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SCOPE

To inspect the above mentioned three vehicle combination and to offer expert opinion on the
condition of the vehicles, in particular, the components of the brake system and any influence they
had in the overall roadworthiness in terms of complying to SANS 10047 – “The testing of motor
vehicles for roadworthiness” of the individual vehicles as well as my views as to vehicle braking
and handling dynamics immediately prior to and during the incident in which they were damaged.
PRELIMINARY REPORT
This is a preliminary report, based on the inspection of the vehicles and the available components
only. In the event of a dispute arising in this matter, and it is required to proceed with further
investigation, there are more detailed forensic measures we can take to reinforce my opinions on
some of the components inspected and opinions offered and overall conclusion of the report.
COMBINATION OF VEHICLES - LAYOUT
Through my report, references will be made to the wheel position of certain components, below I have
included a sketch “Fig 1” of the layout of the combination of vehicles in order to ensure no confusion
exists as to which ones I am referring to. The colours are representative of my opinions regarding the
braking ability of each wheel, green being adequate, yellow being impaired braking and red being
totally unacceptable in terms of roadworthiness and safety.

Fig 1

FOUNDATON BRAKE OPERATION
As this report may be made available to persons of not such a technical nature, I will briefly explain
the operation of the foundation brakes on the vehicles, as the main focus of this inspection is on
these parts. Foundation brake is the term used for the brake components situated on the axles
generating the brake force, i.e. brake drums, shoes, operating camshafts, etc, as opposed to
control components such as compressors, valves and actuators.

Fig 2

The brake effort on all three of the vehicles in question is generated by slowing the wheels by
means of generating friction between the friction material on the brake shoes and the brake drums
attached to the road wheels. Compressed air actuators act on levers which in turn cause the “S”
camshafts to turn, opening the shoes against the drums. In the diagram above, the blue camshaft
is released and therefore no brake is applied.
All of the brake actuators on all three vehicles with the exception of the front axle of the truck
tractor are springbrake units as shown in the sketches and provide a combination of air operated
force for service, secondary braking and normal park brake operation and spring applied force for
emergency and uncoupled parking, also should the air drain completely.
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Fig 3

Above the brake is applied, the camshaft has been turned by the action of the actuator on the slack
adjuster, forcing the linings on the brake shoes against the brake drum. This action causes a great
deal of friction and with that comes heat, the friction surfaces of the foundation brakes can easily
reach operating temperatures of more than 400 degrees Celsius.
TRUCK TRACTOR
IH9800i XXXXXX

The truck tractor has been reduced to not much more than the chassis and axles. However, there
remains condemning evidence of very poor maintenance on this vehicle in the condition of the brake
shoes, front drums, linings and rear differential oil leaks onto the brakes. First the front brake shoes.

Photo 2

Photo 1
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From the photos preceding of the left and right shoes of the front (No 1) axle of the truck tractor, one
can clearly see the marks on the lining retaining rivets where they have been rubbing on the brake
drum.
In many cases where the brake system of a commercial vehicle or combination of this nature is
involved in a technical investigation due to an accident, the argument is put forward that the brakes
would still work with linings that are worn below the maximum limit as directed by the manufacturers,
using technicalities and bad science to totally disregard the first general instruction regarding brake
systems that is issued to vehicle examiners in SANS 10047:2009 – The testing of motor vehicles for
roadworthiness, on page number 36,
Section 5.52 Braking system – General:
Reject if:
A) Any part of the brake system is missing, or is cracked, fractured, damaged, distorted, loose or
excessively worn, or ……
Note:
 The wear is more than that specified by the manufacturer, or
 The efficiency of force transmission or displacement has been reduced, or
 There is free play where it should not be present, or
The brake linings on all three vehicles in question have maximum use wear indicators, a notch or step
machined out of the lining at a depth where when reached, the linings must be changed. The
insistence of manufacturers and the vehicle inspectorate on this point is not only related to actual
brake force generated, the failure to do so will result in poor braking performance for other reasons
equally as critical to the safety of the vehicle, the driver and other road users.
With worn linings the ability for the lining to handle the heat being generated during severe braking
actions is greatly reduced due to its lack of mass and the problem is exacerbated in such cases by
the metal to metal contact of the retaining rivet on the brake drum which increases the heat generated
and prevents the lining from working as it was designed. Technically, the reduced lining to drum
pressure under high heat and surface speed restricts the tiny particles of the lining material from
breaking away from the lining (this is what causes normal brake lining wear) replenishing the surface
with fresh, abrasive particles, maintain the coefficient of friction, this results in what is commonly
known in the automotive industry as glazing of the lining and drum. This is clearly visible as the shiny
area on the lining in Photo No.2.
Once the lining reaches this glazed condition, heat continues to be generated, but the coefficient of
friction drops as the surfaces polish, generating more heat until the heat the temperature is high
enough to break down the bonding compound of the lining and it disintegrates, as has happened to
the lining from the other wheel in Photo No.1.
This phenomenon plays an enormous part poor brake performance in actual operating conditions,
and explains a lot of circumstances where the driver is surprised by the brake system not reacting the
way he has been used with the relatively cooler brakes prior to an incident where he claims his
brakes failed.

