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Mechanical Condition Report Of Motor Lorry YM 8972C,
involved In An Accident On 06 November 2012
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Tan Chong Industrial Machinery (Pte) Ltd
23 Jalan Buroh
Singapore 619479
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A. Introduction & Background Information
1. | refer to your request dated 28 June 2018.

2, By way of introduction, | set out below a brief description of my
professional qualifications and professional work experiences.

3. I am a Senior Technical Investigator and cerified Accident
Reconstructionist with LKK Auto Consultants Pte Ltd. | have been carrying
out assessments, valuations, inspections and technical investigations of
motor vehicles involved in, among other things, accident since 2007. |
have also carried out accident reconstruction basing on the laws of
dynamics and physics by applying mathematical equations with technigue
competencies aligned with international standards, ensuring proper cause
analysis. Some of my clients include the Singapore Police Force. NTUC
Incomne Insurance Co-Operative Limited, AIG Asia Pacific Insurance Pte
Ltd, AXA Insurance Singapore Pte Ltd, Cycle & Carriage Industries Pte
Ltd and Performance Motors Limited amongst others. | also have
experience in providing analysis and commentaries on damages and
faults of motor vehicles.

4. | have given oral evidence as an expert witness in both the State Court
and High Court, for both the prosecution and the defence for criminal
proceedings and also for both the plaintifi and the defendant in civil
proceedings. For instance, in MC Suit 17701/2010/Q, | acted as an expert
witness in proceedings which Involved among other things, a claim by an
owner of a Mercedes sedan againsl the dealer for allegedly carrying out
negligent works on the Mercedes sedan; in Suit 760/2011, | was asked by
the dealer to provide my expert opinion on whether a brand new BMW
sedan sold to a customer was defective. | have also been jointly appointed
by both a car dealer and a car owner o provide my expert opinion as to
whether the transmission of a brand-new car was defective.

5. My testimony as an expert witness for accident reconstruction and speed
analysis cases involving criminal proceedings for the prosecution include
amongst others, MAC 2350-51/2011, an accident involving four moter cars
and a motorcycle resulting in the death of the motorcyclist; DAC 038421-
2011, a motor car and motorcycle accident resulting in the death of the
motorcyclist; MAC 383512, a motor lorry and pedal bicycle accident
resulting in the death of the gyclist.
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6. Cases where | have been engaged by an accused person include
amongst others, DAC 60889-80/10, a motorcycle and motor car accident
resulting in the death of the pillion rider;, DAC 048130-2013 & DAC
049131-2013, self-accident involving a SMRT bus resulting in the death of
one of its passengers.

7. | have also carried out numerous line of sight simulation, in close
replication of an accident scenario, to determine a driver's view and
sighting capability.

8. | hold a certificate in Technical Accident Investigation and Reconstruction
from the Society of Automotive Engineers Australasia and a National ITE
Certificate (Intermediate) in Automotive Technology (Light Vehicle) from
the Institute of Technical Education. | have also attended training and
passed a praclical examination on correct repair methods, safe and cost-
effective assessment of damaged motor vehicles (Thatcham Escribe
System).

9. | am an affiliate member of the Society of Automotive Engineers
Australasia; an affiliate member of the Institute of Automotive Engineer
Assessors (UK), an associate member with the Society of Operations
Engineers (LUK).

10.  For this case, | was requested by Tan Chong Industrial Machinery (Pte)
Ltd (herein referred to as "TCIM") to provide my comments and opinions
pertaining to the mechanical condition of a motor lorry YM B872C (herein
referred to as "Motor Lorry”) that was involved in an accident with 3
pedestrians at the junction of Clementi Avenue 6 by Clementi Loop on 08
November 2012.

