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Executive Summary

On 5:07am, 25th June 2017, an oil tanker carrying 50KL of petrol off tracked and overturned on 799NB
N5 Highway near Ahmedpur Sharqia, Bahawalpur. The driver was unhurt during the accident. The front
compartment of the tank was punctured and product spillage occurred. People from the nearby villages
gathered around the tanker to collect petrol. The spillage caught fire at about 6:19am, killing about 6070 people. The tanker itself exploded 14 minutes later at 6:34am killing another 140-160 people.
This is report pertains to the engineering aspects of the accident only. It is submitted as part of the full
inquiry on the incident.

Accident Details
Vehicle type
Prime mover
Manufacturer
Trailer/Tanker
Manufacturer
Transporter
Oil marketing company
Registration number
Driver details

Gx4b. 4 axle articulated.
14 wheeler. 50KL Tanker
Nissan Diesel 311
Gandhara Motors
Unbranded

Accident type

Marwat Enterprise Ltd.
Shell Pakistan Ltd.
TLJ-352 (Lasbela)

Casualties
Injuries
Accident time and
Date
Vehicle occupants
Spillage/ Capacity
Location

Gul Muhammad

G.P.S

2/34

Single vehicle off tracking
rollover, spillage & fire
220+
400+
5:07am
25/06/2017
1
16,000/50,000 Liters
Ahmedpur Sharqia,
799NB N5 Highway
29.154985N, 71.300318E
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Sequence of Events:

5:07am The vehicle approached curve NB799 on the N5 Highways, 40km from Bahawalpur.
Although it is common practice for all companies to keep two drivers, Gul was alone
on 25th June 2017, two days before Eid-ul Fitr. He was fatigued and sleepless after
Sehri, but continued nonetheless.
He fell into micro-sleep while driving and the truck drifted towards the left shoulder.
He woke up as the left wheel hit the unstable shoulder, panicked and turned the
steering sharply towards the right.
The truck was destabilized; it had a higher center of gravity and a wider tank than
OGRA standards which made it inherently unstable. The tanker also has fewer axles
than NHA regulations which made the tanker swing out too much on turns and thus
more prone to turnover. It turned over on the left side, the rear tank off tracked on
the field and the front of the vehicle partially stayed on the road.
The tank almost remained intact, but an ill designed center partition plate
reinforcement punctured through the tank wall. Leakage started from the front
compartment.
Evidence:
Time:

Speed:
Micro sleep:
Sharp Right:
Leakage Point:

TLJ-352 Tracker Report provided by m/s Marwat Enterprises. Toll Plaza
camera data at Ahmedpur-Sharqia provided by N.H.A. NH&MP Inquiry
Report. Eyewitness Statements.
Section 3 TLJ-352 Tracker Report provided by m/s Marwat Enterprises.
Section 3.1, 3.2, 3.4. 5.1, 6.1
Section 5.1
Section 3.6, 3.7, 3.8. 5.1
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5:19am NH&MP Patrol Officer Wajid Ali was the first responder on the scene who arrived in
Tiger II. His partner Senior Patrol Officer Abdus Samad was absent that night. He
talked to the driver Gul Muhammad who was uninjured, took his documents and
registration and placed 4 cones around the tanker.
A few people had gathered around to collect fuel. Wajid Ali warned people repeatedly,
but Wajid Ali was a young and inexperienced officer with a field experience of 2
months prior to the accident and was unable to control the crowd. Crowd dispersion is
not the mandate of NH&MP and Wajid Ali did not feel it was situation necessary to call
district police.
5:34am SPO Zahid was passing by and stopped on the opposing side of the road. Driver Gul
Muhammad used SPO Zahid’s phone to call the tanker owner.
5:37am SPO Zahid left the scene.
5:43am The young PO Wajid Ali, doing all necessary procedures, left the scene unattended for
shift change against NH&MP SOP. More people had gathered around to collect fuel
flowing into the water channels.

Evidence:
Time:

5.1, Tiger II and Tiger I tracker report provided by NH&MP HQ. PO Wajid
Ali’s statement in NH&MP Inquiry Report. SPO Zahid’s statement in
NH&MP Inquiry Report. SPO Zahid’s cell phone record. Toll plaza camera
data at Ahmedpur-Sharqia provided by N.H.A.
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6:19am The spillage caught fire. Fire started from the north field, it could not be determined
how but a lit cigarette is a likely cause. About eighty people collecting fuel in the water
channels were engulfed in the fire.