Fig 4

The graph in Fig. 5 shows the degradation of brake
friction as temperature rises, taken from the American
Society of Automotive Engineers (SAE) J661a – the
relevant specification applicable to the truck
manufacturer. The limits of acceptable wear to the
linings and maximum diameters of brake drums are
not there primarily to ensure these components remain
structurally intact, but to give the driver of the vehicle
that best possible chance of stopping the vehicle in an
emergency situation, regardless of where the cause of
the emergency lies.
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At this point I should mention that this type of disintegration of the linings on axle No.1 is typical of
overheating while braking, not damage caused by the fire.

Photo 3

Photo 4

Photo 5

Compounding the afore mentioned problems, rivet contact with the drum removes particles of both
drum and rivet, which, as the drum revolves, tear lines in the brake linings path, generating the type of
uneven surface see in photo No.3.
Arvin Meritor, the axle manufacturer issue many technical publications that are available to all on their
website, their publication “S CAM BRAKES AND AUTOMATIC SLACK ADJUSTERS” covers the
references made in SANS 10047:2009 to manufacturers specifications relating to linings by stating:
Reline the Brakes
Reline the brakes when the lining thickness is 0.25-inch (6.3 mm) at the thinnest point. The rivets
or bolts must not touch the drum. Damage to components will result. Meritor recommends that
you replace the springs, rollers, camshaft bushings and anchor pins at each reline. Replace shoe
retainer springs, check the drum, and perform a major inspection when you reline the brakes.
For reference purposes, on the right is a typical lining inspection hole on a sample vehicle to indicate
the ease of carrying out a basic check on lining thickness without any special tools or skills.
To provide the required brake force, the lining and drum
must make good surface contact. The graphical
representation of what was actually taking place on both
truck tractor brake drums on axle No.1. is shown in
Fig.5.
Fig 5

The unevenness of the drums and linings contributes to
the rapid buildup of heat in the brakes due to the
localization of the heat on the high spots of the linings
and drums.
Many of the linings on these three vehicles such as the
axle No 1 left show signs of extreme heat. The layman
may speculate that if there was heat, the brake must
have been working properly, this is a common statement
from some faced with brake issues and in many
instances is incorrect.

The roadworthiness of a vehicle when dealing with the braking system of a vehicle is not only
about measuring one stop or the cold performance of the brakes on a brake roller tester.
In addition to greatly increasing the chances of overheating in normal use and emergency situations
that the driver would be expected to encounter, brake linings and drums in this poor condition
seriously affect the brake performance of the vehicle and in fact the combination in several other
ways. SANS 10047: 2009 – the testing of motor vehicles for roadworthiness, addresses several other
points that are often not given the attention deserving in cases of forensic investigation into lack of
brake performance on commercial vehicles.
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Many of the linings on each of the vehicles such as the axle No 1 left show signs of extreme heat.
Many may speculate that if there was heat, the brake must have been working properly, this is a
common statement from some faced with brake failure issues. it is not always so, especially when
there has been too much heat.


Brake balance and ovality.