11. Because of the accident, | am instructed that TCIM faces a third-party
action brought by the driver of the Motor Lorry (herein referred to as
“Driver”) and employer, Havi Logistics (Singapore) Pte Ltd who are both
Defendants in DC Suit Nos. 848/2014 and 3272/2015 (“the actions™). The
Plaintiffs are an injured pedestrian and the next of kin of a deceased
pedestnan respectively. The Defendants are seeking an indemnity or
contribution of liability from TCIM on the ground thal the accident was
solely caused by or substantially contributed by the negligence of TCIM.
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12.  The Defendant's defence, amongs! other things, is that the Motor Lorry's
brakes were Ineffective al the material time and that TCIM was negligent
in failing to ensure the roadworthiness of the Motor Lorry as it was last
serviced by TCIM on 5 November 2012, one day before the accident.

13.  The Driver was subsequently charged in Court for causing the death of the
deceased pedeslrian and causing grievous hurt to the other pedestrian by
driving at an unsafe speed and with inefficient brakes | am further
instructed that the Driver engaged Mr Kelvin Koay of Koays Consulting
Pte Lid, who inspected the Motor Lorry after the accident, and thereafter
testified at the criminal trial. Mr. Tan Jiat Shee, Senior Automotive
Engineer with STA Vehicle Inspection and Mr Lim Chwee Hai, TSO Grade
2 from Automotive Engineering & Management Division, Police Logistics
Department, also inspected the Motor Lorry after the accident and both
gave evidence on behalf of the Prosecution.

14, The reports of Mr Kelvin Koay, Mr Tan Jiat Shee and Mr Lim Chwee Hai
were produced in Court during the course of the criminal trial. | am now
requested lo peruse these reports and thereafter provide my comment(s)
and opinien(s) on whether the brake systern of the Motor Lorry was indeed
ineffective, had failed and/or malfunctioned at the material time of
accidenl.

B. Documents Referred To & Methodology

15.  The following documents were reviewed and considered In the preparation
of this report. -

a) Specialist Inspection Report dated 07 December 2012 by Koays
Consulting Pte Ltd, including annexes enclosed in the report
(herein referred to as "Koays Report”);

b) Mechanical Inspection and Assessment of Accident Vehicle Report
by STA Vehicle Inspection, including photographs enclosed in the
report (herein referred to as “STA First Report’);

c) Clarification Report by STA Vehicle Inspection dated 23 January
2014, including annexes enclosed in the report (herein referred to
as “STA Second Report’),
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d) Police Accident Damaged Vehicle Inspection Report by Automotive
Engineering & Management Division, Police Logistics Department
(herein referred to as “Police Logistics Department Report”).

16. | did not have an opportunity to carry out a physical inspection of the
Motor Lorry. For the purpose of this report, | had instead relied on the
photographs, information, records etc contained in Koay's Report, STA
First Report, STA Second Report and Police Logistics Department Report
(herein collectively referred to as "Reports”) for analysis.

C. Summary Of Conclusion

17. It is my opinion that the brake system of the Motor Lorry was in
serviceable condition at the material time of accident; and/or at the time
when TCIM returned the Motor Lorry to Havi Logistics (Singapore) Pte Ltd
on 05 November 2012. Apart from the claim by the Driver that the brakes
were ineffective, there was no other substantial and/or objective evidence
to suggest the same.

18. | now set out below the details of how | arrived at my opinion.

D. Mileage Of The Motor Lorry

19.  The Motor Loy broke down and was towed to TCIM on 04 November
2012. The flywheel, clutch disc and bearing were replaced. At this time.
the Motor Lorry was also serviced. The engine oil, oil filter and fuel filter
were replaced. The Motor Lorry was driven back to Hawvi Logistics
(Singapore) Ple Lid on 05 November 2012 by TCIM. From the job card
J1092348 of TCIM for these activities, the mileage of the Motor Lorry was
recorded to be 89,235km. This was also the last time that work was done
on the Motor Lorry by TCIM prior to the accident

