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Foreword

This Malaysian Standard was developed by the Technical Committee on Specific Aspects for
Light and Heavy Commercial Vehicle, Busses and Trailers (NSC 12/ TC 9) under the authority
of the National Standards Committee on Transport (NSC 12).

Compliance with a Malaysian Standard does not of itself confer immunity from legal obligations.
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Introduction

Truck tankers are used to transport liquid, gas and powdery or granular products in large
volumes. Designs and internal structure of the tank may varies depending on the type of load
that are carried. The tank also may be designed to be pressurised or non-pressurised and
insulated or non-insulated.

A truck tanker is designed to a single compartment or multiple compartments. The
distinguishing factors of a truck tanker include the shape of the tank, the type of load that a
truck tanker carries and the size of the tank. Other distinguishing factors include refrigeration
capability, pressurisation capability, and chemical compatibility.

Generally, the truck tankers are designed to follow the country’s rules and regulations and/or
good engineering practices. Additionally, the environmental conditions of Malaysia should also
be considered in truck tanker design.

At present, there is no common standard for the truck tanker body design and construction in
Malaysia. This standard will provide guidelines for manufacturers to design and construct a
well-engineered truck tanker, minimising the cost of construction, ensuring safety and liability
caused by trials and errors. The owners of the truck tanker bodies are assured of a well-
engineered and well-constructed vehicle, reducing the cost of unwarranted repairs,
replacements and downtimes. The regulatory agency is also assured that the construction
design follows an established standard.

iv © DEPARTMENT OF STANDARDS MALAYSIA 2024 - All rights reserved
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Goods vehicles — Construction of truck tanker body - Requirements

1 Scope

This Malaysian Standard specifies requirements for the construction of truck tanker body for
transporting solid (powdery or granular) and liquid products. This standard is applicable to
vehicles category N and O as classified in accordance with MS 1822. This document does not
apply to truck tankers that carrying dangerous goods.

This standard is not intended to be prescriptive in nature; it provides reasonable and practicable

guidance in construction of truck tanker body including mounting and safety features
requirements.

2 Normative references
The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies.

For undated references, the latest edition of the referenced document (including any
amendments) applies.

MS 1822, Classification and definition of power-driven vehicles and trailers
MS 828, Road vehicles — Rear and side marking — Specification (Second revision)

ISO 898-2, Fasteners — Mechanical properties of fasteners made of carbon steel and alloy
steel — Part 2: Nuts with specified property classes

UN Regulation No 55 Uniform provisions concerning the approval of mechanical coupling
components of combinations of vehicles

UN Regulation No 58 Uniform provisions concerning the approval of: Rear underrun protective
devices (RUPDs), Vehicles with regard to the installation of an RUPD of an approved type, and
Vehicles with regard to their rear underrun protection (RUP)

UN Regulation No 73 Uniform provisions concerning the approval of: Vehicles with regard to
their lateral protection devices (LPD), Lateral protection devices (LPD), and Vehicles with
regard to the installation of LPD of an approved type according to Part Il of this Regulation

UN Regulation No 93 Uniform provisions concerning the approval of: Front underrun protective
devices (FUPDs), Vehicles with regard to the installation of an FUPD of an approved type, and
Vehicles with regard to their front underrun protection (FUP)

Motor Vehicles (Construction and Use) Rules 1959

Motor Vehicles (Construction and Use) (Dangerous Goods Vehicle) Rules 2015

Weight Restrictions Order (Federal Roads) Order 1989

© DEPARTMENT OF STANDARDS MALAYSIA 2024 - All rights reserved 1
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Factories and Machinery Act 1967 (Act 139)

ASME Boiler and Pressure Vessel Code, Section VIII Division 1

3 Terms and definitions
For the purposes of this standard, the following terms and definitions apply.

3.1

dangerous goods

materials as listed in Motor Vehicles (Construction and Use) (Dangerous Goods Vehicle) Rules
2015

3.2

intersecting weld

weld that run through each other, overlap, touch, or have a gap between their toes of less than
1/4 inch

3.3

k factor

material's thermal conductivity or ability to conduct heat. Usually, insulation materials have a K
Factor of less than one (1). The lower the K factor, the better the insulation

4 General requirements
41 Statutory requirement

411 The truck tanker manufacturer shall comply with the current rules and regulations of
the relevant authorities.

41.2 In Malaysia, all truck tanker designs, constructions and weights shall be in accordance
with Motor Vehicles (Construction and Use) Rules 1959 and Weight Restrictions Order (Federal
Roads) Order 1989. For pressurised tanker, it shall be in accordance with Factories and
Machinery Act 1967 (Act 139).

4.2 Design guideline/consideration

4.21 In designing and constructing of truck tanker body, the parameters below need to be
addressed:

a) type of load;

b)  tank shell and shape;

c) tank openings;

d) material compatibility;

e) static load and dynamic effects;

f) stability and position of centre of gravity;

2 © DEPARTMENT OF STANDARDS MALAYSIA 2024 - All rights reserved
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9) strength of body structure and sub-frame;

h) insulation and non-insulation; and
i) tank fittings/accessories.