6:34am The tanker exploded. The front compartment of the tanker exploded due to nonpresence of pressure release valves on manhole covers, about 14 minutes after the
fire. Had the release valves been functional, the tanker might not have exploded. The
leakage was at the bottom of the tanker touching the ground so the flame could not
travel inside. Another hundred and fifty people watching the tragedy from a distance
were also engulfed in the fire.
Evidence:
Time:
Fire before explosion:
Explosion:
Substandard tanker design:
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Section 5.3, Eyewitness statements.
Section 3.5, 3.6, 3.7, 3.8, 5.3, Eyewitness Statements.
Section 3.5, 3.6, 3.7, 3.8, 5.3, Eyewitness Statements.
Section 3
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3 Vehicle Analysis
3.1

Outer body

Fig 3.1. Front

Fig 3.2. Left

Fig 3.3. Back

Fig 3.4. Bottom

3.1.1 The front and rear bumper had no sign of impact with any other vehicle, and there
was no impact on the sides of the vehicle. There was no evidence of collision before
the roll over. The tank had exploded.
3.1.2
Vehicle Width 2.5m
Tank Width 2.61m
Vehicle Length 17.5m
Configuration Gx4b. 4-Axle Articulated 14w
Vehicle Height 4.2m (est.) Tank Capacity 50KL
3.1.3 The vehicle was higher than specified OGRA RT regulations of 4m and the tanker was
wider than the maximum value of 2.5m specified by OGRA RT regulations.
3.1

This was a single vehicle collision and no other vehicle was involved. The vehicle was
higher and wider than legal dimensions which made the vehicle relatively unstable
and prone to rollovers in emergency maneuvers.
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3.2 Axles and Driveshaft
3.2.1 The front axles and suspension
system of the oil tanker were
fully functional. The front axles
and suspension system did not
contribute to the accident.
3.2.2 The steering mechanism and the
engine drive were also fully
functional.

Fig 3.5. Front axle

3.2.3 Tip of the driving shaft was intact and showed no
scratches of being dragged along the road. No
evidence indicated that the shaft dislodged while
the tanker was on the road upright.

3.2
Fig 3.6. Drive shaft

A broken axle or shaft was not the cause of the
accident.

3.3

Internal Cabin

3.3.1

The cabin mainly remained stable
during impact. The bunk bed and
seat design were found according to
OGRA RT standards. Survival space
was maintained. It is unlikely that
the driver was injured during the
rollover.

3.3.2 There was no evidence of a DCP
type 1 kg fire extinguisher present
inside the cabin as required by
OGRA RT Standards, Pakistan
Petroleum Rule and Explosive Act
Pakistan.
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Fig 3.7. Interior cabin

Automotive Design and Crashworthiness Research, Pakistan.

Ministry of Communications.
Engineering & Wreckage Analysis Report. Ahmedpur Sharqia Oil tanker tragedy on 25/06/17

3.4

Tires

Fig 3.8. Prime mover rear left and rear right

Fig 3.9. Prime mover front left and front right

3.4.1 All left side tires of the vehicle (which were on the
ground side after the vehicle overturned) were still
intact. No sign of any global tire burst was noticed.
3.4.2 The right drive axle tire was intact; the left drive
axle tire showed fire damage but the radial flux
was undisturbed, showing no sign of any global
failure. It is unlikely that the tire burst before the
accident.
3.4.3 The drive axle tires had an average tread depth of
14mm and were relatively new. The possibility of a
tire burst causing the vehicle to lose control is
highly unlikely with such tires.

Fig 3.10. Trailer rear axles

3.4.4 In a 14 wheeled vehicle, a single tire burst (unless it is a steer axle tire at high speed)
it is unlikely to cause a loss of control at 35kmph.
3.4 Tire failure / Tire burst was not a cause of the accident.

3.5

Fire Extinguisher
3.5.1

Fig 3.11. Fire extinguisher bay
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No fire extinguisher on either side of the vehicle
was present. OGRA RT standards, Pakistan
Petroleum Rules and Explosive Act require a 9KG
DCP type fire extinguisher to be present on the
each side of the vehicle. Had a fire extinguisher
been present and used before the fire to spray a
protective foam on the spillage, it might have
been an effective measure to prevent the fire; and
also for keeping people away from the spillage.
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3.6

Manhole Covers

Fig 3.12. Manhole A

3.6.1

Fig 3.13. Manhole B

Fig 3.14. Manhole C

Fig 3.15. Manhole D

None of the manhole covers leaked. Manhole C was torn
during the explosion, NOT before it.

