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INTRODUCTION 

On 2018-01-03, Traffic Officers Van De Venter and Erasmus impounded a white Toyota Quantum panelvan with registration number 

CAR18319.  The author was contacted to investigate the vehicle.  The focus of this report will not be on every single fault found on the 

vehicle, as the condition of the vehicle is such that such a report would not only consist of hundreds of photographs, but also be extremely 

lengthy and defeating the major scope of the report.  The first pages will be a short introduction as to the general condition of the vehicle, 

thereafter the major defects will be discussed. 

DEFINITIONS 

'safety belt (seat belt, belt)' means an assembly of straps with a securing buckle, adjusting devices and attachments which is capable 

of being anchored to a power-driven vehicle and is designed to diminish the risk of injury to its wearer, in the event of collision or of abrupt 

vehicle deceleration, by limiting the mobility of the wearer's body. Such an assembly is generally referred to as a 'belt assembly', a term 

also embracing any device for energy absorption or belt retraction; 

 

'lap belt' means a belt which passes across the front of the wearer's pelvic region; 

'belt anchorages' means the parts of the vehicle structure or seat structure or any other part of the vehicle to which the safety belts are 

to be secured; (South African Bureau of Standards, 2002) 

 

‘seat belt syndrome’ is caused by hyperflexion of the spine around the lap strap in sudden deceleration leading to crushing of intra-

abdominal contents between the spine and the seatbelt. Fixed portions of the bowel such as proximal jejunum and distal ileum are more 

susceptible to injury than mobile portions since mobile segments can escape the high pressure and resultant damage. 

 

GENERAL PHOTOGRAPHS 

 

Photo 1 Photo 2 
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From photo 4-6 can be seen that the sliding door on the vehicle is completely shut.  There is a considerable gap which can be attributed 

to compromised torsional rigidity as the twisting and bending forces on the vehicle’s body structure was affected by cut windows into the 

frame and holes made into the floorboard. 

 

 
The rear door of the vehicle does not open at all.  This is attributed to compromised torsional rigidity. 

Photo 5 

Photo 6 

Photo 7 Photo 8 

Photo 3 Photo 4 
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The licence disc of the vehicle indicates that it is registered for (14) fourteen passengers including the driver.  A panelvan cannot seat 14 

persons, it is designed and legally able to carry only (3) three persons - therefore the person who performed the eNatis function to alter 

this information should be investigated for suspected fraudulent activity. 

 
A police VIN number has been allocated to this vehicle for being reportedly stolen.  The police Vin number is AAPV0120850530644.  The 

original chassis number of the vehicle is JTFPX22P70008832, meaning that the vehicle is an illegal long wheel base Toyota Quantum 

panelvan. 

STRUCTURAL DEFECTS 

The sliding door is so worn out that it opens and closes by itself.  There is a significant opening between the rear end of the sliding door 

and the body panel.  This resulted due to the twisting and bending of the body structure from low torsional rigidity as observed in Mount 

Road CAS 523/12/2011 and HDB705EC.  SANS 10047 prescribes the following in terms of doors in a motorvehicle: 

“5.18 Doors  

Reject if  

a) a door is jammed or so secured that it cannot be opened, or  

Photo 9 

Photo 10 

Photo 10 
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b) a door will not remain securely closed, or 

c) the hinges, catches or pillars of a door are loose to the extent that the door is not secure when closed, or  

d) except in the case of official vehicles conveying prisoners, and security vehicles, a door cannot be opened from 

both the inside and the outside, or  

e) a safety catch is not functioning correctly, or  

f) the window winders or the window opening mechanisms (or both) are not in good working order.´ (SABS 

Standards Division, 2009) 

 

 
There are multiple holes in the floorboard of the vehicle, the panel between the driver and front passenger and also 

behind the front seats.  This allows for gasses to leak into the cabin of the vehicle and weakens the structural 

integrity of the vehicle.  These holes are indicated in photographs 15-23 which follows next. 