4.2.2 Improper design and construction of the truck tanker will weaken the body, overload
the axles and shorten the lifespan of the overall vehicle. It may lead to road crashes.

4.2.3 Thedesign shall be endorsed by the professional engineer registered with the relevant

authority/ies. The design shall take into consideration loads during loading, off-loading, and
transportation loads. It also includes loads from thermal effects, vibration and torsion.

5 Construction of the truck tanker body

5.1  Type of truck tanker body

Truck tankers are designed and constructed for carrying different non-ADR loads such as solid
(powder or granule), liquid and semi-liquid (slurry).

Examples of different types of truck tanker for the carriage of non-ADR loads (refer Figure 1).
5.2 Design parameter

Chassis selection may consider the followings:

a) permissible laden weight;

b) axle load distribution;

C) axle spread;

d) choice of wheel base;

e) front overhang and rear overhang;

f) type of suspension;

9) type of cab;

h) horsepower requirements (generally 6 horsepower to haul 1 Tonne)

i) type of chassis for tanker (i.e. rigid chassis, semi-trailer, truck trailer and B-Double); and

i) type of axle (i.e. rigid, liftable and steerable).

© DEPARTMENT OF STANDARDS MALAYSIA 2024 - All rights reserved 3
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a) Agriculture and plantation product (i.e. articulated tanker - palm oil)

s e s s o s iy
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b) Mineral and construction product (i.e. articulated tanker - cement and fly ash)

c) Food and feed product (i.e. articulated tanker - flour)

Figure 1. Example of different types of truck tanker
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e) Miscellaneous and non-dangerous product (i.e. rigid tanker - water)

Figure 1. Example of different types of truck tanker (continued)

5.3 Tank design

5.3.1 General

5.3.1.1 Each tank shall be manufactured by a vehicle body builder authorised by the Road
Transport Department. For any pressurised tank more than 1 atm pressure, approval for the

design of the tank has to be obtained in advance from the Department of Occupational Safety
and Health (DOSH) before it is fabricated, installed or used.
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5.3.1.2 The tank shall not be designed with additional or fabricated auxiliary tanks unless it
is used for specified purposes as per the design (i.e. water tank). Fabricated tanks inside tanker
compartment shall also not be allowed.

5.3.2 Weight and size requirements

5.3.2.1 The truck tanker or trailer tanker shall comply with the dimension and weight
distribution specified in Motor Vehicle (Construction and Use) Rules 1959 and the Weight
Restrictions Order (Federal Roads) Order 1989 respectively.

5.3.2.2 Parts, other fittings and equipment shall not project beyond the overall width of the
truck tanker or trailer tanker.

5.3.2.3 The rear underrun bumper shall cover the whole width of the truck tanker and the
design shall be in accordance with UN Regulation No. 58. For lateral protection, the design
shall be in accordance with UN Regulation No. 73.

5.3.3  Tank shape (profile)

Tank cross sections can be circular and/or elliptical shape including combinations of thereof
(e.g. maximum section, quasi elliptical). Tank profile width shall be a maximum of 2 500 mm
inclusive of outer cladding for insulated tanks.

5.34 Tank ends

Tank ends shall be dished or rolled. The tank ends shall be a minimum of 4 mm thick for mild
steel and to an equivalent thickness in the case of other materials taking into consideration of
material thinning during forming process and allowance for progressive decrease due to contact
with the substance being carried.

5.3.5 Tank shell

Tank shell shall be a minimum of 3 mm thick for mild steel and to an equivalent thickness in the
case of other materials taking into consideration of material thinning during forming process
and allowance for progressive decrease due to contact with the substance being carried.
5.3.6  Tank volume

Tank volume is the product of the internal cross-sectional area and the internal length of the
tank shell. The cross-sectional area formula for common shape such as circular and elliptical

shall follow the established formula. For complex shape, the use of computer-aided design
(CAD) to establish the cross-sectional area shall be used.

6 © DEPARTMENT OF STANDARDS MALAYSIA 2024 - All rights reserved
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Head volume from the common type shall be calculated using formulae as in Table 1:

Table 1. Calculation of head volume

Type of head Formula
Hemispherical head I ps
12
Torispherical head I ps
32
Semi Eliptical Dished I p3

© DEPARTMENT OF STANDARDS MALAYSIA 2024 - All rights reserved
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For examples of head construction, refer to Table 2:

Table 2. Example of head construction

Name and Sectional

Services data & nominal
notation and dimensions

Hemispherical Head

This type is theoretically the
best one as the head of
pressure vessels

R=05D

Standard Flanged and dish
Head (5D)

TN

|_-_._._..-- W

This type is generally used for
low pressure vessles

R=D
r=0.1D
h=0.194D

— 2:15. E. Head
Approximate Eliptical Dished
Head (AD)

This type is the most popular
for pressure vessels.