3.6.2 There were four manhole covers, 20 inch diameter. The
latch mechanism was of flanged bolt type with no key
lockable mechanism on the covers.
3.6.3

None of the manhole covers had an 8 inch diameter
recovery cap. Even if a recovery vehicle had arrived,
recovering fuel from this tank would not have been easily
possible because the 20 inch manhole cannot be opened
without spilling the fuel.

Fig 3.16. Manhole D

3.6.4 None of the manhole covers had fire engulfment release valves. The fire engulfment
release valves are designed to release pressure buildup inside if the vehicle catches
fire from the outside and prevent the tank from exploding (much like the safety
valve on a domestic pressure cooker).

Example:
The manhole cover as
required by ORGA and ADR
must have a recovery cap (8
inch) and a fire engulfment
release valve.
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3.7

Coaming Structure

Fig 3.17. Coaming design
on tanker

3.8

3.7.1 Coamings are fitted to the tank
top to provide protections to
top to tank top fittings in the
event of rollover. The coaming
structure on the tanker was
inadequately designed.

Example

Coaming structure

Tank Internal Construction

3.8.1 The total capacity of the tank was 50KL. It had two compartments of 25KL each.
There were a total of 6 baffle plates (three in each tank) making each baffle zone of
6,250L. This is well within the OGRA standards and ADR standards of 7,500 L.

Fig 3.18. Baffle plates wrapped inside the tank

Fig 3.19. Baffle plates wrapped inside the tank

3.8.2 The design of the baffle was not up to OGRA regulations. The baffles of the tank were
such that complete drainage of the tanker was not possible while the tanker was
overturned. A half full/half empty tank is dangerous. Even a recovery vehicle could
not recover the fuel from the tanker.

Existing Baffle Design

ORGA RT Standard Baffle Design

Does not ease side vortices effectively,
preventing surge but not reducing slosh. Does
not allow full drainage of the tank in overturned
condition. Recovery is not easily possible. Tank
has to be drilled.

Eases side vortices causing flow turbulence and
thus reducing side slosh, allows full drainage of
the tank when overturned. Recovery is possible
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Fig 3.20. Partition plate lying behind the tanker.

Fig 3.21. The ill designed angle-Iron
reinforcements which were used inside the tank.
Lack of fire engulfment release valves
contributed to the tank explosion.

Nonstandard baffle plates caused slosh and
prevented the complete drainage of the tank
while overturned.

Badly designed angle iron reinforcements
punctured the tank on rollover. The tank
otherwise remained intact.

3.8.3 The baffle plates were not flanged, Instead, wrongly designed angle iron
reinforcements were used. One of these internal angle iron reinforcements
punctured the tank on rollover, becoming the main source of product leakage.
3.8.4

A puncture in the midsection was visible near the partition crease line. The creaseline itself was bent indicating that the puncture had occurred BEFORE the partition
plate was dislodged during the blast. This was an inside-out puncture indicating that
a sharp angle iron had punctured through. A second weld mark was also visible
showing the presence of angle iron reinforcement and heat affected zone.
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Fig 3.22. The only puncture on the tank which caused the leakage, the tank itself remained intact.
The internal angle iron reinforcement
that caused the puncture.

Location of the puncture caused by
the angle iron reinforcement.

3.8.5 All baffle plates were torn towards the rear. This indicates that the explosion
occurred in the first sub compartment. The leakage was in the third sub
compartment of the front chamber. The explosion occurred not because of the
flame travelling inside but due to overpressure buildup in the front chamber.

Fig 3.24. Baffle 1 weld tear

Fig 3.25. Baffle 2 weld tear

Fig 3.26. Baffle 3 weld tear

Fig 3.27. Baffle 4 weld tear

Fig 3.28. Baffle 5 weld tear

Fig 3.29. Baffle 6 weld tear
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3.8.6 The thickness of the tank walls were 4mm. As per current
OGRA regulations but less than current ADR regulations
of 5mm.
3.8.7 No major signs of corrosions were detected on the tank.

Fig. 3.30. Tank thickness.