20.  The mileage recorded of the Motor Lorry in paragraph 3.4 page 4 of Koays
Report, was indicated as 99.495km. This was on 23 November 2012 after
it was released by Traffic Police Department. | am instructéd that the
Motor Lorry was towed from Traffic Police Department to TCIM where the
inspection of the Motor Lorry, as stated in Koays Report, was carried out. |
am also Instructed that the mileage of the Motor Lorry will continue to
move during towing, depending on whether the engine was switched on or
whether the rear wheels were off ground during towing.
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21. Considering the need to preserve the condition of the Motor Lorry for
Police investigations, the Motor Lorry would have also been towed from
the accident scene to Traffic Police pound after the accident. An estimated
mileage that the Motor Lorry would have recorded whilst being towed from
the accident scene to Traffic Police pound and subsequently to TCIM is
about 24km and 33.6km respectively (gathered from Google Maps).

22, Taking into account the estimated total mileage during the 2 towing
journeys, it can be established that the Motor Lorry was driven for at least
202.4km (99,495km less 99,235km less 24km less 33.6km) between the
time that it left TCIM on 05 November 2012 to the time of accident on 06
November 2012. Koays Report did not account for this 202 4km driven
distance of the Motor Lorry

23.  The Motor Lorry was driven for 202.4km without any complaint of braking
problem. Neither was the Motor Lorry involved in any accident(s) during
this same period, which had included the 3.99km distance that it was
driven from the office of Havi Logistics (Singapore) Pte Lid, at Pandan
Loop, to the accident junction. This 3.9%km distance was indicated in the
tracking report of the Motor Lorry, shown in page 32 of Koays Report. In
general, the driven distance of the Motor Lorry for 202 4km without
encountering any braking issue(s) was not accounted for in Koay's Report.

E. Braking Pattern Of Motor Lorry

24,  The tracking report of the Motor Lorry had amongst other things showed
the location and travelling speed of the Molor Lorry for a total time of
40mins, including Smins after the accident. As seen from this report, the
Motor Lorry had started the journey from the office of Havi Logistics
(Singapore) Pte Ltd. In paragraph 3.42 page 17 of Koays Repor, it was
stated that. “Driver had applied brakes frequently under heavy traffic
condition and this had likely caused overhealing of the brakes, which were
aggravated if the brakes were out of adjustment Evidence of overhealing
of the brake drums were found during the inspection of the Motor Lorry’".
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25.  The information from the tracking report seems to indicate that there was
no frequent braking of the Motor Lorry during the journey leading up to the
accident location. This can be established by looking at the reduction of
the travelling speed of the Motor Lorry. In total, there were 5 occasions of
speed reduction with 3 occasions being reduced to Okmph, with the third
occasion being after the accident. The other 2 occasions being at the start
of the journey with once at Havi Logistics (Singapore) Pte Ltd and the
second at the roadway just outside. The evidence that the Motor Lorry was
able o come to a complete stop on 2 occasions (speed reduced to
Okmph) prior to the accident does not seem to suggest that there was
braking problem to the Mator Larry.

26. The application of brakes for a minimum of 3 occasions to a maximum of 5
occasions during the journey, with 2 being at the start of the journey,
cannot be considered fo be a frequent braking pattern. The braking pattern
of the Motor Lorry gathered from the tracking report showed a pattern that
was: on and off brake application with time gaps in between these
applications. Such pattern would not cause the brakes to overheat given
that there was a cooling down period between the next application, as
compared to a pattern where there is heavy/hard braking applied for a
canstant continued period like on a race track.

27.  Furthermore, the last speed reduction prior to the accident was from
29kmph to 6kmph, which was about 2.55km away from the accident
location. The brakes of the Motor Lorry would have cooled down when it
was travelling this 2.55km. Hence, referring to the tracking report, if the
Driver had applied the brakes at the timing 18:26 to 18.27 when the speed
of the Motor Lorry was reduced from 58kmph to Okmph, the brakes would
not have been in an overheated condition to have been ineffective, had
failed and/or malfunctioned.