R=0.9045D
r=0.1727 D
h=1/4D
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MS 2755:2024

5.3.7 Tank ullage

Tank ullage is important to allow effects of product expansion and compression. Acceptable
ullage (unfilled space in the tank) shall be in the range of 3 % - 7 % taking into consideration
thermal expansion of the product being carried.

5.4 Material and material thickness

5.4.1 The tank shell can be made from mild steel (MS) or stainless steel (SS) or aluminium
alloy (AL). Materials used for tanks shall be compatible with the product being carried with
additional shell thickness to allow any abrasion or corrosion. The manufacturer shall clearly
define physical properties and chemical reaction of the material used.

5.4.2 Fusion welding process shall be used for the tank shell that is constructed using mild
steel or stainless steel or aluminium alloys.

5.4.3  The minimum thickness for the tank and heads (or baffles and bulkheads when it is
used as tank reinforcement) expressed in millimetres (mm) shall not be less than specified in
Table 3 below:

Table 3. Minimum thickness for tank shell, baffles and tank heads

Material AL SS MS
Thickness (Shell and baffles) 4.0 3.0 3.0
Thickness (End Heads) 4.5 4.0 4.0

5.4.4 The tank shall be circumferentially reinforced with internal rings or baffles. The
maximum un-reinforced section of the tank shall not exceed 1 750 mm (See 5.13).

5.4.5 The tank or a part thereof shall be protected from thinning due to corrosion or
mechanical abrasion by providing the tank or part of the tank with a suitable increase in
thickness of material, a lining or some other suitable method of protection.

5.4.5.1 The tank manufactured from mild steel material shall be coated with Epoxy coating
compatible and suitable for use with the product transported in the tank. Tank manufacturer
shall cross check the selected coating product to be used for its compatibility providing the
service conditions with the coating manufacturer.

5.4.5.2 If required, lining material shall have properties that is nonporous, homogeneous
material that is not less elastic than the parent metal and substantially compatible with the
product transported in the tank. The lining material shall be bonded or attached by other
appropriate means to the tank wall and shall be imperforate when applied. Any joint or seam in
the lining shall be made by fusing the materials together, or by other satisfactory means.

5.4.6 For insulated tanker, the tank shall be insulated with high grade fibre-glass with a heat
transmission “k” factor of at least 0.054 Watts per meter at 100 °C mean temperature.

5.5  Structural integrity
5.5.1 The tank shall be either an integral part of the chassis or securely attached to it.

Adequately designed reinforcement pads shall be provided at tank attachment locations.

© DEPARTMENT OF STANDARDS MALAYSIA 2024 - All rights reserved 9
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5.5.2 Mounting structures for the tank shall be designed to withstand maximum operating
loads, loads imposed by horizontal and vertical acceleration, retardation encountered in normal
road transportation and to limit movement of the tank in relation to the chassis.

5.5.3 Adequately designed lifting lugs shall be provided at suitable location of the tank to
facilitate lifting of the tank in an empty condition by an overhead crane in the event of a rollover
situation.

5.5.4  When a ring stiffener is used as a circumferential reinforcing member, the size and
spacing of the chosen stiffening ring can be checked from design software such as PV Elite or
COMPRESS or manually calculated using established procedures from clause UG 29 of ASME
Boiler and Pressure Vessel Code, Section VIII Division 1, latest edition and the derived external
pressure need to exceed -1 bar.

5.6  Welding requirements

5.6.1 For tank shell that made from steel, all welded joints (mild steel, aluminium and
stainless steel) between the tank shell, heads and anti-surge baffles shall be made in
accordance with the provisions of ASME Boiler and Pressure Vessel Code, Section IX. The
efficiency of any joint shall not be less than 70 % of the mechanical properties of adjacent metal
in tank.

5.6.2 For tank shell that made from aluminium, the efficiency of all welded joints (aluminum
alloy) shall not be less than 85 % of the properties of adjacent material. Aluminum alloys shall
be joined by an inert gas arc welding process using aluminum - magnesium type of filler metals
consistent with material supplier recommendations.

5.6.3 Electrodes or filler rods used in welding shall be suitable for use with the grade of
aluminium used for the construction of tank shell.

5.6.4 All welds shall be easily accessible for inspection. Welded joints shall be free of
surface imperfections and protrusions from the finished surface.

5.6.5 Intersecting weld joints shall be avoided as they are weak and susceptible to fail under
dynamic and fatigue operating conditions.

5.6.6 Non-destructive test (e.g. hydrostatic test) shall be carried out on tank.
5.6.7 The welder shall have a minimum of level 3 competencies in accordance with the

relevant National Occupational Skills Standard (NOSS) or equivalent competencies related to
the scope of the NOSS.

5.6.8  The manufacturer shall maintain a record of:

a) the welding procedures; and

b) the qualification records of the welders.

5.6.9  For pressurised tanker, the record for the test shall be showing the date and results
and the identification mark assigned to each welder. These records shall be reviewed, verified,
and certified by the manufacturer by signature or some other method of control in accordance

with the quality system and shall be accessible to the related authority.