Example:

A comparable 48KL oil tanker had a very similar rollover accident on 7th July 2017 near
Sahiwal. (two weeks after the ill fated Ahmedpur Sharqia tragedy) However, since the tank
and baffle construction were according to ORGA standards. No fuel leakage occurred and the
vehcle was straightened. In the leftmost picture an adequate coaming structure fire
engulfment valves and recovery caps are also visible.
Surge Baffle Plates

Ignition point

Partition Plate

Leakage point
Surge Baffle Plates

3.8.8 The tank explosion pattern was of a typical hoop stress failure. This type of failure
occurs with an overpressure buildup. It is likely that the explosion occurred
sometime after the fire due to internal overheating.
Example:

Fig. 3.31. The exploded tanker
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Hoop stress failure in pressure vessels due
to excessive internal pressure
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Example:

In 1999, A mob set ablaze an oil tanker
carrying 25KL of petrol on the outskirts
of Karachi. This tanker was one of the
first tankers manufactured complying
with ADR standards and was fitted with
fire engulfment release valves.
Owing to compliance with standards.
The petrol inside the tank did not catch
fire despite the tanker being
completely burned, averting a major
disaster.

3.9

Tank Mounting

Fig. 3.32. Tank Mounting

3.9.1 The tank was U bolt mounted; which partly broke off during rollover, U bolt mounting
makes the tank unstable, slightly higher, and prone to ruptures during accidents.
OGRA RT standards require all tankers to be fishplate or integrated chassis.
Example:
Chassis welded to tank. This reinforces tank, lowers it and restricts longitudinal movement.
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Location and Highway Analysis:

(Input from Highway Safety Expert, Aizaz Ahmed, NHA)

Fig. 4.1. Accident location

4.1

Highway Design

4.1.1 N-5 at this section is a divided 4 lane highway with center median width of one
meter. This section of N-5 can be classified as major rural arterial with farm land on
both sides of the road.
4.1.2 The lane width is 3.65m with outer shoulder width (left side) of 2.5m and an inner
shoulder of 0.6m.

Fig.4.2. The road
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4.1.3 Left shoulder is not full depth pavement and its surface is uneven compared to
North bound travel lanes. The road in this area is carried over on earth embankment
and height of earth embankment is about 1.5 meters.
4.1.4 Road alignment in this area has no vertical curve (level roadway) and is almost
tangent with clear sight distance.
4.2

Highway Condition

4.2.1 South bound of N-5 has recently been rehabilitated and has better ride quality.
North bound carriageway was constructed 10 year back and is under routine
maintenance.
4.2.2 There were no signs of metallic
grooves on the road which
could indicate that the shaft of
the vehicle broke and led to
the accident.
4.2.3 There were no sign of skid
marks on the road.
4.2.4 The road design had no role to
play in the accident.
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Fig. 4.3. Older grooves on the road
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5

Supplementary Evidence and Digital Forensics

There were several videos of the accident circulating upon WhatsApp, Facebook and Youtube.
Since all three strip the file of EXIF data, the original source and time cannot be traced, however
a few were considered genuine and unaltered; only one genuine pre-crash video was found.

5.1

The Pre-Fire Oil Collection Video.

Fig. 5.1. The pre-fire oil collection video

5.1.1 This video is genuinely of the tanker TLJ-352 near Ahmedpur Sharqia.
5.1.2 The front steering wheel of the tanker is turned sharply towards the right; this
indicates that the driver was inside the cabin and trying emergency maneuvers to
control the tanker. The road itself was straight and there was no U turn. The only
reason he could be steering in such a manner would be to recover a vehicle which
had off tracked.
5.1.3 The leakage point of the tanker is not visible; it appeared to be below the tanker.
5.1.4 There is a spillage in the front of the tank under the prime mover cab, however, this
was not petrol. This is rather water from the engine.
5.1.5 The time of the video is uncertain, however since the sunrise time was 5:17am on
25th June 2017 and the sun appears about 15 degrees above the horizon in the third
picture, it is estimated that the video was shot at approximately 5:50am.
5.1.6 No NH&MP personnel are visible in the video.
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5.2

The Falsely Attributed Cigarette Video

Fig. 5.2. The falsely attributed cigarette video

5.2.1 A second pre fire video has been widely circulated on social media in which a
cigarette is thrown at the end and is cited as the source of the fire. This video shows
a train track in the background which was not present in Ahmedpur Sharqia. The
terrain is different; it is not a ploughed field with plantation. The vehicle is not an oil
tanker and the product collected is not a petroleum product, rather is noninflammable linseed or mustard oil: This video does not belong to the incident.

5.3

The Fire Video

Fig. 5.3. The fire video

5.3.1

This video was obtained from source. A local eyewitness made this video who
reported that he made the video 1 minute after the tanker caught fire. This video
had EXIF data intact; the time embedded in this video was 6:20 am.

5.3.2 The video clearly show the tanker on fire but not exploded.
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5.3.3 A horde of people are seen gathering around the fire in an attempt to rescue. Some
of these people died in the subsequent tanker explosion.

