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Infroduction PETROK .1.SS

What is the Safe Loading




Introduction

What is the Unsafe Loading

Inadequately secured cargo
could fall off the vehicle cause
traffic congestion and others
could be hurt or killed.

*Inadequately secured cargo
could hurt or kill the driver during
strong braking or a crash.

*The steering of a vehicle can be
affected by how the cargo is
distributed and/or secured on the
vehicle, making it more difficult to
control the vehicle

19/10/2000
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Vehicles for different cargo loads
» Different types of vehicles are used according to the types of loads

» The vehicle must be designed for the load, i.e. anchor points ,
platform , headboard .

Lorry with pane
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Laws and Regulation
> BSEN 12195-22001



Ten Commandments for Safe
Loading

1.Check the vehicle before loading

2.Determine the securing method

3.Check the blocking equipment

4.Check the securing equipment

5.Check the load distribution / Centre of Gravity as low as possible
6.Check the cargo securing regularly

/.Use equipment which supports cargo securing

8.Ensure securing arrangements cause no damage to the goods
?.Drive smoothly, avoid sudden turn and heavy breaking

10.Ensure body conditions are fit for driving and/or working

nnnnnnnnnnnnnnn



i PETROK 1. SS
Terminology ETROK

Ratchet Strap Device

Year of manufacture DD MM YYYY

* Not to be used on steel products.
Standard

* Polypropylene (PP) webbing.
* Little affected by mineral acids and alkalis.

> Lashing capacity LC....daN
»  Preferred option. Standard hand force* SHE 50 daN
] Standard tension force ST - daN
» e« Polyester (PES) webbing.
» o Resistant to mineral acids Webbing material POLYESTER
» « Attacked by alkalis. Length
> ‘ % “NOT FOR LIFTING!”
» * Polyamide (PA) webbing. R \ Name of manufacturer
: : : or supplier
» e« Virtuallyimmune to effects of alkali ,
. . i [\ 9y - Manufacturer’s CODE NR
| 2 e Attacked by mineral acids. \ ‘ 3 traceabi“ty code HHEHH BEHHH
>
>
>
>
| 4

* Low lashing capacifies.



Terminology

LASHING CAPACITY

The allowable loading capacity of webbing.

LIFTING EQUIPMENT

nnnnnnnnnnnnnnn

An item of work equipment used for lifting /lowering loading e.g crane, forklift, loader, chain block
elet




Terminology PETROK +1.SS

Breaking Force

Maximum force the web lashing withstands when tested complete with ratchet and end fittings.
The breaking force of the lashing assembly will be twice the lashing capacity

Center of Gravity

The center of gravity is the exact point on which the entire load will balance.
For loads of consistent material, this point will always be near the center of the load.

If a load contains materials with different weights or densities, the load center will be on the side
containing the heavy material.

For example: If a pallet contains bricks on one side and pillows on the other, the center of gravity will obviously
be closer to the side of the pallet containing the bricks.



Load Shiff
Theload can shitfonward when drving fonwerd and rakig, or acoeeraing I everse

ift sideways when cormaerimng . T he amount of force needed to prevent
i imncreases and as the comer gets tighter
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The force on the load when travelling over undulating or hilly roads will increase as the
slope of the road increases (see Figure A_.4)

Wihen a vehicle is travelling athigh speed or in windy conditions, the force caused by
air flow can shift a load, especially lightweight objects with large surface areas (see
Figure A 6.

AdR FLOWW
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When a vehicle is travelling over rough surfaces, an unsecured load can shift or fall off
the vehicle (see Figure A.7).

ROUGH ROADS
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2 HOWTO CARRY A LOAD SAFELY

The following is a summary of the principles outlined in Sections B, C, D, E, F, G, and
H.

2.1 Choose a Suitable Vehicle.

The vehicle must be suitable for the type and size of load (see Section B).
2.2 Positionthe Load Correctly.

The load must be correctly positioned on the vehicle (see Section B).

2.3 Use Suitable Restraint Equipment.

The load restraint equipment and the vehicle body and attachments must be strong
enough for each type of load carried and must be in good working condition (see
Sections C, Gand H).
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2.4 Provide Adequate Load Restraint.

Every load must be restrained to prevent unacceptable movement during all expected
conditions of operation.

