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The Boot.

An Ergonomic Investigation.

With thanks to Mic Porter and Andrew Becker.

Photographs and Words Copyright © 2011 of Tom Becker. No reproduction without permission of the author.
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The Subject: Data.

Measurement Raw Data Percentile Calculation

Stature (mm) 1780 66th (1775-1745)/69= 0.434

Sitting Height (mm) 29th (931-951)/35=-0.571

Sitting Eye Height (mm) 43rd (789-795)/34=-0.176

Thigh Clearance (mm) 29th (152-160)/15=-0.533

Buttock to Knee (mm) 69th (610-595)/30= 0.5

Hip Breadth (mm) 51st (367-355)/29= 0.034

Chest Depth (mm) 68th (251-240)/23= 0.478

Elbow to Fingertip (mm) 42nd (471-475)/21=-0.19

Body Mass Index Score Normal 76.3/(1775/1000)*= 24.2
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All the raw data was collected by myself from my subject
Andrew Becker, who gave his full consent before taking part in
the investigation.

After collating the raw data | calculated the percentiles
using the fundamental formula Xp=MzZ(s), which |
rearranged to give me a more basic formula of Z=(Xp-M)/s.
The data mean and standard deviation for the formula was
taken from Pheasant (1986) except the weight figures which
were calculated by M. Porter.

Please note that 5mm was removed from the raw data where
relevant due to the clothing Andrew was wearing at the time of
data collection. The stature was measured with no shoes and
Andrew measured his weight for me after having his morning
shower.

If I calculate the mean of the percentiles resulting from my
calculations we find an average percentile of 48.9th
showing that Andy, my subiject is fairly anthropometrically
average. He has a Body Mass Index Score of 24.2,
which (although not definitive) shows him to
be in fairly good health. Generally | believe
that Andy (although at the age of 61) was

in good physical condition to take part in
my investigation, especially considering

his healthy and active lifestyle of dog
walking, football coaching and football

playing.



The catches on the front of the box kept the lid firmly on, which ensured that
nothing would interfere with the load, and it would not slip out. The secure lid
meant that the case could be held in any direction and the load would not spill
out. This was good considering that the contents of the box were unstable

and could shift about inside the case.

The weight of the case was 13 kg. However it was not of even distribution and
had much more weight towards the back right hand side of the box, making

not only it’s size, but also the uneven distribution of the weight a problem.

The object to be removed from the boot was a flight
case, with some books and a few ornaments inside.

It was of sturdy construction and had strong handles,
which were big enough (120 mm x 60 mm) for the
subjects hands (114 mm). This meant that Andy had
a firm grip on the load at all times and was unlikely to
drop it. The “gripping” part of the handle was made
of a smooth plastic material, however this was not an
issue as Andy could get a good ‘power grasp’
(Kroemer) on the box.




The car used is one that Andy is very familiar with,
as it is his own Volkswagen Golf Cabriolet. The
cabriolet model is rather different from the other Golf
models as it has a much more ‘saloon’ style boot.
The top and face of the boot lift away, giving less ac-
cess than the more popular ‘hatchback’ style.

The boot space is a rather odd shape, as it is much
deeper (800 mm) but lower (630 mm) than most
boot spaces, as when the roof folds back it needs to
take up some of the space that would otherwise be
given over to the boot.

The combination of the ‘back’ of the boot lifting
upwards and presenting itself parallel with the floor,
with the large but low floor space of the boot proves
to be an awkward boot to unload.

Another awkward part of the boot of this particular
car is the location of the catch on the boot. It sits
centrally and protrudes, meaning that unloading any
soft load can be problematic, as the item often
becomes caught on this catch.

The problem could quite easily be solved by
relocating the catches to the two bottom corners of
the boot opening. If one catch was placed in each of
these corners, the boot would prove much easier to
unload and would be much more secure.




The Environment: Details.