10 © DEPARTMENT OF STANDARDS MALAYSIA 2024 - All rights reserved
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5.7  Manhole assembly

5.71 Manhole assembly shall provide secure closures of the openings. The manhole
assembly shall be structurally capable of withstanding full water test pressure without leakage
or permanent deformation that would affect its structural integrity. The manhole shall be tested
with the venting devices blocked.

5.7.2 The location of the fill manhole shall be at the top of the tanker and to contain any
liquid spillage, it shall be surrounded by a splash box or coaming and walkway of galvanized
grip strut with connecting curb side ladder.

5.7.3 Each manhole and fill cover shall be secured with fastenings that will prevent opening
of the covers as a result of vibration under normal transportation conditions or shock impact
due to a rollover accident on the roadway or shoulder where the fill cover is not struck by a
substantial obstacle.

5.7.4  All components mounted on a manhole cover that form part of the cargo retention
structure of the cargo tank wall shall withstand the same static internal fluid pressure as that
required for the manhole cover. The component manufacturer shall verify compliance using the
same test procedure and frequency of testing recommended by the manufacturer.

5.7.5 The hinged inspection cover shall be self-latching type and leak proof in the event of
tank overturn.

5.8 Tank outlets

5.8.1 If the loading/unloading outlet is accidentally damaged or sheared off during
transportation, each loading/unloading outlet shall remain securely closed and capable of
retaining cargo.

5.9 Pressure Control

5.9.1 Each cargo tank should have a self-reclosing design to prevent the tank rupture or
collapse due to pressure, significant release of cargo due to tank overturn or splashing or
surging during normal transport conditions, and may be external to the tank.

5.9.2 Pressure control equipment is not required if pressure in the tank would increase less
than 10 % as a result of heating the cargo from the lowest design operating temperature to a
temperature likely to be encountered if the tank were engulfed in a fire. When pressure control
equipment is required, it shall prevent rupture of the tank from heating, including fire
engulfment.

5.9.3  Vacuum control equipment is not required if the tank is designed to withstand an
external pressure of 100 kPa (14.5 psig) or if pressure in the tank would decrease less than 10
% as a result of the cargo cooling from the highest design operating temperature to the lowest
temperature incurred in transport. When vacuum control equipment is required, it shall prevent
collapse of the tank from a cooling-induced pressure differential.

5.9.4 If require a reclosing pressure relief device, the cargo shall not render the devices

inoperable (i.e. from clogging or fouling). If the cargo affects the proper operation of the device,
the tank shall have by-pass valve connected to the discharge pipe to release the pressure.

© DEPARTMENT OF STANDARDS MALAYSIA 2024 - All rights reserved 11
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5.9.5 The by-pass valve shall not allow the release of cargo during normal transportation
conditions (i.e., due to splashing or surging).

5.9.6 The pressure relief device manufacturer of any pressure relief device, including
valves, frangible (rupture) disks, vacuum vents and combination devices shall certify that the
device model was designed and tested in accordance with appropriate cargo tank specification.
The certificate shall contain sufficient information to describe the device and its performance.
The certificate shall be signed by a responsible official of the manufacturer who approved the
flow capacity certification.

5.9.7  Each pressure relief device shall be permanently marked with the following:
a) Manufacturer's name;

b) Model number;

C) Set pressure, in psig; and

d) Rated flow capacity, in Standard Cubic Feet per Hour (SCFH) at the rating pressure, in
psig.

5.10 Support & anchoring (mounting)

5.10.1 For the tank with a frame not integral to the truck tanker, the manufacturer shall
secure the tank by restraining devices to eliminate any motion between the tank and frame that
may abrade the tank shell due to the stopping, starting, or turning of the truck tanker.

5.10.2 The mounting arrangement for load body shall ensure adequate rigidity of body with
the chassis.

5.10.3 The mountings shall ensure adequate resistance against lateral / transverse
movement of load body in case of braking or sudden acceleration or cornering or while driving
on slopes. For body mounting type requirement, refer to clause 5.11.

5.10.4  For mountings, use shall be made of round holes and suitable bolts with the least
possible play, at least at the foremost and rearmost attachment points.

5.10.5  Suitable compressible packing (such as rubberised ballatta duck, or wood) shall be
used between the chassis and body frame. Thickness of such packing shall be selected to
ensure uniform load distribution over chassis frame even in case of minor waviness or twist in
the chassis frame / sub-frame.

5.10.6 In constructing the tank body, all practicable steps shall be taken to keep the centre
of gravity of the vehicle as low as possible.

5.10.7  The construction of the tank body shall be such as not to impair the soundness and
functioning of the wiring and braking circuits.

5.10.8  The tank body shall be constructed over a sub-frame to distribute the load evenly on
the chassis frame and also to create gap between body and tyre / chassis for wheel articulation.

5.10.9  The material used for sub-frame construction shall be mild steel, stainless steel or
aluminum alloy or any composite material with adequate strength to bear impact loads.