The load restraint system will meet the Regulation Performance Standards (see Section
F), ifthe load doesn’'t shift when subjected to forces illustrated below in Figure A.8.

20% of the weight of the

load upwards (rough roads) Half the weight of
the load rearwards

Half the weight o.2W (accelerating,

of the load braking in reverse)

i 0.5W
sidoways e A 0.5W

L
0.8W —~( ) 0.5W
80% of the weight T =S

g | '
of the load forwards Wﬁ’f maelﬁég?j Eﬁ'gﬂgff;
(braking) (cornering)




2.5 Use Appropriate Driving Methods

[fthe load is correctly restrained itwill not shift or fall offin all expected driving conditions,
Including a full braking stop.

Because a loaded vehicle might drive differently, the driver must take into accountany
changes in the vehicle’s stability, steering and braking caused by the size, type and

position of the load.

The driver should check the load and its restraint during the journey (see Section D).
Loads that can settle must be checked regularly.
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LOAD RESTRAINT METHODS

TIE - DOWN

FRICTION

Weight of load
+

Tie-down
lashings

DIRECT RESTRAINT

CONTAINING BLOCKING ATTACHING

Tankers, Headboards, Twist locks,
tipper bodies side/tail gates direct lashings

PETROK .1.SS

Consultaion & Training
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3.1 Tie-down Method

Tie-down restraint is the most common form of load restraint and involves the use of
lashings.

The load is prevented from moving by friction between the load and the vehicle.

The friction force prevents the load moving forward, rearward and sideways. The
lashings are tensioned to clamp the load to the vehicle and to prevent the load from

moving upwards.

The friction force comes from both the weight of the load and the clamping force ofthe
lashings. When the surfaces are slippery, the friction forces can be very low.

Lashings that clamp the load onto the vehicle are called ‘tie-down lashings’ (see Figure

LOAD RESTRAINED USING TIE-DOWN LASHINGS




3.2 Drirect Restraimnt Method
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A load canmn be directlhy restraimed by conmntaiming . blockimg or attaching without armny

assistamnce fromm frictiorn.

3.21 Contained loads

Contained loads can be directly restrained without any securing devices. These include
liquids in tanks, bulk solids in tanks or rigid sided bodies and mixed loads of various

items in rigid sided bodies or containers (see Figure A.11). See also Section E.7, page
140.

3
__o o |

Fig. A11 LOAD CONTAINED IN TIPPER

3.2.2 Blocked loads

Loads can be directly restrained by blocking against vehicle structures or other items
of load or packing in contact with the structures. These structures include headboards
(see Figure A.12), braced loading rack, drop-sides and bulkheads. The load in Figure
A.12 is blocked from moving forwards by the headboard, but requires additional
sideways, rearward and vertical restraint.

o —

Fig.A.12 LOAD BLOCKED AGAINST HEADBOARD
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193 Attached loads Attached loads can be directly restrained by mechanical locking devices that provide
allthe necessary restraint. Figure A.14 shows a shipping container restrained by twist

Attached loads can be directly restrained by lashings that provide all the necessary locks. The twistlocks do not rely on friction between the load and the deck.
restraint (see Figure A.13).

3

Fig.A.14 LOAD ATTACHED USING TWIST LOCKS

Fig.A13  LOAD ATTACHED USINGDIRECT LASHINGS




IARRANGING LOADS ON VEHICLES

SELECTING THE VEHICLE

POSITIHONMING THE LOAD

RECOGHNISING UNSTABLE LOADS

USING DUNMNAGE

LOADITMNG AND UNLOADING

DOs AND DOMN TS




Selecting the Vehicle PETROK +1.SS

A vehicle that is appropriate for each load to be carried shall be selected, taking into consideration
characteristics including:

» the design and materials of construction of the vehicle;

» the maximum carrying capacity of the vehicle in relation to the weight of the load and any mobile
equipment (such as forklifts) that will be used on the vehicle for loading

» the length, height and width of the vehicle in relation to the load, so that a load can be contained
within the venhicle if possible and avoid the need for an escort.




Selecting the Vehicle PETROK +1.5S

Special precautions must be taken when carmying a load with a high centre of mass.
The load should be camed on a vehicle with a low platfiorm height (e.g. drop frame
trailer or low loader) or on a vehicle with good roll stability (see Figure B_3).