6 Critical misconceptions about the accident
6.1.1

The shaft broke
This was reported driver statement in the NH&MP Inquiry, however, upon closer
inspection of the driveshaft, no sign of shaft scraping with the road were observed.
The road also had no groove of a shaft being dragged.

6.1.2

Tire burst caused the accident
In a 14 wheeled vehicle with four tires per axle, it is unlikely that a single tire burst
can cause a rollover. The only critical tires are the front steer axle tires. None of the
tires showed any sign of a global tire failure. Even if the tires are burnt, the position
of the steel radial flux still shows signs of a global failure prior to burning, which
wasn’t the case. Tire failure was not a cause of the accident. It wasn’t even part of
the driver statement.
Since tire and shaft failure was not the case. And at the time of the accident at
5:07am the traffic density is low so overtaking from the left shoulder can be ruled
out. The driver lied about shaft breakage in the police inquiry report, falling asleep
is the only possibility.

6.1.3

The tanker was already damaged before the accident, the driver moved the tanker
to a safe field before overturning it
There was no leakage or damage noticed on the tanker to suggest that possibility.
The tanker front wheels was turned sharply to the right, indicating the driver was
inside the vehicle as it overturned, and had not ejected previously.

6.1.4

A hammer or Axe was used by someone in the crowd to open the tank
No sign of any hammer or axe usage was noticed in the wreckage. Since the leakage
was at a point which was under the tank when it overturned, it is unlikely that a
hammer could be used. An attempt to open the manhole D was made however, but
it was with a spanner and much before the fire.
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7
List of violations on OGRA RT standards 2009 which were directly
a contributing factor to sequence of events in the tragedy:
The subject tanker had countless violations of the OGRA RT standards of 2009, which are too
numerous to list in this report. In this section only those violations have been listed which have
had a direct or indirect effect on the sequence of events that cumulated in the tragedy.

7.1.1 Chap 3, Section 7, Clause 1: The vehicle will comply with all vehicle legislation and
regulations applicable in Pakistan, including the National Highway Authorities Axle
Load Limit.
The prescribed load limit for 4-axle vehicles is 39.5 tons under NHAs load regime.
The subject vehicle was carrying 50KL of petrol. The weight of the product was 38
tons. The trailer and prime-mover weight was approximately 6 ton and 12 tons
respectively making a cumulative total of 56 tons.
Effect: Vehicles modified to operate overloaded add additional leaf springs to stiffen
axle suspension. This makes the vehicle higher, bouncier and more prone to trailer
swings and eventual rollovers.
7.1.2

Chap 3, Section 8, Clause 2: The vehicle will have a maximum allowable width of
2.5m.
The width of the subject vehicle chassis was measured to be 2.5m, However the tank
was much wider at 2.59m.
Effect: A wider tank on a narrow chassis made the vehicle more unstable and prone
to rollovers.