Photo 11 

Photo 12 

Photo 13 Photo 14 
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Photo 15 Photo 16 

Photo 17 Photo 18 

Photo 19 Photo 20 
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LAP BELTS AND SEAT BELT SYNDROME 

The lap belts in this vehicle bear no SABS approved marks.  The belts are non-standard generic belts which do 

not comply with SANS code 1080.  SANS code 10047 prescribes the following: 

“5.17 Safety belts (restraints)  

Examine all safety belts and their anchorages, and reject if  

g) any minibus or midibus, first registered after 1 July 2006, operating in terms of an operating licence issued 

in accordance with the provisions of the relevant national legislation (see foreword) unless seatbelts are 

fitted for the driver and all passengers, or  

h) if any device is present that could be responsible for the introduction of slackness of the safety belt tension, 

or  

i) if any safety belt  

1) is frayed, split or torn, or  

Photo 23 

Photo 21 Photo 22 
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2) has a loose or defective buckle, or  

3) is improperly installed, or its anchorages are damaged or defective to the extent that the effectiveness 

of the anchorage is reduced, or  

4) does not comply with the requirements of SANS 1080, or  

5) does not bear the national or international mark of approval, except in the case of older seat belts where 

normal wear and tear has caused the marks to come off.” 

 

Photo 26 

Photo 24 Photo 25 

Photo 27 
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Seat belt syndrome is a term used internationally for injuries common to lap belt restrained accidents.  Abbas et. 

al. stated that, “…lap belts are not sufficient as they hold the body at two points.  The belt acts as a fulcrum about 

which the body pivots causing major force directed toward the lumbar spine.  They will not prevent head and chest 

from moving forward and hitting the windscreen or the steering wheel.  Furthermore, the abdominal viscera may be 

injured.”  (Abbas, 2011) 

POOR SEAT ANCHORAGE AND METAL FATIGUE 

SANS10047 prescribes the following: 

“5.20 Seats  

NOTE See also 6.4 and 8.4.  

5.20.1 In cases where no weld nuts are fitted, or where other types of seat are fitted, provision shall be made to 

make the fitment of the seats of suitable length. A typical construction is shown in figure 3.  

 

5.20.2  

In cases where additional seats are fitted, similar following mounting procedures shall be followed:  

a) The backing plate shall  

Image 1 

Image 2 — Typical 

construction in cases 

where no welds are 

fitted or where other 

types of seat are 

fitted 
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1) be at least 3 mm thick,  

2) have an area of at least 4 000 mm2 in contact with the mounting surface,  

3) have rounded corners (minimum radius 10 mm), and  

4) not foul any brake or fuel pipe or electric wires.  

b) There shall be at least four anchorage points per seat.  

1) The bolts used shall be at least M10 (grade 8.8).  

2) Lock nuts, spring washers or an equivalent form of locking shall be used.  

3) The bolts shall engage all the threads of the nuts.  

4) The seats shall not have sharp edges.  

5) If the original seats fitted have safety belts, the replacement seats shall also be fitted with safety belts.  

5.20.3  

In the case of vehicles with fibre-glass floors, points for seats or safety belts shall have adequate reinforcement, i.e. 

unless the body frame is built, or the floor reinforced, to withstand the load.  

5.20.4  

Reject if  

a) the driving seat is in such a condition that it could cause the driver to lose control of the vehicle, or  

b) any seat or bunk is not secure or is unsafe, or  

c) in the case of a vehicle that complies with the relevant national legislation (see foreword), the driving seat is 

not adjustable and has no partition immediately behind it and is not so placed as to afford the driver ample 

space for controlling the minibus, midibus or bus.  

6.4 Seats  

NOTE See also 6.11.  