Fig.B.3 DROP DECK TRAILER FOR MAXIMUM STABILITY
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2 POSITIONING THE LOAD
Incorrect positrioning of the load on a vehicle can result in a significant safety nsk.

The load must be posimonaed to maintain adequate stability, steenng and braking, and
not owverload tyres and axles._

A load should be positroned so that its centre of mass s as low as possible and not
offset to one side of the vehide. Positomng the load in this way will reduce the vwaehicle's
tendency to overturm when comernmng. This can be achieved by loading heawy objects
first and placing thaem close to the centre-hne of the vehicle (see Figures B 4 & B . 5).

Tm
||_J

|

x =

II

i
|':[ 1 [ -
!

4'-1”1

INCORRECT POSITION Fig. B.S5 CORRECT POSITION
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A load placed against a headboard s easier to restraimm, but it can place too muach
wweig bt omn the steer axle arnd cam hawe a high centre of mass. Heawy loads should mot
be camead this way (s=e Figure B _G).

1 b 4
(fﬁ \

L.

Fig. B.G INCORRECT LOoOADD POSITTION (overloads front axlae)

If the front axle s overloadaed, the load muust be placed furtheaer back for better weaeight
distribhbution arnd arranged so its cantre of mass is as low as possible (see Figure BT ).

<~
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A load should be amanged so s centre of mass s in front of the centre of the rear axle
or rear axle group on utlmes, trucks and traillers.

This wwall ensure sufhicient weight on steaer axles to ensure safe steenng and Not overload
the rear axle (see Figure B_8).

F0 >

v

KEEFP WEIGHT ON STEER AXLES




The centre of mass of the load should be in front of the rear axle of a semi-trailer to
provide enough weight on drive axles of the pnme mover for traction and stability (see
Figures B 10 £ B.12).

x}w

tonne

Fig. B.10 INSUFFICIENT WEIGHT ON DRIVE AXLES

Heawy objects should be loaded first and positioned to provide even loading across the
deck and shared loading between axles. To prevent excessive flexing of the middle of
long trailers, heavy items or the dunnage supporting long lengths should be placed
over the axle groups, where possible (see Figures B.11 & B.12).

W) EAEA IR
[ L tonne || tonne |
D

EXCESSIVE TRAILER FLEXING

12
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GOOD WEIGHT DISTRIBUTION
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A load weihnch has amy potenially damngerous projpectron should bbe placed o mirnnimiss
thv= mMisk o thrve drmeaer or amy: other person, imn tdhe event of thee load shiftimg duanmng brakereo
or & colliskomn (see Figures B 14 S B_15).

H

DA MMGEROUS POSTTIHCORRM

CORRECT POSITTiC,R
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3 RECOGNISING UNSTABLE LOADS

Tall loads can tp over under heawvy bralking or cormenmng. This can happen even if they
are restrained propery at the base.

A load will be less stable if it s placed on a base such as timber dunnage that is
nmnarrower than the base of the load.

Tall loads are unstable n the fornward direction, 1f the length (L) measured along the
vehicle, 1s less than 80% of the height (H) (see Figure B.16). This applies to evenly
shaped loads of the same matenal throughout such as paper rolls, 2205 litre drums, or

gas cylinders.

—o]

L
Less than 80% 80% H min.

UNSTABLE FORWARDS
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Tall loads are unstable sideways if the width (W) measured across the vehicle, 15 less
than 50% of the height (H) (see Figure B.17).

| = ([
|

1.1

| I|I.

|-l-—-'l
o

W
_ess than 50% 50% H min.

Fig.-B.17 UNSTABLE SIDEWAYS
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Unstable loads can be placed against a ngid structure, such as a headboard, to prevent Alternatively, several unstable tems of load can be strapped together to form a stable
them from tipping (see Figure B.19). pack (see Figure B.20).

STABILISED LOAD
STABLE PACK
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4 USING DUNNAGE

Dunnage is the packing placed under or between parts of the load. ltis used to allow
loading and unloading using forklifts or lifting slings.