7.1.3 Chap 3, Section 8, Clause 3: The vehicle will have a maximum allowable height of
4.0m.
The height of the subject vehicle was measured to be between 4.1 to 4.2 meters
laden.
Effect: A higher C.G made the vehicle more unstable and prone to rollovers.
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7.1.4 Chap 3, Section 14, Clause 1: Vehicle roll stiffness shall be such that at a lateral
acceleration of 0.25g, the vehicle roll will be less than or equal to 50mm. Product
sideways slop may be ignored for calculations purposes. In the case of an articulated
or drawbar outfit, all parts of the vehicle will meet the above criteria.
The roll stiffness could not be measured after the incident; however, with only two
rear axles and an increased number of leaf springs, it is extremely likely that the
vehicle was failing on this criterion.
Effect: The vehicle was more unstable and prone to rollovers.
7.1.5 Chap 4, Section 22, Clause 3: The overall width of the tank must not exceed the
width of the rear axle measured over the tire sidewalls.
The width of the subject vehicle tank was 2.59m, much wider tank the axle sidewall
width of 2.49m.
Effect: A wider tank on a narrow axle made the vehicle more unstable and prone to
rollovers.
7.1.6 Chap 4, Section 24, Clause 4: The tank mountings may either be bracket or fishplate.
U bolt mounting is not acceptable.
The subject vehicle mountings were U-bolt types.
Effect: This made the tank higher, prone to rollover and made it weaker and prone to
rupture after rollover.
7.1.7 Chap 4, Section 24, Clause 11: Baffles are to be provided with cutouts at 6 and 12 o
clock position of 300mm diameter, and at 3 and 9 o clock of 150mm diameter, to
allow complete drainage of the tank/compartment in any situation, including
overturned. Each baffle is also to be provided with a center hole of 500mm diameter
in order to permit access from chamber to chamber within the tank. Reinforcements
can be provided if required.
The subject vehicle baffles had cutouts at the middle, 12 and 6 O’ clock only.
Effect: This made the tank unable to drain fully, leaving the front tank in a very
dangerous half full, half empty situation, (it exploded like a bomb) Even if the
recovery vehicle had arrived, no recovery would have been possible.
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7.1.8 Chap 4, Section 24, Clause 12: Baffles and partitions to be flanged with at least
20mm flat portions of the flange, welding between the tank and the flange to be on
the flange end only.
The subject vehicle baffles were not flanged.
Effect: This made the tank prone to rupture upon hitting the ground. Had the flanges
been proper, no leakage would have occurred.
7.1.9 Chap 4, Section 24, Clause 14: Coaming / Valences are to be fitted to the tank top
to provide protection to the tank top fittings in the event of a rollover. They are to
be made of flanged profiles in 2mm thick steel sheets, and will at-least be 50mm
above the highest fitting.
The subject vehicle coamings were lower than the tank top fittings.
Effect: Inadequate coaming structure offered inadequate stiffness to the tank shell
on rollover, this resulted in the tank bending and puncturing more than usual and
thereby puncturing.
7.1.10 Chap 4, Section 26, Clause 4: A fire engulfment relief valve is to be included in the
manhole. Opening pressure set to 210 mbar. At least one manhole incorporating a
fire engulfment valve shall be fitted to each compartment, not exceeding 16KL
capacity.
The subject vehicle had no such valves.
Effect: The vehicle might NOT have exploded after the fire if the valves were present.
7.1.11 Chap 4, Section 34, Clause 2: One fire extinguisher Min capacity 9KG DCP type ABC
in working condition shall be mounted on each side of the tanker. Access and
operation of the extinguisher shall be unimpeded.
The subject vehicle had no fire extinguisher present.
Effect: The fire extinguisher could have been used before the fire to spray a
protective foam on the spillage, although 9kg fire extinguishers are grossly
inadequate for a fire this magnitude. It might have been an effective measure to
prevent the fire; and also for keeping people away from the spillage.
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8
List of violations according to Motor Vehicle Rules 1969 which
were directly a contributing factor to sequence of events in the tragedy:
According to the motor Vehicle Rules of 1969, which are enforced through Motor Vehicle
Examiners office, the subject tanker had the following violations which are a contributory factor
to sequence of events in the tragedy.

8.1.1 Chapter 4 Clause 117 Log books and complaint books to be maintained by the
drivers of certain transport vehicles.
The subject oil tanker driver did not have the log book.

Effect: Since log books weren’t maintained and inspected, driver work shifts and
maximum driving hours cannot be inspected or enforced. The driver in this case was
fatigued and overworked and dozing behind the wheel was the primary cause of the
accident.

8.1.2 Chapter 6 Clause 167. The overall width (measured at right angle to the axis of the
motor vehicle between perpendicular planes enclosing the extreme points) of every
motor vehicle in case of transport vehicles must not be greater than 8 feet
(2.4384m).
The subject oil tanker had an axle width of 2.5m and a tank width of 2.59m.
Effect: A wider tank on a narrow axle made the vehicle more unstable and prone to
rollovers.
8.1.3 Chapter 6 Clause 168 Section 1(C) Overall length of an articulated vehicle having
more than two axles shall not exceed thirty three feet (10m).
The subject oil tanker had 17.5m overall length.
Effect: Articulated longer vehicles are more likely to spin out and lose control in tail
swing mode. (this law is in conflict with OGRA RT Standards, Pakistan Vehicle and
Dimensional Rules 2017).
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8.1.4

Chapter 6 Clause 170 Section 1: Overhang of a tractor or locomotive shall not
exceed six feet (1.82m).
The subject oil tanker had a rear overhang of approximately 3m.

Effect: Articulated longer vehicles with overhang are more likely to spin out and lose
control in tail swing mode.

8.1.5 Chapter 6 Clause 203: Any public service vehicle to be equipped with a fire
extinguisher of a type specified by the said authority.
The subject oil tanker had no fire extinguisher.
Effect: The fire extinguisher could have been used before the fire to spray a
protective foam on the spill, although 9kg fire extinguishers are grossly inadequate
for a fire this magnitude. It might have been an effective measure to prevent the fire;
and also for keeping people away from the spill.
8.1.6 Chapter 7 Clause 216: Limitation on the use of heavy transport vehicle that weight
carried on any axle of the vehicle or trailer should not exceeds six tons.
The subject oil tanker was carrying 14 tons per axle. (this law is in conflict with NHA
axle load limits).
Effect: To carry additional load, higher tire pressure is used and the additional leaf
springs are added to the suspension. This makes the vehicle higher and more bouncy,
thus making it more prone to rollovers.