F. Brake Test Result Vs Actual Operational Behaviour

2B. A roller brake test was carried out on the Motor Lorry on 23 November
2012. This was after it was released by Traffic Police Department. At the
time of the test, the Motor Lorry was in the same physical condition as at
after the accident. The test result shown in page 34 of Koays Report was
an overall fail of the Motor Lorry's brake system. The cause of this was the
efficiency of the rear brakes, where a 18% was recorded.
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29.  For such roller brake test, the measurement of the brake force/efficiency is
through a machine where the wheels of the vehicle sit on a roller
(simulating movement of the vehicle) and thereafter the brake pedal of the
vehicle is depressed when instrucled to by the machine. | note that there
was a single test result in Koays Report, indicating that there was only one
test conducted on the Motor Lorry. Koay's Report did not seem to account
for any possible error of the readings captured by the machine given that
there was direct human intervention ie depressing of brake pedal. For
example, if the brake pedal was not depressed fully or at a wrong timing,
the readings captured would be |lesser as the brakes did not achieve full
efficiency. At minimum, a second test should have been carried out to
ensure the accuracy of the result for the first test, regardless of whether
the result of the first test was pass or fail.

30. The accuracy of the roller brake test result is further questionable as it
contradicts the actual operational behaviour of the Motor Lorry's brake
system immediately before the test and immediately after the test. In
paragraph 3.29 page 13 of Koays Report, it was stated that "on the way fo
the inspection centre for the roller brake fest, the brake system of the
Mator Lorry was tested”. | am instructed that the Motor Lorry was driven to
the inspection centre and thereafter driven back to TCIM afler the roller
brake test was completed, and during both journeys, the brakes of the
Motor Lorry had to be applied by the driver due to traffic condition. and in
all applications, the brakes were in normal working condition. The journey
from TCIM to the inspection centre and back to TCIM was approximaltely
3.4km and 5.0km respectively (gathered from Google Maps).

31.  The inspection of the Motor Lorry stated in STA's Report and Police
Logistics Department Report were both static inspection without any
driving of the Motor Lorry and/ar dismantling and/or replacing of any parts.
The first driving of the Motor Lorry after the accident would therefore be on
23 November 2012 during the drive from TCIM to the inspection centre for
a roller brake test, refer to paragraph 3.26 page 13 of Koays Report. | am
instructed that there was no dismantling and/or replacing of parts before
this drive. It was also not stated in Koay's Report that any work was done
to the Motor Lorry before the drive to the inspection centre.



L B B
aAsm mE ®m Pha Lt Company Registration No. 199607 198R

EUBNAVE 1, #0125 PAYA UBEINDUSTRIAL PARK, SINGAPORE JORUSS TEL @ 100653 G2560861 FAN - (065 67414008

32. Given that the braking system of the Motor Lorry had been untouched
since the accident, if indeed there was an issua(s) with the Motor Lorry's
braking system at the time of accident, | would expect the issue(s) to be
still present when the Motor Lorry was driven for the very first time after
the accident. Howeaver, this was nol the case as the Motor Lorry's braking
system was operating normally during the journey to the inspection centre
from TCIM. Mr Kalvin Koay, who sat on the Motor Lorry during this journey
did not state that he felt any ineffectiveness, issue(s) etc to the Motor
Lorry’s braking systermn, as none of these were mentioned in Koay's
Report.

G. Maintenance History Of The Motor Lorry

33. A summary of the maintenance history of the Motor Lorry for the period 28
November 2011 to 5 November 2012 was annexed in page 28 to page 31
of Koays Report. During this period, there were several aclivities that
involved the braking system of the Motor Lorry, these were similarly
mentioned in paragraph 3.10 page 9 of Koays Report. The recarded
information from the maintenance history, would suggest to me that the
brake system of the Motor Lorry was regularly maintained and serviced.
This includes an overhiaul of the rear brakes on 21 September 2012 by
TCIM, about 1 and a half month before this accident. The front brakes of
the Motor Lorry were also overhauled on 01 March 2012,