SPLIT TIMBER RECTANGULAR STACKED

Resting on narrow face

= =
SQUARE RECTANGULAR RAISED DUNNAGE
Resting on wide face

Fig. B.21 DUNNAGEDO’S & DON'TS
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1 X X X X X

¢ t

Lashing position Lashing position

v Vi i

.-f;. v

*

Lashing position Lashing position The base of the load broke from the strapping tie-down force. The strap should have
been positioned above the dunnage supporting the load. (Photo courtesy Queensland

Transport).
POSITIONING DUNNAGE




PETROK .1.SS

Consultaion & Training

< LOADING AND UNLOADING

The load should always be packed, located and restrained in a way that allows its safe
loading and unloading.

VWhen throwing lashings over the vehicle, be careful that no-one is standing on the
other side. BEefore throwing the lashings, check there is no obstruction above the vehicle
and electric cables that could come into contact with the lashings.

VWhen opening doors, gates, sides and side curtains and when removing lashings and
tarpaulins take care that loads that may have shifted during a journey, do not dislodge
and cause injury. WWhen releasing the tension in lashings, be careful of any sudden
uncontrolled movement of handles, cheater bars, sharp steel strapping and hooks on
lashings and elastic straps.

Forklift operations are a major cause of injury to drivers and loaders. When a vehicle is
being loaded or unloaded by forklift, make sure that you are always in full view of the
forklift driver. Do not approach a forklift whilst it is moving.

Do not stand or work on one side of the vehicle if the other side is being loaded or
unloaded. Part of the load may be pushed onto you during the loading or unloading
operations.
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DOs AND DON'Ts

make sure that the vehicle's load space and loading deck are suitable for the
type and size of the load.

check the weight of the load to be carmed.

check the positioning of the load along the vehicle_

consider the positioning of the load after parhally loading or partially unloadmng
the vehicle.

position the load evenly across the vehicle.
provide extra restraint for tall loads.

overoad your vehicle or its individual axles.

load yvour vehicle too high.

overload the steer axle by placing the load too far forward.

reduce the weight on the steer axle by placing the load too far back.

allow the load to project dangeroushy towards the cabin or outside the vehide.

place rectangular dunnage on its narrow face.



PETROK 1.SS
HOW MUCH LOAD RESTRAINT?|

44— Direction of travel ||I '|| Restraint against sideways
Restraint = 5t | movement = 50% of load

Restraint against rearward
movement = 50% of load

Hestralnt =t -Emﬂ!-ﬁl*t\

10 tonnes

Restraint against _ .-.- C

fEJI‘WEII'ﬂ movement
= 80% of load

Restraint = 5t

Restraint against sideways

Restraint = 5t movement = 50% of load

MINIMUM HORIZONTAL RESTRAINT REQUIRED
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2 TIE-DOWMN METHOLD

Tie—down i1s load restramt using fnctron. The pre-tenswon N a tie-down lashing gives the
same effect as holding the load with a ‘gant G-clamp. The fnction stops the load
MTOW NG .-

It the load does not shift, it s not the strength of the lashing that determines the holding
ability of a tre-down lashing. It is determiined by the amount of tension N the lashing
from inmtially tghtening the knot, or operating the ratchet, winch or dog, in conjunction
with the amount of fmction presenit.

Tie-down should not be used on shippery loads because too many lashings are needed.

TIE-DOWN = CLAMPFPING FORCE

Friction Ericti
iction
surface surface

>

CLAMPING THE LOAMAD




2.2 Applying Tie-Down Lashings
Tie-down lashings are used o help restrain a load using friction.

Tie-down lashings are ropes, straps or chains which normally pass overthe fop of a
load and are attached to the vehicle on either side (see Figure C.6). They may also
pass through or be attachedto aload. They are pre-tensioned using knots or mechanical
tensioners to increase the clamping force under the load.

TIE-DOWN LASHINGS

PETROK .1.SS
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Tie-down lashings used on offset loads canloosen Ifthe load shifts sideways (see
Figure C.7). Such movement can be sudden and without waming. Offsetloads should
be blocked or drrectly restraned o prevent sideways movement

Dunnage

Fig.C7 - OFFSET LOAD (slippage loosens lashings)
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L.oss of tension

!%!!}:;S!é%!