Reject if, subject to a tolerance of 10 mm per seat,  

a) any seat backrest is of height less than 350 mm, measured from seat level to the highest point, or  

b) the gap between the backrest and the seat exceeds 200 mm, or  

c) the width of a backrest is less than 340 mm, measured at the widest point, or  

d) the height of any seat from the floor or the height from the footrest of such seat to seat level is less than 250 

mm, except in the case of a seat positioned over a wheel arch, where no limit applies, or  

e) the depth of any seat from the front of the seat to the front of the backrest is less than 340 mm, or  



 

11 

f) the number of seated passengers recorded in the documentation (and on the licence disc) exceeds the number 

that can be seated when the available seating has been calculated at a rate of 400 mm per person, measured 

at the widest point of the seat, or  

g) where seats face in the same direction, the horizontal distance between the front of the backrests of any such 

seat and the back of the backrest of the seat in front is less than 570 mm at seat level, or  

h) where a seat faces a partition or similar obstruction, the horizontal distance between the front of the backrest 

and the partition or obstruction is less than 570 mm at seat level, or 

i) where seats face one another, the horizontal distance between the backrests is less than 1 200 mm at seat 

level, or  

j) where a seat faces an entrance or has one side opposite an entrance, a rail or partition is not provided between 

the seat and the entrance, or  

k) any seat is not securely fixed, or  

l) the driver's seat is not adjustable and does not have a partition behind it.  

8.4 Seats  

Reject if, subject to a tolerance of 10 mm,  

a) any seat backrest is of height less than 350 mm, measured from seat level to the highest point, or  

b) the gap between the backrest and the seat exceeds 200 mm, or  

c) the width of a backrest is less than 340 mm, measured at the widest point, or  

d) the height of any seat from the floor or the height from the footrest of such seat to seat level is less than 250 

mm, except in the case of a seat positioned over a wheel arch, where no limit applies, or  

e) the depth of any seat from the front of the seat to the front of the backrest is less than 340 mm, or  

f) the number of seated passengers recorded in the documentation (and on the licence disc) exceeds the number 

that can be seated when the available seating has been calculated at a rate of 380 mm per person, measured 

at the widest point of the seat, with the doors closed, or  

g) where seats face in the same direction, the horizontal distance between the front of the backrests of any such 

seat and the back of the backrest of the seat in front is less than 570 mm at seat level, or  

h) where a seat faces a partition or similar obstruction, the horizontal distance between the front of the backrest 

and the partition or obstruction is less than 570 mm at seat level, or  
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i) where seats face one another, the horizontal distance between the backrests is less than 1 200 mm at seat 

level, or  

j) any seat is not securely fixed.” 

The following photographs indicate the poor seat anchorage to the vehicle with several nuts missing, the 

seats have been mounted to the loose cover of the door panel and are loose fitted.  In the event of an 

accident, these seats will only become projectiles and cause severe injury or death to the passengers.  It 

does not comply with SANS 10047. 

Furthermore, on the floor panel of the vehicle can clearly be seen how metal fatigue has set in as the 

seat anchorage how already torn the floorboard. 

Photo 28 Photo 29 

Photo 30 Photo 31 
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Photo 32 Photo 33 

Photo 34 Photo 35 

Photo 36 Photo 37 
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Photo 42 Photo 43 

Photo 38 Photo 39 

Photo 40 Photo 41 
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Photo 48 Photo 49 

Photo 44 Photo 45 

Photo 46 Photo 47 
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Photo 54 Photo 55 

Photo 50 Photo 51 

Photo 52 Photo 53 
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RUGGED WINDOW EDGES AND TETANUS INFECTION 

In a previous report the author stated that “occupants of a vehicle who are ejected from the vehicle during the 

rollover, often sustain severe lacerations to the body.  This is because of the sharp edges cut into the side panels 

of the vehicle to fit windows… As rust enters the body through lacerations, it may enter the bloodstream.  Rust in 

the body can later cause tetanus reaction or gangrene.” 

The windows of motorvehicle CAR18319 are not fuse-welded or channel lipped, and not even covered with any 

material that protects an occupant from cuts.  In the event of a rollover in this vehicle, the occupants would sustain 

severe injury or death.  The hazards of these rugged window edges are unacceptable and renders the vehicle 

automatically unsafe. 