34. | further note that thére were 2 records of "brake nol effective”. This was
on 16 April 2012 and 09 July 2012. | am instructed that the 2 records of
‘brake not effective” were brought up by Havi Logistics (Singapore) Pte
Ltd. From these records, Havi Logistics (Singapore) Pte Ltd did not
highlight and/or raised any issue(s) regarding the braking system of the
Motor Lorry on 04 November 2012 or thereabouts, when the Motor Lorry
was last al TCIM before the accident.



rwLw G-«

- Consulionts
Adm B B P L Compiny Reelsuution No. 19960719851

SLUREAVE D, #0125 PAYA LB INDUSTRIAL PARK, SINGAPORE 408933 TEL @ (65) 62563861 FAX @ (068) 67414108

35. The records also show that on 05 November 2012, before returning the
Motor Lorry, a brake test was conducted on the Motor Lorry. | am
instructed that this test had involved driving the Motor Lorry within the
premise of TCIM and applying the brake. This test, although relatively
short and at low speed, would involve checks on the brake system
operationally. Any abnormality, like too much free play on the brake pedal,
leakage of air, abnormal sounds during braking etc can be detected
through such test. An experienced mechanic would and should be able to
detect whether there was any operational abnormality to the braking
systemn, more so if the mechanic is from TCIM, who are the local specialist
in Nissan UD heavy commercial vehicles like the Motor Lorry.

36. Furthermore, the Motor Lorry was driven back to Havi Logistics
(Singapore) Pte Litd upon the completion of repairs and servicing on 05
November 2012, This drive was approximately 6.3km (gathered from
Google Maps). The Motor Lorry was driven by a designated driver, who
was and still is, in the employment of TCIM. Having driven many types of
heavy commercial vehicles fike the Motor Lorry, this person can be
considered to be reasonably experienced in the handling of such type of
vehicles. In this aspect, it would therefore not be unreasonable lo say that
the braking system of the Motor Lorry was in fact operationally tested
twice by 2 persons on 2 different occasions. And on both these 2
occasions, the experienced mechanic and the experienced driver did not
encounter any abnormality to the operational behaviour of the Motor
Lorry's braking system.

H. Condition Of Rear Brake Drums

37. The marks seen on the rear brake drums of the Motor Lorry were
commented to be “cracks” in paragraph 3.32 page 13 of Koay's Report,
STA First Report, STA Second Report and Police Logistics Department
Report did not contain photographs showing the inside of the brake drums
as their inspection was a static inspection and did not involve any
dismantling. Without the benefit of physically inspecting the rear brake
drums of the Motor Lorry, | cannot say for sure that the marks in the
photographs showr in page 14, page 15 and page 16 of Koays Report are
“cracks” caused by overheating or caused by other reason(s) instead.

10
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38. | did however manage to check the front brake drums and rear brake

drums of several heavy commercial vehicles, similar to that of the Motor
Lorry, which frequently carries heavy load. Although not common, the
same type of marks, referred to as “cracks” in Koays Report, were seen on
several of the heavy commercial vehicles that | had inspected. For the
purpose of this report, 2 different types of heavy commercial vehicles with
the same type of marks on the brake drums are discussed in the below
paragraphs. one of which is an exact same mode! as the Motor Lorry.

39 The first heavy commercial vehicle. which was an exact same model as
the Mator Lorry (herein referred to as "Exemplar Vehicle 1"), was found
with the same type of marks on its rear left brake drum and front left brake
drum. The marks were found around the entire circumference of the
aforesaid brake drums. It was then driven to STA Inspection Centre for a
roller brake test. To ensure the accuracy of the result, there were 2 tests
carried out. For both tests, the Exemplar Vehicle 1 had recorded an overall
passed for its braking syslem. See pholo 1 - 9 below.