Angle 90 60 45°

Effectiveness

Chain

Webbing




Forces on the Cargo

Weight of Cargo
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» Insufficient weight on drive axle

» Excessive trailer flexing = | R

tonne

» Good weight distribution
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LC = Lashing Capacity

nnnnnnnnnnnnnnn

Stf = Tension Force




Tie-down principle

TIE-DOWN

"

CLAMPING FORCE

Friction
surface

Friction

surface

N

CLAMPING THE LOAD




Securing of Gas Cylinders

v

Try to limit the number of cylinders that you are
transporting.

Ensure the cylinder contents are clearly labeled.
Ensure the cylinder valve is in the fully closed position.
Use valve protection caps before moving.

v . VvV Vv

A pressure relief device must be in communication with
the vapor space of the cylinder.

v

Use cvylinder dollies or other mechanical liffing devices to
move the cylinders to the vehicle.

» Never drop the cylinders or allow things to bang into
them.

» An open vehicle or trailer is preferred.

Consultaion & Training



https://www.usasafety.com/lockable-cylinder-safety-cap-snap-cap-p-61.html
https://www.usasafety.com/gas-cylinder-cart-dolly-truck-c-42.html

Securing of Gas Cylinders PETROK .1.SS

» Transporting the cylinders in an upright position is always ' , s

preferred.
» Cylinders should be placed only on flat floors or platforms.

» If the cylinders are secured to a pallet, the pallet must be /&S
able to transport 3500 lbs per pallet, and the cylinders must ¥
be secured by a web strap rated at 10,000 lbs. i

» Secure the cylinders in the vehicle or frailer fo prevent
movement during transit. Cylinders should not be allowed
to shift relative to each other or the supporting structure.

» When transporfing hydrogen or cryogenic liquid cylinders,
the vehicle must have an open body with a support
capable of holding the cylinder upright when subjected to

2g of acceleration, and the vehicle may not enter a AvAIrT p:
-I-U NN e | ...a.lmovingobje‘ctw?ll keep moving'at the same speed

’
¥
'Y
and in the same direction unless acted on by some force. I‘ .
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Forces on Cargo =

Weight of Cargo

Forces on Cargo p 2* 10 mm Chains - metal / metal

3,000 kg 3,000 kg = total Tie down force 6.000 kg

8,000 Kg (=80%) 80% of Load =

- Friction force 8,000 kg S S | _? @

Friction 3’000 kg _

metal/ metal factor M =Y

Required Force:
RECIUiTEd Force: ) Force due to friction:

Extra friction force due to tiedown: 2 Chains =

Trailer deck friction force: : 6000 kg * Fricton 1 (0.3) = 800K Ey J

(03 X 1 0,000 k g) Friction force Total = 3,000 + 1,800 = 4,800 Kg i

Shortage: . Shortage =3,200 kg (8,000 - 4,800 Kg)
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2% 10 mm Chains metal/wood (u=0.4) 4* 10 mm Chains metal/iwood (u=0.4)

8,000 kg 1

_ Friction forces Friction forces
) i — ) 0

l = total Tie down force 6.000 kg ll = total Tie down force 12,000 kg

Friction =0.4\A » 2,400 kg ict , - 4,800 kg

Required Force: Required Force:
Restraint due to friction: , Restraint due to friction:

Restraint due to tiedown: 2 Chains = Restraint due to tie down: 4 Chains =
6000 Kg * Friction  (0.4) 2,400 Kg 12,000 Kg * Friction 1 (0.4) =
Restraint Total 4,000 + 2,400 = 6,400 Kg Restraint Total = 4000 +4800= 8,800 Kg ©

Shortage = 1,600 kg (8000 - 6400) Friction forces > Required force 8,800 > 8,000
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Use of Head board and 1* 70 mm Chain
metal / metal (u=0.3)

lTie down force 3.000 ko

Friction forces:

5,000 kg
Friction puy =0.3 900 kg

< Travel

Required Force: 8,000 Kg

Restraint due to friction: 3,000 Kg

Restraint due to Headboard: 5,000 Kg

Restraint due to tie down: 900 Kg

1 Chain = 3000 Kg * Friction p = 0.3Kg)

Restraint Total = = 3,000 + 5,000 + 900 = 8,900 Kg

Friction forces > Required force 8,900 > 8,000

> =000 kg
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On Wood // pu=0.4

3

Metal Deck // p=0.

__rl

ST -

L5 _n__

< aurce: European

Best Practice on Corgo