12 © DEPARTMENT OF STANDARDS MALAYSIA 2024 - All rights reserved
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5.10.10 The sub-frame shall be angled, curved or forked in the front as shown in Figure 2.

5.10.11 In the case of tank-vehicles, where outrigger brackets are used to fasten the tank to
the chassis of the vehicle, the vertical face of the brackets shall not be less in height than the
depth of the chassis frame to which they are attached.

5.10.12 Inthe case of tipping tanker vehicles, where there is no supplementary under-frame,
to distribute the load, the pivot brackets for rearward tipping tanker bodies shall be located as
near as possible to the rear spring brackets to minimize additional bending stresses on the
chassis frame during tipping.

5.10.13 Inthe case of bodies tipping rearwards only, guide plates shall be provided to control
the lateral movement of the body when lowered onto the chassis frame.

5.10.14 Inthe case of tipping bodies, steps shall be taken to prevent excessive noise caused
by the bodywork of the vehicle when it is unladen.

Figure 2. Example of sub-frame
5.11  Tank Mounting

5.11.1 Body mount type requirement

It is important to use the correct body mount type in relation to chassis construction and body
type. There are several types of body mounting for example flexible bodies, outrigger (see
Figure 3). When selecting mounts for tank body, seek or apply the manufacturer’s
recommendations and if these are unavailable, adhere to the following guidelines. If the method
of body mounting differs from that It is recommended that; by the vehicle or body manufacturer,
obtain suitable engineering designs from a registered professional engineer.

© DEPARTMENT OF STANDARDS MALAYSIA 2024 - All rights reserved 13
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5.11.2  Outrigger mounts

5.11.2.1 Attach outrigger mounts securely to the web of the chassis. Provide a clearance
space between the frame and the body longitudinal and cross-members. Prevent flexing of the
web by extending the bracket at least half-way down the web of the frame.

5.11.2.2 Ensure bolts joining the frame brackets to the body bracket do not carry shear
loads by using brackets designed to limit movement under acceleration and braking. Use bolts
with ISO 898-2 property clause 8.8 equivalent to SAE J429 Class 5 and appropriate grade nuts.
The use of vibration-proof fasteners of equivalent strength such as Huck bolts are an
acceptable alternative.

5.11.2.3 If using alternative fasteners, check the bolt manufacturer's specifications to
ensure that they are of equivalent strength and toughness. To facilitate body fitting, enable one
pair of mounts to have plain holes to provide fore and aft body location. The remaining mounts
may have slotted holes. Bolt mounts to the chassis at intervals of 1 000 mm.

Spring loaded
atlachrment

Figure 3. Typical body mounting outrigger brackets

5.11.2.4  Fish plate mounts

5.11.2.4.1 If space available along the side of the chassis precludes the use of outrigger
brackets, the body may be attached using fish plates (see Figure 4). Attach fish plate mounts
securely to the web of the chassis. Prevent flexing of the web by extending the bracket at least
half-way down the web of the frame.

5.11.2.4.2  Where attached using bolts, use bolts with a minimum ISO Grade 8.8 (or SAE
Class 5) and appropriate grade nuts. The use of vibration-proof fasteners of equivalent strength
such as Huck bolts are an acceptable alternative. If using alternative fasteners, check the bolt
manufacturer’s specifications to ensure that they are of equivalent strength and toughness.

14 © DEPARTMENT OF STANDARDS MALAYSIA 2024 - All rights reserved
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5.11.2.4.3 To facilitate body fitting, enable one pair of mounts to have plain holes to provide
fore and aft body location. The remaining mounts may have slotted holes. Bolt mounts to the
chassis at intervals of 1 000 mm.

5.11.24.4 Provide a clearance space between the frame and the body longitudinal and
cross-members. If necessary, place a spacer between the chassis and body.

Figure 4. Typical fish plate attachment
5.11.3 U-bolt mounting
5.11.3.1 Where U-bolts are used as the method of fixing the body to the chassis there is
no positive location. This means friction and high clamping forces are relied on to prevent
movement. Ensure the chassis manufacturer guidelines are referred to as the use of U-bolts
may not be endorsed, particularly for use in conjunction with heat treated chassis rails.
5.11.3.2 Avoid using a U-bolt to attach a body to the chassis for the following reasons:

a) U-bolts work loose over time;

b) Runner shrinkage and wear over time can occur, resulting in body movement and
damage;

c) The load is carried on the top and bottom of the flange of the chassis, rather than the
web;

d)  The body longitudinal stiffen the frame thus reducing the flexibility along part of the frame
length;

e) U-bolts holding body longitudinal are often over tightened causing:
i) buckling of the frame flange;
ii) reduced chassis strength; and

i) frame distortion.
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f)

Positioning metal spacers between top and bottom flanges prevents the flange being
buckled, causing localised:

i) loss of flexibility;
ii) stiffening; and

i)  increased stress.