Photo 56 Photo 57 

Photo 58 Photo 59 
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Photo 60 Photo 61 

Photo 62 Photo 63 

Photo 64 Photo 65 
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GLUED WINDOWS WITH NO PROPER EMERGENCY EXIT CAUSING DANGER TO TRAPPED PASSENGERS 

SANS 10047 prescribes the following concerning emergency exits: 

“8.3 Entrances and exits  

Reject if  

a) at least one side passenger entrance to the main passenger compartment is not provided on the left side, or  

b) there is any entrance for persons, other than the driver, on the right-hand side of the longitudinal centre line of 

a minibus, or  

NOTE In the case of imported vehicles, if there is any door on the right-hand side of the longitudinal centre line of 

the vehicles which can be used as an entrance, the door shall be permanently locked by means other than a key.  

c) an emergency exit is not provided on the right side or in the rear, unless a door which is accessible to 

passengers is fitted for use by the driver, or  

d) any emergency exit  

2) has dimensions of less than 800 mm × 400 mm or 700 mm × 500 mm, or  

3) cannot be opened, or pushed out, or knocked out from both inside and outside, or  

4) is designed to open inwards, or  

5) is so positioned that passengers have to pass through a goods compartment, or 

e) every entrance to, or exit from, a minibus is not fitted with a door or other effective barrier, or  

f) in the case of a minibus that has been converted from a goods vehicle, openings of at least 800 mm × 400 

mm or 700 mm × 500 mm are not provided in the absence of entrances and exits referred to above, or  

Photo 66 

Photo 67 
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g) if the minibus does not comply with the emergency exit requirements of SANS 20036, SANS 20052 and SANS 

20107.” 

On 2018-02-08 a scenario was created where the two volunteers, W/O De Kock and Cst. Cakwebe of Port 

Elizabeth Flying Squad to test whether an emergency exit could be used in the event of a fire.  The rear seats in 

the vehicle clearly obstruct the rear window due to its height, and the windows that slide open do not provide for 

an emergency exit window to be broken in the event of a fire.  The author herself has attempted to climb through 

the right sliding window, but was trapped and unable to exit the vehicle.  It is for this reason that the test was 

performed as the windows are glued from the outside onto the body panel and are marked DOT windows. 

The scenario was as follows: W/O De Kock was informed that he was a normal commuter in the vehicle.  The 

vehicle was involved in a head-on collision and burning, he was not allowed to use any of the doors or front or rear 

windows to exit the vehicle.  W/O De Kock had two minutes to exit the vehicle or declare himself dead.  The 

scenario was recorded on video in the presence of Mr Zerk Bester of the Department of Transport who happened 

to visit the testing station. 

W/O De Kock weighed in at 55kg and Cst. Cakwebe at 85kg.  W/O De Kock was first to attempt his escape from 

the “burning vehicle”.  He kicked the window on the right side in the second row (17) seventeen times with police 

boots and declared that he was unable to exit the vehicle.  He then used a hammer and smashed the window open 

in one blow.  He was then able to exit the vehicle.  Cst. Cakwebe did not break any windows and only used the 

opening previously made by W/O De Kock.  Cst. Cakwebe was unable to exit the vehicle using the broken window 

and declared defeat.  The video is available in unedited video format and in this report screenshots of their attempts 

are included. 
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Photo 68 Photo 69 

Photo 70 Photo 71 

Photo 72 Photo 73 

Photo 74 Photo 75 
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The scenario proves that there is no useable emergency exit, even if some windows can slide open, their size is 

smaller than the other windows and no person would be able to break the windows in the unfortunate event of a 

Photo 80 Photo 81 

Photo 82 Photo 83 

Photo 76 Photo 77 

Photo 78 Photo 79 
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fire where their survival would depend on it.  This makes this vehicle extremely dangerous and is considered a 

deathtrap.  In several previously recorded Toyota Quantum panelvan accidents, several passengers burned to death 

in the vehicles – and it is possible that they were in the same situation as these two police officials. 