i 4
Photo 1 shaws a general view of Exemplar Vehicle 1. which was an exact same
madel as the Motor Lorry. The rear left brake drums were removed for my checks
on the condition of the brake drums
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Phota 2 shows a general view of the removed rear left brake drum of Exemplar
Vehicle 1 | had found the same type of marks; which were referred to as "cracks’
in Koays Report These marks wers observed to be arcund the entire
circumferance of the brake drum
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Photo 3 shows a close-up view of the same type of marks thal were referrad o
as ‘cracks” in Koays Report (rafer to the photographs seen in page 14 1o page 18
of Kosys Report) These marks were found on the rear left brake drum of
Examplar Vahicle 1

12
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Photo 4 shows the front left breke drum of Exemplar Vehicle 1 removed for
checks on the condition of the front left brake drum Exemplar Vehicle 1 was an
exac! same model as the Motor Loy

[ k e

Vahicle 1. | had found the same type of rmarks, which wers réfarred o as "cracks”
in Koays Reporl These marks weare observed o be around the entirs
circumference of the braks drum

Lad



! [,U Auto

A Consicrity
Hdm B m Pie \a Compury Reglstrativn No. 1996071981

LU AVE 1, #0125 PAYA LD INDUSTRIAL PARK, SING APORE 408933 THL : (065) 62563560 FAX : (06=i6740 4108

Photo 6 shows a close-up view of the sams type of marks that were referred (o
as “cracks’ in Koays Report (refer to the photographs sean In page 14 1o page 18
of Keays Report). These marks were found an the front left brake drum of
Exemplar Vehicie 1.

Photo 7 shows Exemplar Vehicle 1 going through the roller brake test at STA
Inspection Centre with the braks drums condition as seen in photogragh 3 and
phiotograph 6 above. Thera were 2 lests carrled oul to'ensyre the acoumacy of the
result

14
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40. The second heavy commercial vehicle was a Nissan mode! prime mover
that was fitted with a full air-brake system (herein referred to as “Exemplar
Vehicle 2"), which was the same type of brake system that was fitted on
the Motor Lorry. Again, the same type of marks as seen in the
photographs shown in page 14, page 15 and page 16 of Koays Report,
were also seen on the rear left brake drum, rear right brake drum and front
right brake drum of Exemplar Vehicle 2. The marks were found around the
entire circumference of the aforesaid brake drums. Similar to Exemplar
Vehicle 1, it was driven to STA Inspection Centre for a roller brake test. To
ensure the accuracy of the result, there were again 2 tests carried out.

41. Exemplar Vehicle 2 had recorded an overall passed for the first test but
had recorded an overall failed for the second test | note from the result of
the second test that the brake force for the front right wheel was
significantly lesser than its front left wheel. This creates an imbalance
brake force to the front wheels of Exemplar Vehicle 2. In the event of
heavy/hard braking, it may be possible for Exemplar Vehicle 2 to
veerfswerve lo the side where the brake force is higher, hence a falled
result was recorded for the second test. Notably, in the same test, | note
that the brake efficiency for the front brakes of Exemplar Vehicle 2 was
able to achieve 53%, which is above the 50% legal requirement.

42. Since there was a passed and a failed result for Exemplar Vehicle 2, | had
requested TCIM to check on the front brakes of Exemplar Vehicle 2 and 1o
rectify the imbalance brake issue. A third roller brake test was
subsequently carried out where an overall passed was recorded. The work
carried out by TCIM for the front brakes of Exemplar Vehicle 2 before the
third roller brake test was adjusting and servicing of the front brakes.
There was no replacement of any parl(s) for the front brake, in particular
the brake drums and/or brake linings. In other words, the brake drums with
marks referred to as “crack” in Koays Report, were fitted on Exemplar
Vehicle 2 when it recorded an overall pass during the third roller brake
test. From these observations, it can be established that the failed result
recorded for the second roller brake test was not due to and/or related to
the marks seen on the brake drums of Exemplar Vehicle 2. See photo 10
— 22 below.