The dynamic road handling characteristics of the combination would most definitely be adversely
affected by the unevenness of braking effort across the axle No. 1. The heat “patches” on the drum, in
photo No.6 indicate that the brake was grabbing at those points and would have registered a
considerable cyclical deviation in brake effort when tested.
To reduce the effect of brake units like these on the directional stability of the vehicle and any it is
towing, which also plays a huge role in determining the roadworthiness of the vehicle, SANS
10047:2009 – The testing of motor vehicles for roadworthiness, on page number 39, section
5.56.1.1.1 – General Braking Performance states:
When tested according to 5.56.1.2.1 (on a brake roller tester) Reject if:
b) Excessive drum ovality or disc distortion is shown by the cyclical variation of braking force, or
c) The measured braking force of any individual brake is different than that on any other brake on the
same axle by more than 30%
Indications that there are serious issues with the
brake components are highlighted in the same
Meritor brake publication:
Important Information
Meritor automatic slack adjusters (ASAs) should
not need to be manually adjusted in service.
ASAs should not have to be adjusted to correct
excessive push rod stroke. The excessive stroke
may be an indication that a problem exists with
the foundation brake, ASA, brake actuator or
other system components.

Photo 6
6

Meritor recommends troubleshooting the problem,
replacing suspect components and then
confirming proper brake operation prior to
returning the vehicle into service.
In the event that a manual adjustment must be
made (although not a common practice), a
service appointment and full foundation brake,
ASA, and other system component inspection
should be conducted as soon as possible to
ensure integrity of the overall brake system.
Fig 6



Increased air consumption

Although not usually inspected by vehicle examiners due to the technical nature of the specifications,
the increase of air consumption on a vehicle with badly worn or badly adjusted brakes can be a major
problem.
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Reduced pressure means reduced braking effort and the increased possibility of glazing and
overheating. Fig 6 is a graph typical of the air consumption of a type 20 actuator as is fitted to axle
No.1, the other two axles have larger diameter type 24 actuators, where air consumption is even
greater.
Fig.6 shows how actuators’ air consumption increases from approx .6 dm3 at a well adjusted stroke
of 30mm to over double that at a stroke of 75mm, where both front boosters will reach when linings
are in such an appalling state as was the case with axle No. 1 of the truck tractor.
The design specification for this type of vehicle requires the truck to be able to apply the brakes
fully nine times before reaching the air in reserve reaches the low pressure limit where the brakes
would provide only minimal emergency braking effort. This is not a lot of brake applications when
faced with an emergency situation and therefore all efforts should be made by the operator to
ensure air consumption by the brakes and any other air consuming equipment be kept to a
minimum.
The inspection and assessment of brake lining
wear, as can be seen from Fig.7 is a simple
but critical task and requires very little time and
has either not been done or the reaching of
wear limits has been ignored.

Fig 7

The sketch in Fig.7 shows one method that the
lining and vehicle manufacturers use to
indicate to the operator that the linings need to
be replaced the other common method is a
step machined at the wear limit height which
serves the same purpose.
The wear limit indicator is approximately 1mm above the head of the rivet so as to avoid contact
between rivet and drum when the lining needs to be replaced.
It is the operators’ obligation to do his utmost to ensure that his vehicle is capable of safely
completing any trip that his driver and vehicle are about to embark on. Even without taking the
various motor vehicle regulations into consideration, such requirements are stipulated in certain
aspects of the Occupational Health and Safety Act dealing with the drivers’ rights to a safe working
environment.
I can say with confidence from experience in my many years commercial brake system design,
inspection, testing and repair, the poor condition, namely the excessive wear on the brake drums
and linings due to lack of proper maintenance of the brakes axle No.1 alone would have been
enough for the truck tractor to have been condemned as unroadworthy.
Axle No.2.
Although there are signs of slight oil
contamination on the right wheel of axle No.2
on the truck tractor, it is the only wheel on
the vehicle that has the physical
characteristics and patent indications that it
has been working extremely hard without
failing.

Photo No.7

Photo No.7 shows good contact between
lining and drum and that the brake has
generated extreme heat through braking
actions, (the white powdery surface and a
blue grey main colour), and that the lining
has remained intact.
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Photo No.8

Photo No 8, shows the drum from the same
right wheel of axle No.2. It is still in
reasonably good condition, showing signs of
extreme operation in the form of brake path
discolouration and small surface heat cracks
appearing.