5.11.3.3 If U-bolt mountings are unavoidable, ensure the following:

a)

16

Use a minimum of three U-bolts per side of the chassis with a maximum pitch spacing of
1 000 mm and a minimum U-bolt diameter of:

i) bodies up to 2 tonnes load-carrying capacity = diameter 12 mm);
ii) bodies over 2 tonnes load-carrying capacity = diameter 16 mm.
Use ISO Grade 4.6 steel U-bolts in preference to others.

Do not distort the frame, particularly the flanges.

If the vehicle does not have a box type frame, insert metal spacers between the top and
bottom flanges of the chassis to prevent distortion when U-bolts are tightened.

Do not use wooden spacers as these can shrink and drop out.

Secure spacers in place using the U-bolts as shown in Figure 5.

In the event that wooden spacers are used, protect them from direct pressure of the U-
bolts either by steel capping under the bolt or by a shaped spacer, as shown in Figure 6

below.

Locate the body on the chassis to prevent it from moving during harsh braking by using
at least four (4) outrigger mounts or fish plates.

Locate a bracket or fish plate at the front and rear of the body on both sides of the vehicle.
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Figure 5. Typical U-bolt body mounting
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Figure 6. Protection of wooden spacer

5.11.4 Semi rigid bodies mounting

5.11.4.1 Ensure vertical compliance allowances are provided in the body mountings of
vehicles where rigidity limits the ability of the frame to resist beaming and twisting. This can be
achieved by fitting resilient mountings or mountings with slotted holes and friction inserts.
Resilient mountings may comprise a steel spring or a rubber bush and are usually used in
conjunction with outrigger brackets (see Figure 7).

" Bpeng kaaded
attachment

Proprietary type moun ting

Figure 7. Typical resilient mountings

5.11.4.2 If necessary, provide brackets or lugs engaging frame side rails or cross-members
for body location and to resist horizontal forces (see Figure 8).
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Lug welded to body longitudinal only

Figure 8. Additional horizontal restraint used with some body mountings

5.11.4.3  Use mountings suited to occasional large beaming or torsional frame deflections
to carry the body load on the top of the frame or bracket and allow the retaining bolts to move
vertically upwards in a slotted hole against the resistance of a friction pad clamped between
the frame and the bracket (see Figure 9).

N
N7
. i
e
\
; ST \\\Ef
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f
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. 4\ .. HARDENED SPANCER
A
l =
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Figure 9. Body mounting with vertical compliance and friction clamping
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5.12  Stability

The height, A, of the centre of gravity of a laden tank shall not be more than distance, B,
between the outer points of contact with the ground of the right-hand side tyre and left-hand
side tyre of the same axle by 95 %.

Ratio Calculation = A/B < 0.95

A= height of the center of the gravity
B = rear track (the distance between the centers of outer tyres)

5.13 Distribution of load
The volume of a compartments shall not be more than 7 500 litres capacity or 1 750 mm in

length. If the capacity exceeds 7 500 litres in capacity or 1 750 mm in length, a baffle plate shall
be installed in the compartment.

5.14  Centre of Gravity

Refer Annex B for example of calculation of centre of gravity of the tank.

5.15 Cornering and surge effect

When a truck turns or negotiates a corner, it leans to the outside of the turn. This leaning is
caused by the centrifugal force acting on the truck’s centre of gravity. When the centrifugal
force is high enough, the truck will roll over. Centrifugal force increases with the truck speed
and degree of turn (angle of corner). Liquids surge laterally (side to side) when trucks negotiate
a corner/bend.

5.16 Compartmentation

5.16.1 Tank baffle plate and compartment plate

Tank baffle plate and partition shall be of minimum 3 mm (for baffle plate) and 4 mm
(compartment plate) thick taking into consideration of material thinning during forming process
and allowance for progressive decrease due to contact with the substance being carried. Tank
baffle plate and compartment plate shall be dished, corrugated, profiled or otherwise reinforced
(including corrugated construction). Baffle plate shall have an area at least 70% of the cross-
sectional area of the tank where it is fitted.

For pressurised tank, the hydraulic pressure test shall be carried out on the tank as a whole
and separately on each compartment of compartmented tanks.

The test shall be carried out on each compartment at a pressure at least equal to:
a) 1.3 times that maximum working pressure; or

b) 1.3 times the static pressure of the substance to be carried but not less than 1.3 times
the static pressure of water with a minimum of 3 psig for gravity discharged tanks.
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5.17 Tank openings, neck rings and closures

Each tank with a single compartment shall be equipped with at least one manhole that also can
be served as an inspection hole. For tank with multiple compartments, each compartment shall
have at least one manhole.

The internal diameter of openings shall be minimum 400 mm (16 inch) for circular openings.
For non-circular manholes (e.g rectangular, oval etc.), no dimension shall be less than 400 mm
(16 inch).

5.18 Filling requirements

Tank can be designed with top loading or bottom loading. Normally top loading is used for non-
petroleum product for example palm oil, water, etc.