 
COMPROMISED TORSIONAL RIGIDITY 

Torsional rigidity is a vehicle body’s resistance to twisting forces.  Vehicles are manufactured to allow for vibrations; 

and in the designing phase the designer carefully planned out how each part of the vehicle contribute to the torsional 

stiffness and inherent structural integrity of the vehicle.  For the purpose of this discussion, consider the following 

two images: 

 

Photo 84 Photo 85 

Photo 86 Photo 87 

Image 3 Image 4 
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These images show what the body panel of a legal Toyota Quantum panelvan looks like and the condition of this 

vehicle when it was manufactured.  When the vehicle was designed, the manufacturer tested the torsional stiffness 

of the vehicle using the following parts (structural members) to calculate the torsional stiffness: 

1. Side frame 2. Rear floor 3. Floor cross beam 

4. Front suspension frame 5. Rear longitudinal beam 6. Roof 

7. Engine rail 8. Rear cross beam 9. Centre longitudinal beam 

10. Dash 11. Angled beam 12. Rear window frame 

13. Cowl 14. Rear panel 15. Centre floor 

16. Windscreen frame 17. Trunk lid 

 

Different methods are then used and graphed to test the strength of the design taking into account all the 

measurements, weight, etc.  A value is then given for the chassis of the vehicle.  A Toyota Quantum panelvan 

chassis has multiple, complex cross sections, but it differs from the chassis design of a purpose-built Toyota Quantum 

minibus.  It must be understood that all of the vehicle parts and chassis are used to determine the model’s torsional 

stiffness.  Below is an image of a Toyota Quantum panelvan chassis. 

 
The geometric design and torque is then combined to calculate how the vehicle would react when it is subjected to 

twisting and bending forces from vibrations under normal driving conditions.  In simple terms, think of it as a 

matchbox that is twisted and bent.  A typical simulation result would look like this: 

Image 5 

Table 1 
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 (Tebby, 2011) 

A vehicle is then manufactured and put through these tests.  The test results would affect the final design of the 

vehicle.  The problem is introduced when holes are poked into the matchbox, which the manufacturer of origin, 

Toyota Japan, never tested or approved.  Common sense would tell you that a new matchbox versus a matchbox 

poked full of holes would not render the same result in such testing. 

When cutting out windows into the door panels, there were no reinforcements introduced which were put through 

such testing to ensure that the torsional stiffness remains the same.  Holes drilled into the floorboard of the vehicle 

and the cut-out door panels would have an adverse effect on the torsional rigidity of the vehicle.  When the vehicle 

is then driven, the twisting and bending forces applied to it decreases torsional stiffness and affects the structural 

integrity of the vehicle.  This typically causes metal fatigue and poor road holding ability. 

Metal fatigue occurs where metal is stressed over and over due to outside forces.  When ductile metals are stressed, 

they deform.  If the stress is removed before the metal reaches its yield point, the metal returns to its former shape.  

While the metal appears to have returned to its original state, tiny faults have actually appeared at the molecular 

level. 

Each time the metal deforms and then returns to its original shape, more molecular faults occur.  After many 

deformations, there are so many molecular faults that the metal cracks.  This is called metal fatigue and is irreversible 

caused by repeated variations of stresses, ultimately resulting in fracture under a stress much weaker than that 

necessary to cause fracture in a single application. 

In a previous report, the author indicated how these continuous twisting and unsupported bending of the body that 

cannot sustain all the stressors applied to it, causes metal fatigue.  The low torsional rigidity of this vehicle can 

already be seen in the poor alignment of the body panels of the sliding door and rear door.  It is also clearly 

documented in Mount Road CAS 523/12/2011 how these structural discrepancies caused the vehicle to overturn 

at an estimated low speed of 80km/h.  Minibus taxis are often overloaded with passengers, resulting in serious 

Image 6 

A typical simulation 

result to measure 

torsional stiffness 
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accidents as documented in Bethelsdorp CAS 315/09/2007 where (6) six children perished (Claasen, Torsional 

rigidity and Low-level Carbon Dioxide and Carbon Monoxide Exposure: Effects on Structurally Modified Toyota 

Quantum Panel Van's Used as Taxi's in South Africa, 2013). 