This brake on the right of axle No.2 must surely raise the question that as all the brakes on this
vehicle were exposed to the same driving situation, give or take some load movement variations;
shouldn’t all the brakes appear to be in a similar condition?
The brake on the left of axle No.2 was totally contaminated with oil and would have registered very
little brake force if tested, this would have rendered the vehicle unroadworthy in terms of SANS
10047: 2009 due to the lack of brake force and the imbalance across the axle that would have been
far in excess of the limit prescribed of 30%.
The left front wheel of axle No.2 and both left and right wheels of axle No. 3 have been contributing
very little to the braking effort of this vehicle for some time. There is evidence of prolonged exposure
to oil and grease. Contamination of this nature, in my experience renders the brake almost useless. I
have tested many brake assemblies contaminated in such a manner and would expect them to
operate at most, around twenty per cent of their designed capability.

Photo No. 9

Photo No.10

Photo No.11

The contamination of these three brake units would most definitely have been sufficient reason for a
vehicle examiner to declare the vehicle unroadworthy as it would have been rejected in accordance
with the instruction to the examiner in SANS 10047: 2009, page 37,
Item 5.53 Brake system – Specific Items
Reject if any of the following are found:
d) Linings or pads contaminated with oil.

-8-

Synopsis of truck tractor
While this vehicle has been severely damaged during a collision and ensuing fire, the very purpose of
the foundation brakes being that of taking the kinetic energy of the vehicle and its’ imposed loads,
turning that energy into heat and then dissipating this heat, means that even in a severe fire such as
the one experienced by this vehicle, most of the components being designed to operate in extreme
temperatures, remain relatively unscathed, leaving clear forensic evidence of their condition prior to
the event.
Many would question that if the vehicle was so bad, how come the driver did not notice the fact that
the trucks brakes were so bad? It must be explained that the difference in static mass of the truck
tractor when unhitched from a trailer is only around 25 per cent of the static mass imposed when
hitched to a laden trailer, so normal driving of the vehicle unladen would give little or no indication of
the impending braking difficulties. Once hitched, the driver is dealing with a combination of vehicles.
Once called upon to deliver the brake retardation required by SANS 10047: 2009, serviceable brake
shoes, linings and drums are quickly overheated by trying to make up for the loss of braking of the
badly maintained components, preventing them from delivering their maximum effort.
It is my opinion, based on my experience in this field that due to the condition of the foundation
brakes, that this vehicle was a safety hazard and unroadworthy in terms of the rejection criteria
prescribed in SANS 10047: 2009, in as much that prior to the accident, the brake performance was
totally inadequate and would have been unable to stop the vehicle within stipulated stopping
distances, that the brake linings were non-complying to the relevant sections as previously mentioned
in terms of oil contamination and excessive wear and that due to this, the vehicle would not have
been able to meet the design performance stipulated in SANS 20013 regarding residual brake
performance following multiple stops when laden due to the overheating of serviceable brake parts .
I have no doubt whatsoever that a visual inspection of the brake shoes and drums of this vehicle prior
to it’s’ departure would have revealed sufficient reason to anyone with any mechanical ability for them
to be concerned enough to have prevented it being driven on the road for the safety of the driver and
other road users.
Should you require any clarification of any of the points contained herein, please do not hesitate to
call me.
Yours sincerely,

Peter Banbury
073 8000 115

P.S.
I have included a page from the Manufacturers sales brochure, detailing the dimensions and mass of
the truck tractor for reference.
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TRAILER 1 – FRONT LINK
SA Truck Bodies side tipping front link
Reg No. XXXXXXXX

Axle No.1 had come apart from the vehicle during the accident and was strapped to the chassis of the trailer.
Removal of the drum on the right of this axle revealed a brake assembly in very good condition. The removal
of the drum on the left side however, revealed that the brake assembly had been damaged in a prior
incident. The brake spider, which is the bracket that holds the brake shoes on to the axle and the “S”
camshaft, had been bent making the brake shoes rub at a peculiar angle, so they had been intentionally
removed. That action alone renders this vehicle and the combination in total as totally unsafe and
unroadworthy, one cannot say negligently, as the action was a deliberate decision by the mechanic to
remove the brake components and then return the vehicle to operational service.