5.19 Discharge requirements

The design of compartment needs to be drain dry after discharge. The discharge pipe shall be
at least 1° slope angle from bottom of compartment to discharge outlet.

5.20 Draining requirements
Tank shall have drain valve fitted at the lowest point (if required).
5.21 Tank gauging

Level gauging, pressure gauging or other gauges shall be fitted at the visible position on the
truck (i.e side, rear or front) (if required).

5.22  Cabin and body gap

Clearances/gaps between the cabin and the body shall be at-least 50 mm behind as shown in
Figure 10. The gap may be covered with gap seal for better aerodynamics.

Figure 10. Cabin and body gap

© DEPARTMENT OF STANDARDS MALAYSIA 2024 - All rights reserved 21



MS 2755:2024

5.23 Mudguards

The tyres of truck tanker shall be enveloped with effective mudguards. The mudguards may be
mounted on body floor or any part of the chassis frame. Non-rigid flap (metallic or non-metallic)
shall be provided at rear of mudguards to prevent splashing of water, dust or muck over the
vehicles coming from behind. The mudflaps installation shall not be more than 152 mm from
the ground.

6 Safety features
6.1 Accident damage protection

6.1.1 Side and rear under-run protection steel crash barriers shall be provided and in
accordance with UN Regulation No 93 (front under-run protection), UN Regulation No 58 (rear
under-run protection) and UN Regulation No 73 (lateral protection). The crash barriers shall be
designed to protect all appurtenances on the tank while still providing easy access.

6.1.2 A rear bumper shall be provided in order to protect the tank and piping in the event of
a rear-end collision. The bumper shall be located at least 100 mm to the rear of any component
located at the rear of the tank truck. The height between the underside of the bumper and the
road surface shall not exceed 550 mm in the unladen condition.

6.1.3  The minimum ground clearance of any tank-truck component located between any
two adjacent axles on the tank truck shall be at least 300 mm separating such axles, and in no
case shall the ground clearance be less than 300 mm in the unladen condition.

6.2 Rollover damage protection

6.2.1 Each closure for opening, including but not limited to the manhole, filling or inspection
opening, and each valve, fitting, pressure relief device, vapor recovery valve or product
retaining fittings located in the upper two third of the truck tank circumference (or cross section
perimeter for non-circular tanks) shall be protected by being located within or between coaming.

6.2.2  The rollover damage protection shall run the full length of the tank top and shall be
integral with the tank. To prevent accumulation of liquid, drains shall be provided to direct the
liquid to a safe point of discharge away from any structural component of the truck tanker. Drain
pipe inclusive of ball valve to be provided at the rear end of the coaming and directed to the
ground.

6.3  Access Ladder

6.3.1 Access to top of truck tanker shall be provided by a non-slip-rung ladder at the front
and/or rear of the tank inclusive of handhold. For the side ladder, the total vehicle width
including the ladder shall not exceed the permissible width by the authority.

6.3.2 Ladder side rails shall be of uniform cross section with no sharp protrusions or edges.
If round, side rail diameter shall not be less than 20 mm nor more than 25 mm diameter for
steel and 38 mm diameter for aluminium.

6.3.3  The side rail shall be designed to sustain a static vertical load of 200 kg to any step.
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6.3.4 Minimum clearance of 100 mm shall be provided to the outside of each side rail to any
adjacent structure.

6.3.5 Steps shall be slip resistant capable of withstanding a static vertical load of 200 kg.
6.3.6 Step width shall not be less than 300 mm nor more than 400 mm.
6.3.7  Minimum depth of top step shall be 90 mm.

6.3.8  The bottom or access step shall be no more than 432 mm from the ground or no more
than 432 mm from access area such as trailer frame or bumper.

6.3.9 Vertical spacing of steps shall be uniform and not less than 250 mm nor more than
300 mm except near bumpers.

6.3.10 Minimum toe clearance shall be 100 mm.

6.3.11 The horizontal step across distance from the nearest edge of the step to the nearest
edge of the structure shall not be more than 300mm.

NOTE. For illustration of access ladder, refer Annex C.
6.4 Walkways & handrails

6.4.1 Non-slip platform (fabricated of slip resistant material or coated with slip resistant
surface) shall be provided on the roof of the tank.

6.4.2 The walkway shall be of sufficient length to provide easy access for a person to
manholes and other tank roof mounted fittings, which require periodic inspection and
maintenance.

6.4.3 Minimum width of walkway between rollover protection curb shall be minimum 400
mm.

6.5 Nameplate

6.5.1 Each tank shall be fitted with a stainless-steel nameplate in a conspicuous place.
6.5.2 The following details shall be clearly and permanently marked on the nameplate:
a) Approval number;

b) Name of manufacturer;

c) Manufacturer's serial number;

d)  Year of manufacture;

e) Test pressure;

f) Tank/compartment capacity;

9) Information on tank materials;
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h) Protective coating (if any); and

i) Design standard (if applicable).

NOTE. For example of information on a nameplate, refer Annex D.