«» Wwearing on the day. The surface he was standing on
BN at the time of the lift was a mixture of tarmac road and

e %7 There were no obstructions in the path of the lift or carry,

4 ﬁ’?"k - both surfaces were free from cracks, bulges or slopes,

el 1Y however there was a small step up the kurb (122 mm)
"‘5\’*’3% that Andrew had to negotiate in order to complete the lift.

"'*H!}' The temperature on the day (although not measured)
SR was warm, but not uncomfortable. Similarly the

~.%% humidity was not unbearably high and the light was plen-

‘%2 ty, but was diffused by the cloud, making visibility good.

&¥=.73 Although the lift was undertaken at the roadside, the

A -“' j road was of quiet, residential nature and so noise (and




This photograph shows the load in
the car before the lift began. Note
how low the boot of the car is and
how the boot lid protrudes and could
obstruct the lift.

In this image Andy is starting the lift.

He has to reach into the boot quite

a long way, stooping very low to do
so0. He is making sure he has a se-

cure and strong grip on the handles
before beginning the lift.

The Task: Explained.
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Once he has a secure grasp of the handles he drags the load
towards himself, without actually lifting. This ensures that when he
begins the lift he does not need to do it from such an awkward, bent
over position.




The Task: Explained
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Now that the load has been dragged to the more accessible rear of the
boot Andy begins to lift the load up 230 mm, allowing it to rest upon the lip

When the load is resting on the lip of the boot he slides it towards

him, allowing himself to straighten up, giving him more power and
of the boot. control over the load. However it is at this stage that the catch of the
boot could cause problems for any ‘soft’ load.
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Here Andy has begun to lift the
load off the lip of the boot. He has
to step back and watch his head as
he straightens up, as the boot lid is
at perfect ‘head banging’ height.

In this photograph Andy is still
straightening up as he steps back
with the load. He will only feel he
has full control over the slightly
unsteady load once he has fully
straightened up.

The Task: Explained.
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In this photograph Andy has
rotated and has decided to
‘side step’ the small kurb, keep-
ing one foot firmly placed at the
ground at all times.

Andy has now fully straightened
himself up, giving him full con-
trol over the load. He has almost
locked his arms, and is resting the
load against his thighs, to disperse
the weight a little more. Although
this can obviously infringe waking
movement. 11




Now that he is standing safely on
the pavement Andy now begins to
put the load down.

With his feet at shoulder width
apart he bends slightly at the waist,
lowering the centre of gravity of the
load, giving it more stability.

He also bends his knees as he low-
ers the load. His arms now taking
quite a lot of strain as he now has
to hold the load in front of himself
slightly in order to safely put the
load down.

The Task: Explained.

Now that Andrew has finished
the lift he straightens up, with a
slightly smug look on his face.
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Insert the colour band and numenical score for each of the risk factors in he boxes

below, refermng to your assessment, using the tool.

Numerical score

Load weight and BVcarry frequency
Hand éstance from the lower back
Vertical kft region

Trunk: twisting'sidoways bending
Asymmetrical trunk/load (carmying)

Posturdl constraints

Grip on the load

Other enviconmental faciors

Obstacles en route (Carrying only)
Communication and co-ordination
{leam handing only)

Other rsk factors, o9 indivichsl
factors, psychosociy faciors ek
(see website - address on page 12)

The Task: Analysed.

The lift went very well, with no injury to Andrew caused

at all. Generally there were very few problems with the

lift, as Andy knows how to lift and how best to work with
heavy loads in the boot of that car.

The boot lid could have caused an issue, due to its pro-
truding nature, however Andy navigated his head around
it and was also very careful when it came to the kurb.

The most dangerous and awkward part of the lift was
at the beginning, leaning in to the boot to slide the load
towards a more accessible location. At this point Andy’s
upper arms were angled away from body and his trunk
was bent forward, which would have proved dangerous
had he tried to actually lift the load from this point, how-
ever he only slid the load towards himself.

On the left you can see part of the Health and Safety

Executive’s manual handling assessment chart which |
used to assess the risk of the lift and carry.
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