16
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Photo 10 shows a general view of Exemplar Vehicle 2, a Nissan model prime
mover that was fitted with a full air-brake system, the same type that was fitted
on the Motor Lormy. The rear left brake drums were removed for my checks on
the condition of the brake drums

Photo 11 shaws a genaral view of the removed rear lefl braka drum of Exemplar
Vehicla 2. | had found the same type of marks: which were refarmrad to as “‘gracks”
in Kpays Report. These marks were observed o be amound the entire
circumfarence of the rear lef! brake drm
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. A " .
Photo 12 shows a close-up view of the same type of marks that ware referred fo
as ‘cracks’ in Koays Report (refer to the photographs sean in page 14 to page 18
of Koays Report] These marks were found on the rear left brake drum of
Examplar Viehicle 2.

Photo 13 shows a general view of Exemplar Vehicle 2 with its rear right brake
drums rémoved for my checks on the condition of the brake drims.

I8



[I u Ao

=N Consulionh
MAiE BE B Pt [ict Company Registration No. 199007 [9RR

S URIAVE L, B -25 PAYA LB INDUSTRIAL PARK, SINGAMIRE 308031 TEL : (6362563500 FAX : (D631 67414108

Photo 14 shows a general view of the removed rear right brake drum of
Exemplar Vehicle 2 | had found the same type of marks, which were referrad o
as “cracks” in Koays Reporl These marks were aobserved to be around the sntire
circumference of the brake drum

Photo 15 shows a close-Up view of the same lype of marks that were referred 1o
as "cracks’ In Koays Repont (refer to the pholographs seen in page 14 to page 16
of Koays Report). These marks were folind on' the rear right birake drum of
Exemptar Vehicla 2
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Photo 16 shows & general view of Exemplar Viahicle 2 with its front right brake
drums removed for my checks on the condition of the hrake drums

L e
Photo 17 shows a close-up view of the 2a

-
me type of marks that were referrad 1o
as "cracks’ In Koays Report {refer 1o the photographs seen In page 14 1o page 16

of Koaye Rsport). These marks were found on the front right brake drum of
Exemplar Vehicle 2
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Photo 18 shows Examplar Vehicle 2 going through the rollar brake test at STA
inspection Gentre with the brake drums-condition as seen in photogragh 12,
photogragh 15 and photograph 17 above
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Photo 18 shows the result of the first roller brake test that was carmied out to Exemplar Vehicle 2
at STA Inspection Centre. An overall passad (arrowed) was recorded for the braking system of
Examplar Vehicle 2
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Photo 20 shows the result of the second roller brake test thal was carmed out to Exemplar
Vehicle 2 al STA Inspection Centre. An overall falled (circied) was recorded for the braking
system of Examplar Vehicle 2. This was due to imbalance brake force, where the frant right brake
force was significantly lesser than the front ieft brake force (red arrow) The efficiency of the front
brakes was Howsver nofed to be above tha 50% legal requirement (blue arrow)
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Photo 21 shows the result of the third rofier brake test that was carried out to Exempiar Vehicle 2
at STA Inspection Centre after the front brakes were adjusted and serviced due to the imbalancs
brake force for the front brakes. Exemplar Vehicle 2 recorded an overall passed (armowed) for its
braking system at the third roller brake test without any replacemeant of part(s) for the front brake.
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Phota 22 shows the job card for Exemplar Vehicle 2 before It was sant to STA Inspection Centre
for a third roller brake lest The job description was carried out due to the imbalance brake force
for thie front brakes of Exemplar Vehicle 2 that was recorded during the second raller brake test

43. Having checked the front and rear brake drums of several heavy
commercial vehicles similar to that of the Motor Lorry, it would appear to
me that the marks referred to as “cracks”, and seen in the photographs
shown in page 14, page 15 and page 16 of Koays Report, are marks that
can commonly be found on the brake drums of heavy commercial
vehicles. Basing on the results of the roller brake tests at STA Inspection
Centre, heavy commercial vehicles with such marks on their brake drums
would still have an efficient braking system.