6.6 Fire extinguishers

6.6.1 Each truck tanker shall be equipped and firmly mounted with at least two (2) portable
fire extinguishers, one (1) fire extinguisher on each external side of the tanker. Fire

extinguishers shall be 9 kg dry chemical fire extinguishers with ABC rating.

6.6.2  Additionally, each truck tanker tanker shall be equipped with one (1) 2 kg CO: fire
extinguisher inside the cabin.

6.7  Safety tools

6.7.1 Rear and side marking shall comply with the requirements MS 828 as imposed by the
relevant authority.

6.7.2 All truck tanker and trailer tanker shall be equipped with either 12 or 24 Volt electrical
systems. The electrical connection between a prime mover and trailer tanker shall be through
a 7 pin connector that comply with the relevant standards.

6.7.3 Reverse lights shall be installed as well as a back-up alarm for reversing.

6.7.4 All truck tanker shall be equipped with jack and lug wrench.

6.7.5 Antilock-Brake System (ABS) should be installed as minimum.

6.7.6  The Roll Stability Control System (RSC) should be installed in the truck tanker to
reduce the possibility of the roll-over accidents. The RSC shall be triggered only when the
system detects roll instability by going too fast into a turn or maneuvers too quickly.

6.7.7 Landing gear to be adequately braced and gusted and of sufficient capacity to allow
coupling and uncoupling of trailer tanker when fully loaded. Landing gear shall have a minimum
ground clearance at least 300 mm when in the travel position. Landing gear shall be manually
operated, two speeds, crank type.

6.7.8  Kingpin shall in accrodance with UN Regulation No 55 (mechanical coupling).

6.7.9 Delivery hose, when attached to a truck tanker, shall be considered to be a part of the
truck tanker.
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Annex A
(informative)

Calculation of tank volume
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TOTAL VOLUME = 11495 LITRES
5% ULLAGE = 575LITRES
USABLE VOLUME = 10920 LITRES
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Annex B
(informative)

Calculation of centre of gravity of the unladen/ laden tank

Body tank wt., M1 =3 150 kg
Payload wt., M2 = 8 845 kg
Crews wt., M3 = 182 kg chassis/kerb wt.,
M4 = 6 800 kg
Radius of tank, X 661 mm

Floorboard height, Y Diameter tyre + chassis height
=1052 + 300 = 1352 mm
Radius of tyre, Z =1 052/2 = 526 mm

Centre line (CL) of crews from floorboard, A = 700 mm

B.1  Calculation of centre line (CL) of laden height

e
T — )
<
—
e I >

C.L. of body tank, C1 & payload, C2
=Y+ X
=1352 + 661
=2013 mm
C.L. of crews, Cs
=Y+A
=1352 + 700
=2 052 mm
C.L. of chassis/kerb, C4

= 925 (given by chassis manufacturer)
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Total, >CM = C1 M1 + C2 M2 + C3 M3z + C4 M4

=(2 013 mm x 3150 kg) + (2 013 mm x 8 845 kg) + (2 052 mm x 182 kg) +
(925 mm x 6 800 kg)

= 30 809 399 kg.mm

Total laden mass, Mt =M1 + M2 + M3z + M4 =18 977 kg
Based on equation:- XCM = Ct Mt , Ct = Resultant C.L.
Therefore,
Cr = (XCM) / Mt

=30 809 399 kg.mm / 18 977 kg

=1 624mm — 25 (allow for deflection of tyres)

=1599 mm

>> Resultant centre line of laden height = 1 599 mm

B.2 Calculation of centre line (CL) of unladen height

Total, >CM =C1 M1+ C3Ms + Cs My
= (2013 mm x 3 150 kg) + (2 052 mm x 182 kg) + (925 mm x 6 800 kg)
=13 004 414 kg.mm
Total unladen mass, Mt = M1 + M3 + M4 = 10 132 kg
Based on equation:- ¥CM = Ct M1, Ct =Resultant C.L.
Therefore,
Cr = (XCM)/ Mt
=13 004 414 kg.mm /10 132 kg
=1 283 — 25 (allow for deflection of tyres)
=1258 mm

>>Resultant C.L. of unladen height = 1 258 mm
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B.3 Calculation of stability factor

2300

.

us
+ THAZCHEM |
;

1322
|

I
i
5

| WARNING |
isiGN__|

1599 LADEN HT.

A

A
-
=
=
-

2500 O/A WIDTH
REAR VIEW

When laden:

A_1599_073
B~ 2179

When unladen:

NOTE. The value is obtained from clause B.1 and B.2
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Annex C
(informative)
Ladder details
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Annex D
(informative)

Example of name plate

NAME OF MANUFACTURER:
MANUFACTURER SERIAL NO.:

YEAR OF MANUFACTURE:

TEST PRESSURE, IF ANY:
TANK/COMPARTMENT CAPACITY:
TANK MATERIAL:

PROTECTIVE COATING:

DESIGN STANDARD (IF APPLICABLE)
APPROVAL NO:
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