Photo N0.1

Photo No.2

Photo no.3

Photo No.1 highlights the piece worn out, not damaged, of the “S” camshaft on the outer edge which
correlates with how the rollers would be sitting at an angle due to the bend in the brake spider that can be
seen in Photo No.2. Also all four edges of the spider where the brake pins should have been are worn in the
same manner (Photo No.3) where the brakes shoes would normally be sitting perpendicular to the pins and
have plenty of clearance from the spider bracket.
This constitutes automatic rejection as unroadworthy under SANS 10047:2009 – The testing of motor
vehicles for roadworthiness, on page number 36, section 5.52 – Brake system – General, which states:
Reject if:
a) Any part of the brake system is missing, or is cracked, fractured, damaged, distorted, loose or
excessively worn.
For the record, should this axle have been tested prior to the commencement of it’s last trip as described in the
Standard, the maximum tolerance in the difference between brake forces generated on opposite sides of an
axle of 30% would definitely have read 100% resulting in rejection as per page 39 where:
When tested according to 5.56.1.2.1 (on a brake roller tester) Reject if:
b) Excessive drum ovality or disc distortion is shown by the cyclical variation of braking force, or
c) The measured braking force of any individual brake is different than that on any other brake on the same axle
by more than 30%.

Photo No.4

Photo No.5
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While my speculation on the age of the rust and debris evident in Photo No.4, measurable in what appears
to me to be close to one millimeter on the brake drum as opposed to what one would expect to measure in
microns (thousandths of a millimeter) is based on my experience in dealing with many such cases, should
this finding be disputed, my theory can easily be confirmed by having these components subjected to a more
scientific metallurgical examination.
Such an examination, while being relatively fast, is quite expensive, but would be able to accurately
determine the time period that the worn areas of the spider and also the brake drum have been exposed to
the elements compared to that of the same surface areas of other similar components from the opposite side
of the same axle. I really do not believe this to be necessary as the difference between the drums mentioned
can be assessed visually in Photo No.5 by even an untrained eye.
SYNOPSIS
The deliberate act of the removal of the brake shoes from the left side of axle No. 1, shows a blatant
disregard for the safety of the driver of the combination of vehicles and any other road users he was to
encounter while towing this vehicle.
Due to the nature of their high center of gravity design of this type of vehicle, it is common industry
knowledge that their brakes systems operate under close to maximum capability when loaded and therefore,
while the foundation brakes on this particular trailer may have produced enough brake force to satisfy a cold
roller brake tester performance test, zero effort from the added stress placed upon the rest of the brakes of
this vehicle and the incompatibility of the braking effort of this trailer in relation to the truck tractor and the
trailer that is was itself towing, and the contribution toward the combination’s directional stability, it would
represent a serious threat to the ability of the combination to be operated safely on the road.
I have no doubt whatsoever that immediately prior to the accident which saw the vehicle damaged in this way, it
could not have been in a road worthy condition.
I have no doubt whatsoever that a visual inspection of the brake shoes and drums of this vehicle prior to it’s’
departure would have also as in the case of the truck tractor, revealed an unroadworthy, unsafe vehicle.
Should you require any clarification of any of the points contained herein, please do not hesitate to call me.
Yours sincerely,

Peter Banbury
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TRAILER 2 – REAR LINK
SA Truck Bodies side tipping rear link
Reg No. XXXXXXXX

The first thing that caught my eye on this vehicle was that despite the severe damage from the fire, there
was clearly a piece of electrical wire tied around the lever of the vehicles’ load sensing valve.
As can be seen Photo No.1, the load sensing
valve has been totally destroyed in the
resultant fire, but the thin strands of copper
wire are clearly still there, still holding the lever
of the valve to the mounting screw.
This unfortunately is a common, very
dangerous practice carried out by many
operators due to the tricky methods of setting
this valve and also the unreliability of the
valves’ operating linkages that are attached to
the axle.

Photo No.1
As its’ name suggests, the load sensing valve dynamically modifies the air pressure delivered to the brake
actuators depending on the load. It determines this by reacting to suspension deflection measured by the
lever.
Regardless of in what position the lever had been fixed, had the vehicle been subjected to a roadworthy test
with the load sensing valve in this condition, it would most definitely have been declared by the examiner as
unroadworthy, being rejected for among other reasons, in accordance with the instruction to the examiner in
SANS 10047: 2009, page 37,
Item 5.53 Brake system – Specific Items
Reject if any of the following are found:
n) an incorrectly adjusted load sensing valve…..
Examination of the left side of axle No. 1 had a problem in that the top brake shoe had bent and had worn
the brake lining in a taper. This bent shoe was forcing the lining against the drum unevenly, which created
difficulty for the “S” camshaft in applying the brake effectively.