I. Condition Of Rear Tyres

44.  The 4 rear tyres of the Motor Lorry were indicated to be worn and below
the legal requirement in STA First Report The remaining tread
measurements for the rear right tyres and rear left tyres were indicated as
0.5mm for both sides (refer to paragraph 3 of STA First Report). In Koays
Report, the measurement for the tread depth of the rear tyres was
indicated as 1mm (refer to paragraph 3.7 page 4 of Koays Report). Police
Logistics Department Report on the other hand. had indicated
measurements of between 3mm 1o Bmm for the 4 rear tyres of the Motor
Lorry (refer to paragraph 7 of Police Logistics Department Report).
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45. The different measurements given for the remaining tread depth of the
Motor Lorry's rear tyres could be due to several reasons like the type of
equipment used to measure, how the measurement was carried oul or
whether based purely on visual estimation etc.

46. At the time of accident, the weather was fine and road surface was dry
Frictional grip or traction between the road surface and the Motar Lorry's
rear tyres would not have been affected by the condition of the rear tyres.
There was still sufficient rubber compound to create frictional resistance
between the rear tyres and the road surface when the brakes are applied
The condition of the rear tyres, whether worn till below the legal
requirement or otherwise, was not a contributing factor to the accident.

L. Conclusion & Duty

47. Several faclors that were discussed in this report, when collectively
considered, lead me to believe that the brake system of the Motor Lorry
was in serviceable condition at the material time of accident; and/or at the
time when TCIM returned the Motor Lorry to Havi Logistics (Singapore)
Pte Ltd on 05 November 2012, These factors are: -

a) from the time that the Motor Loy returned to Havi Logistics
(Singapore) Pte Ltd, after leaving TCIM on 05 November 2012, it
was driven for 202.4km without encountering any braking issue(s);

b} the Motor Lorry's braking system was operationally tested twice
before it was returned to Havi Logistics (Singapore) Pte Ltd on 05
November 2012. The tests were by 2 persons who can reasonably
be considered to be experienced in handling heavy commercial
vehicles like the Motor Lorry. Both did not encounter any
abnormality o the operational behaviour of the Motor Lorry's
braking system;

¢) there was no frequent braking of the Motor Lorry during the journey
leading up to the accident that could have rendered the brakes to
be in an overheated condition to have been ineffective, had failed
and/or malfunctioned,

d) the Motor Lorry's braking system was operating normally during the
first drive of the Motor Lorry on 23 November 2012, when it was still
in its same condition since the accident;
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€) possible error of the readings captured during the roller brake test
on 23 November 2012 was nol accounted for, especially so when
the result contradicts the actual operational behaviour of the Motor
Lormry's braking system;

f) the brake system of the Motor Lorry was regularly maintained with
the rear brakes overhauled about 1 and a half month before this
accident and front brakes overhauled about 8 months before this
accident;

g) marks on the brake drums, which were commented to be “cracks”
that were caused by overheating, are in fact marks that can
commeonly be found on the brake drums of heavy commercial
vehicles like the Motor Lorry;

h) heavy commercial vehicles with such marks on their brake drums
would still have an efficient braking system;

i) the condition of the Motor Lorry's rear tyres, whether worn till below
the legal requirement or otherwise, was not a contributing factor to
accident,

48. | have rendered these opinions and conclusions after careful evaluation
and analysis of the documents provided, based on my education, training
and experience. The factual matters stated in the report are, as far as |
know, true and | have made all enquiries which | consider appropriate.,

49.  The opinions stated in this report are genuinely held by me and the report
contains reference to all matters | consider significant. | understand and
acknowledge my duty to the Court and believe | have complied with that
duty.

Ang Bryan Tani

Semiar Tedhnical investigator

Technical Investigation & Reconsiruchionis! (SAE-A)

DISCLAMER OF LIABILITY 1O THIRD PARTIES: This Resiorl i made solel for 0 yse and beout of the lest
Hlisppr. No linkidity o responsibility wheisssves. In contract 6F taA. s scoepted to any

mumwmrmunmaﬁwmmu'rmhm Ay third party aciiig or relyling on this Report, in whale or in
pan, does oo al s o0 B o ik
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