In a compromised vehicle structure, such as mentioned in the author’s report on motor vehicle FZZ892EC, the 

driver stated that he replaced several parts on the vehicle but was unable to improve road handling ability (Claasen, 

Compromised Body Structure and Metal Fatigue Affecting Torsional Rigidity and Road Handling Capability in an 

Illegal Toyota Quantum Panelvcan Conversion with Suspected Carbon Dioxide Gasses Leaking into Cabin, 2018).  

It had an effect on the tires, wheels, braking system, calipers, shocks and the body panels of the vehicle.  In a 

brake test performed by Traffic Officer Mostert, motor vehicle FZZ892EC performed poorly when rounding a corner 

in approach to the stop mark (captured on video).  In the roadworthy test on the vehicle in this report (CAR18319), 

it had no braking ability (zero) on the rear axle, the handbrake was defective and the tires were worn.  As discussed 

earlier, if the vehicle were involved in a serious accident, the passengers would either sustain serious injury from 

cuts by the rugged edges of the windows or worse, perish in a burning vehicle they will be unable to escape from. 

In Calitzdorp CAS 104/11/2011, an illegal Toyota Quantum CF60311 overturned at a speed of 80km/h rounding 

a slight bend in the road.  The driver stated that he was unable to control the vehicle when the wheels left the 

roadway and when going back onto the roadway, there was a wobbling effect causing the vehicle to overturn. 

In Vuwani CAS 223/10/2013, the driver reported that he was driving at a speed of 60km/h on a straight road 

and overturned the vehicle.  In Grootvlei CAS 9/08/2009 the driver lost control of his vehicle after a tyre burst 

causing (3) three deaths (including the driver) and multiple others were injured.  As an accident reconstructionist, 

the author recognises the concepts of physics and tyre bursts; and that it is quite possible to roll a vehicle at a 

speed of 60km/h – but when viewing the photographs taken of these vehicles structural defects are clearly visible. 

The difference between a purpose-built Toyota Quantum minibus and a panelvan’s chassis is that, as seen on 

Image 4 the panelvan only has two siderails.  The purpose-built Toyota Quantum minibus also has an extra rail in 

the middle of the chassis for strengthening and support.  The side pillars of a purpose-built Quantum minibus also 

has better support and is built for better seat anchorage. 

CONCLUSION 

According to SANS 10047, if a vehicle is inspected and found to have one (1) major reject or four (4) minor rejects, 

the vehicle is to be classified as unroadworthy and issued a Section 44 Notice to discontinue the use of the vehicle.  

In this instance, the vehicle failed a roadworthy test and the defective braking ability of the vehicle is consider a 

major reject.  In this report, four (4) minor rejects have been identified apart from the findings of the roadworthy 

test conducted by the Vehicle Examiner at the Port Elizabeth Traffic Department. 
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Furthermore, this vehicle cannot safely operate with different tyre sizes on each axle and in the structurally unsafe 

condition of the vehicle as discussed in this report, this vehicle is another deathtrap that would endanger the safety 

of the driver, passengers and other road users. 

The compromised torsional rigidity of this vehicle is an alarming issue.  To date the author has not found one single 

converted Toyota Quantum panelvan that was not compromised or that can be deemed structurally safe.  In fact, 

the overall condition of these vehicles are such that none of them can ever pass a roadworthy test.  Commuters 

who utilise public transport are left with no choice but to travel in these unsafe vehicles and they have no idea of 

the danger they place themselves into.  It cannot be allowed that South African citizens are placed in such grave 

danger. 

 

W/O H.J. Claasen                 0469652-2 

SAPS Port Elizabeth Flying Squad 
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ANNEXURES 

Annexure 1 

Annexure 2 



 

29 

Annexure 3 

Annexure 4 



 

30 

Annexure 5 



 

31 

 

Annexure 6 


	Seat belt syndrome, rugged window edges and poor seat achorage in illegal Toyota Quantum panelvan CAR18319 Part 1.compressed.pdf (p.1-16)
	Seat belt syndrome, rugged window edges and poor seat achorage in illegal Toyota Quantum panelvan CAR18319 Part 2.compressed.pdf (p.17-31)