Photo No.2

Photo No.3
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In Photo No. 2, the web on the right of the shoe is bent outward quite a bit, resulting in the shoe being forced
against the drum at an angle. The effect of this can be seen in Photo No.3.
The lining has worn badly on the right hand side which you can see if you compare the depth of the rivets on
either side. On the right, the rivet has almost made contact with the drum.
The white line on the right of the brake lining is where the uneven pressure has caused localized overheating of
the lining. This shoe, without any doubt, would hinder the braking efficiency of this wheel and cause rejection by
a vehicle examiner in relation to SANS 10047: 2009 under instruction to the examiner on page 39 where:
When tested according to 5.56.1.2.1 (on a brake roller tester) Reject if:
c) The measured braking force of any individual brake is different than that on any other brake on the same axle
by more than 30%.

The brake of the right wheel on the
first axle shows signs of operating
efficiently until reaching its design
capabilities, being close to the
point of disintegration, Photo No.4
shows the fragments of the lining
having broken off from the corners
of the leading shoe.
All the brake shoes on the vehicle
should appear more or less in this
condition having been subjected to
the same event and are designed
to contribute evenly to the brake
effort of the trailer.

Photo No.4

Finally, on to axle No. 2, the last axle on the combination of vehicles. The brake linings of the right wheel of
axle No.2 on this trailer have been neglected in the same manner as many of the other wheels on this
combination of vehicles.
Photo No.5 shows the extent to which the
maintenance of this trailer has been neglected with
respect to the safety critical task of the inspection
and replacement of worn brake linings, the highest
wearing part of the vehicle.
The reduction of brake effort caused by the rivets
having worn down due to make contact with the
brake drum, along with the glazed appearance of the
shiny surface area of the lining and the partial
disintegration of the lining have all been dealt with
earlier in this report.
Photo no.5

- 14 -

As can be seen by the alternative language spelling
of axle in this photo, I was not the first person to
examine these vehicles.
Photo No.6 of one of the brake shoes of the right
wheel of axle No.2 shows the brake having operated
efficiently until reaching its design capabilities as the
right wheel on axle No.1.

Photo No.6
As previously mentioned, any item that adversely affects the brake performance of a commercial trailer needs to
be attended to immediately by the maintenance personnel responsible.
This trailer would have lost a large amount of its braking ability due to the bent brake shoe and linings that were
severely worn. While the fixing of the load sensing valve probably had no direct influence on the cause of the
accident, the fact that it had been done, shows a disregard for the laws governing vehicle safety and the proper
maintenance recommended by the vehicle manufacturers required to keep a vehicle in a safe and roadworthy
condition and could not possibly have passed a roadworthiness examination in accordance with SANS 10047:
2009, the testing of motor vehicles for roadworthiness.
I have no doubt whatsoever that a visual inspection of the brake shoes and drums of this vehicle during regular
servicing or prior to its’ departure would have also as in the case of the truck tractor and front link trailer,
revealed an unroadworthy, unsafe vehicle that needed urgent attention.
Should you require any clarification of any of the points contained herein, please do not hesitate to call me.
Yours sincerely,

Peter Banbury
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ADDENDUM
TO TECHNICAL REPORT
No.127/9/10

----------------------------------------------------------------------------------------------------------------------------------Due to the extreme nature of this vehicle combination’s damages and possible repercussions, it was
requested that I commission further metallurgical examinations of some of the components of the vehicle to
reinforce the statements made regarding the poor condition of the brakes.
As these examinations are relatively expensive, I elected to have one series of tests done on what I consider
to be the worst of all of the individual foundation brakes. I therefore selected as an glaring indication as to the
extent of neglect of this combination with regards to the brake maintenance, the front left wheel, where the
brake shoes had been completely removed some time prior to the combination embarking on its final trip.
TRAILER 1 – FRONT LINK
SA Truck Bodies side tipping front link
Reg No. XXXXXXXXX

I commissioned Mr. Eric Vruegde of Metserve International, a Professional Metallurgist with some thirty
years experience in mechanical failure analysis to conduct the tests as described in Annexure 1 to this
addendum.
There are three major factors to consider when looking at the brakes of the wheel highlighted in red above.
It needed to be proved that brake shoes were not present during the accident, which in itself would remove
25% of the initial braking capacity of the vehicle and overloading the brakes of the other three wheels as well
as contribute greatly to vehicle instability during emergency braking maneuvers.
Following are two photos extracted from Page 6616-6 of Metserve’s report. The surface of the right drum
brake path (on the right) where brake shoes were present and working can easily be distinguished from the
left brake drum (on the left) from the same axle where there were no shoes present.

