a 2:1 safety factor. Profix PX is
available with a number of head attachments to
ensure a good grip on concrete or support a
beam, plus a three-strut gantry for enhanced load
capacity. The extending cylinder can be operated
manually or pneumatically in combination with the
NT lifting bag described earlier.

These load capacities are increased to 14 tons
(139kN) with a 4:1 safety factor in the Profix Max
Series air strut, while the sizes span from 60cm to
400cm. A number of extension pieces are available
to increase these lengths; it incorporates a quick-fit
pull-and-place automatic locking device and one or
more struts can be safely operated  remotely.

Controlled Procedure
Following the correct procedure is every bit as
important as the quality and versatility of the
equipment if the rescue is to be carried out swiftly
and safely. 

While every rescue is unique, there are
 essentially eight steps that should be taken in the
following order when using the equipment
described briefly earlier:
● Pivot points should be blocked and crib blocks

should be placed on the lifting edge of the
obstruction.

● The obstruction should be stabilised using
shoring props.

● Hoses, the controller and regulator for the
 lifting bags should be set up.

● Lifting bags should be connected for the
required lift height and capacity.

● Position the lifting bags.
● The rescue team should be coordinated to raise

the obstruction.
● Crib blocks should be added as the lift

 proceeds on a “follow the load” principle.
● The elevated obstruction should then be

secured with crib blocks and props, prior to
commencing extrication.
This underpins the ever-present need for

 training and for undertaking regular exercises in
conditions that are as near as possible to those
likely to be experienced in a real rescue. Teamwork
is, of course, absolutely vital, and no amount of
the best available equipment will turn a poorly
trained, inexperienced crew into an effective struc-
tural collapse or confined space rescue team. APF
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