8.1.7 Chapter 7 Clause 237 and 239: Attendants every public service vehicle shall carry
not less than one attendant to assist the driver in the driving and managing the
locomotive /trailers.

The subject oil tanker did not have any attendant at the time of the accident.
Effect: Had the driver not been alone, he might have been alerted by the attendant/
co-driver when he fell into micro sleep.
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9
List of violations according to Petroleum rules 1937 which were
directly a contributing factor to sequence of events in the tragedy:
9.1.1 Chapter 3 part 1 clause 24: Prevention of accidents: All due precautions shall be
taken at all times to prevent accident by fire or explosion.

The measures taken by the transporter and the OMC were inadequate.
Effect: The tank leakage and fire, which occurred more than an hour after the
accident could have been prevented.

9.1.2 Chapter 3 part 1 clause 25: Prevention of escape of Petroleum: All due precautions
shall be taken at all times to prevent any escape of petroleum during transport.

No measure to prevent the leakage was taken.
Effect: The tank leakage and fire, which occurred more than an hour after the
accident, could have been prevented.

9.1.3 Chapter 3 part 4: Transport on land vehicles clause 65: Means of extinguishing fire
to be carried: An adequate supply of dry sand or other efficient means of
extinguishing fire shall be carried.

The subject oil tanker had no fire extinguisher.
Effect: The fire extinguisher could have been used before the fire to spray a
protective foam on the spill, although 9kg fire extinguishers are grossly inadequate
for a fire this magnitude. It might have been an effective measure to prevent the fire;
and also for keeping people away from the spill.
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10
List of violations according to Explosive Act 1884 which were
directly a contributing factor to sequence of events in the tragedy:
10.1.1 Para 8 Clause 1: If any accident /explosion occur attended by the loss of human life
or serious injury to the person or property, the master of the vessel/oil tanker is
responsible to give notice to the Secretary of Government, Home Dept. and to the
officer In charge of nearest Police Station.

The OMC and the transporter failed to give notice to the district police of the
accident. Neither was any recovery vehicle called or any operation for recovery
initiated.
Had the District Police been informed, the area could have been cordoned off.
NH&MP is an officer based police organization and crowd management is not their
mandate.
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11

Why OGRA RT standards of 2009 must be revised?