The surface of the left drum magnified

The surface of the right drum magnified

The report from Metserve is easy to understand. It shows that the huge difference between surfaces of the
brake paths on the two brake drums tested are the result of one of them (the right drum) is clearly abraded
by the contact with a brake shoe, whereas the left one shows no sign of such abrasion.
Secondly, on the same wheel, I am confident that the bent brake spider as mentioned on the first page of the
leading trailer Report No. 128/9/10 was caused in a previous accident.
To show this, I have included illustration Fig. 1 and Photo 3 from the front link trailer report that show that the
damage to the hole on the brake spider could not be caused while a brake anchor pin and brakes shoes are
present, which would be necessary for the brake to be operating.
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The brake shoe anchor pins are
mounted in the center of the brake
shoes, which obviously run in the
centre of the brake path of the
drum.
As confirmed in Metserve’s report,
the drum is made of a cast iron
which properties would not allow it
to deflect and cause the damage
to the spider without breaking
itself. There was no damage or
internal marks on the brake drum
of the front left axle.

The holes are badly worn as can be seen here, note the
flats on the right of the lower hole. This could not have
happened in an impact with a brake drum present
without severely damaging the drum also.
The wear marks on the side are consistent with what
you would expect when considering the bend in the
brake spider and abnormally worn “S” camshaft.

Finally, I needed to prove that the abnormal shapes of the parts within the brake of the left front axle in
discussion are actually wear marks and not accident related impact damage. To do this, I instructed
Metserve as per the ANNEXURE 1 to help me in this regard.
Full explanation of the tests that confirm my opinion is attached in their report number 6614. I will also
explain here, the outcome of the report in layman’s terms.

The picture on the left is of the normal molecular structure near the edge of the “S” of the camshaft. The
molecules on the outer edge can be seen to be undisturbed and consistent with the molecules further in the
centre of the sample.
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The deformation of the molecules of the outer edge of the picture on the right is evident. The report clearly
states that this is due to mechanical wear.
In summary these further tests have reaffirmed my original conclusions regarding the poor state of repair and
roadworthiness of the combination of vehicles prior to the accident that saw them destroyed.
Should anyone require any further clarity or assistance in understanding the contents of this addendum or
the original report, please do not hesitate to call me.
Kind regards,

Peter Banbury
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ANNEXURE 1
PRIVATE AND CONFIDENTIAL
TO: METSERVE INTERNATIONAL
Testing requirements on xxxxxxx components:
Test 1.
Components:
Leading trailer front axle left brake drum and leading trailer front axle right brake drum.
Aim:
To prove that there were no brake shoes present on this wheel at the time of the accident.
Tests required:
Corrosion testing of the brake path surfaces.
Reasoning:
There is corrosion evident on the brake path of both brake drums. If there were brake shoes present on both
wheels, it is reasonable to expect similar corrosion of each drum on the brake paths where the contacting
brake shoes would touch.
Expected result:
It is clear that there were no brake shoes in one of the wheels and that there is much more and more onset
corrosion on the wheel where the shoes were missing.
I require clarity of the extent and type of corrosion on the worst drum and if possible how long this would
have taken to accumulate and the difference between that and the drum were there were clearly shoes
working.

TEST 2
Components:
Leading trailer “S” camshaft and brake spider from the front left wheel.
Aim:
To prove that the wear on the spider and camshaft was caused prior to the accident and are due to the bend
in the brake spider which could not have been caused in the incident in question due to the drum being
undamaged and the wear that has taken place over some time on both the “S” camshaft and the brake
spider.
Test required:
Assessment of the areas indicated in order to ascertain if the missing or distorted material is due to impact
damage or abnormal wear due to incorrect operation of the components.
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Expected result:
That the areas are in fact worn and not damaged from any impact during this accident.

This inner side of the “S”
camshaft

This area of the brake
spider

This area of the “S”
camshaft on both sides
of the “S”
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