OGRA RT standards on the construction of the vehicle were passed in 2009. These standards
were roughly based on international ADR standards. ADR has since then improved and updated
their standards multiple times, the industry was given a grace period of 5 years to implement
these laws on their fleets. Only a handful of branded manufacturers have developed their
vehicles accordingly. As yet, the industry is still struggling to cope up.
The following critical observations are made:
11.1.1 The set of standards are not acclimatized to Pakistan
A lot of standards within the ORGA regulations are not designed specifically for
Pakistani road and climatic conditions. These standards pose additional costs and
difficulty in implementation.
Eg: Chapter 3, Section 11, Clause 9: Vehicles shall be fitted with a cold start system
capable of giving reliable engine starts after an 8-hour soak at a temperature of
-20 oC.
Such a regulation is not needed for Pakistani climatic conditions.
Eg: Chapter 3, Section 10, Clause 1: The vehicle shall have a power to weight ratio of
at least 6 hp/ton.
With a generally imposed speed limit of 50km/h on oil tankers by OMCs, this power
to weight ratio is not needed. It will uselessly increase the fuel consumption, and
with a lack of speed enforcement on Pakistani highways, conformance to this rule
will make over speeding a bigger problem to handle.
11.1.2 Some of these standards are impossible/extremely difficult to inspect.
Any standard is only as good as its enforcement. Any rule which cannot be checked
and inspected easily makes compliance an issue.
Eg: Chapter 3, Section 11, Clause 9: (mentioned above in 11.1.1)
Testing this law needs a really big freezer capable of holding an oil tanker at -20
degrees.
Eg: Chapter 3, Section 14, Clause 1: Vehicle roll stiffness shall be such that at a
lateral acceleration of 0.25g, the vehicle roll will be less than or equal to 50mm.
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Product sideways slop may be ignored for calculation purposes. In the case of an
articulated or drawbar outfit, all parts of the vehicle will meet the above criteria.
This is nearly impossible to inspect, it requires a platform big enough to hold a 22
wheeler truck and accelerate it sideways at 2.5m/s2. This law should be modified
and use incline-plane methodology instead.
11.1.3 There are multiple errors and omissions in the standards,
Eq: Chapter 3, Section 8, Clause 2: The vehicle will have a maximum width of 2.5
meters (6.5 feet), excluding tire bulge and wing mirrors.
6.5 feet is equal to 1.98 meters.
Eq: Chapter 3, Section 8, Clause 3 (vii): In the case of the drawbar vehicle, the
completed vehicle must be compatible with the drawbar tractor unit. In particular in
the areas of:
Eq: Chapter 3, Section 8, Clause 4 Drawbar vehicle to trailer swing clearance. A
clearance of 50 mm must be maintained in the worst condition of corner-to-corner
positioning and ±7o vertical articulation.
The section and subsection are vice versa.
11.1.4 They are outdated and incomplete.
Eq: Chapter 3, Section 8, Clause 4 (mentioned above in 11.1.3).
Drawbar vehicles are discouraged/banned in most countries due to safety issues
(except Australia). Pakistan has a large traffic diversity and a large density of VRUs
on highways making drawbar vehicle extremely dangerous.
Eq: Chapter 4, Section 23, Clause 2: The entire tank shell, bulkheads, baffles, dishends, saddles, cradles, etc. to be a minimum of 4mm thickness.
ADR has raised this value to 5mm; recent research has proven that 80 percent of
spillages in rollovers can be reduced by incorporating a 5mm tank wall thickness.
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12 Why Motor Vehicle Rules 1969 and Explosive Act of 1884 must be
redrafted?
The Motor Vehicle Rules of 1969 were passed under the Motor Vehicle Ordinance of 1965.
These were a rough adaptation of the first motor vehicle rules in America made by Ralph Nader
in 1966. Chapter 6 deals with the construction of vehicles.
These rules are now 48 years old. They are grossly inadequate and most of them are in conflict
with the NHSO motor vehicle dimensions 2017 and OGRA rules of 2009 as-well. There is an
urgent need to redevelop these rules in the light of the advancement of motor vehicle
technology.
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13

Engineering Recommendations:

This is a collective failure of the entire system and it shall be unfair to blame it on one single
party alone. The whole sequence of events spanned over one hour and twenty six minutes and
involved multiple errors committed by everyone. All organizations, government and private,
need to own their responsibility and play their vital role in prevention of such disasters in the
future.
From an engineering point of view the following recommendations are made:

13.1 Oil and Gas Regulatory Authority
13.1.1 The OGRA regulations should be revised at the earliest to make them compatible
with the modern ADR standards, Pakistani roads, driving conditions and laws in
neighboring countries which are part of the CPEC agreement.
13.1.2 OGRA must build a testing manual for its standards, (both in English and in Urdu)
that can be used by manufacturers and inspectors to verify compliance.
13.1.3 ORGA must direct all OMCs that 2018 onwards, all new additions to their existing
fleets must be from tanker manufacturers who are licensed under the Engineering
Development Board.
13.1.4 Driver work shift regulations and operating hours must be included as part of OGRA
regulations. This shall be ensured through installation of vehicle log systems and
digital video recording system (Currently, only tracker devices are mandated by
OGRA) operated through biometric identification of driver.

13.2 Oil Marketing Companies (through OGRA and EDB)
13.2.1 All OMCs must actively participate in the development of technical safety standards.
Since these standards have been notified in 2009, No OMC, or their representative
body has brought up any technical reservations. This should be added to the
mandate of Oil Companies Advisory Council OCAC.
13.2.2 All OMCs must actively engage and develop the engineering capabilities of their own
fleet as well as third party contractors. They must hold regular trainings/seminars
and workshops on HSE, Explosives, Fire Management, First Aid and Vehicle
Crashworthiness and submit a yearly progress report to OGRA and OCAC at the end
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of every year. Each fleet driver much undergo at least 20 hours of technical training
every year.

13.3 Engineering Development Board
13.3.1 The Engineering Development board must ensure the quality of oil tankers built.
Currently, only three manufacturers are producing under EDB license. EDB must
develop other manufacturers by the end of 2018.
13.3.2 The Engineering Development Board should develop and implement a testing
criterion for and guidelines for oil tanker manufacturers.

13.4 National Highway and Motorway Police
13.4.1 NH&MP must develop expertise in engineering and technical inspection of vehicles.
The training may include familiarity with engineering laws and their inspection
procedures. A regular course must be introduced in the training of all officers.
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