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FOREWORD

The Maritime Safety Committee of IMO, at its sixty-seventh session
(2 to 6 December 1996), approved the IMO/ILO/UN ECE Guidelines
for Packing of Cargo Transport Units (CTUs) which were prepared by
the Working Group on Ship/Port Interface (SPI Working Group) in co-
operation with the UN ECE Working Party on Combined Transport
(WP.24), subject to editorial improvements by the UN ECE, ILO and
IMO Secretariats, if necessary. The Committee instructed the IMO
Secretariat to publish the Guidelines, in co-operation with the UN
ECE and ILO, after endorsement by thses two organizations. The
Guidelines were subsequently endorsed by the Inland Transport
Committee of the UN ECE in January 1997 and by the Governing
Body of the ILO in March 1997 and circulated as MSC/Circ.787
dated 2 May 1997.

These Guidelines, which have been based on the existing IMO/ILO
Guidelines for Packing Cargo in Freight Containers or Vehicles, are
applicable to transport operations by all surface and water modes of
transport and the whole intermodal transport chain, and supersede the
previous IMO/ILO Guidelines.
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GUIDELINES FOR THE PACKING OF CARGO, OTHER THAN
BULK CARGO, INTO OR ONTO CARGO TRANSPORT UNITS
(CTUs) APPLICABLE TO TRANSPORT OPERATIONS BY
ALL SURFACE AND WATER MODES OF TRANSPORT

Preamble

While the use of freight containers, swap-bodies, vehicles or other cargo
transport units substantially reduces the physical hazards to which cargoes
are exposed, improper or careless packing of cargoes into/onto such units,
or lack of proper blocking, bracing and securing, may be the cause of
personnel injury when they are handled or transported. In addition, serious
and costly damage may occur to the cargo or to the equipment. The person
who packs and secures cargo into/onto the cargo transport unit (CTU) may
be the last person to look inside the unit until it is opened by the consignee at
its final destination.

Consequently, a great many people in the transport chain will rely on the skill
of such persons, including:

e road vehicle drivers and other highway users when the unit is
transported;

e rail workers, and others, when the unit is transported by rail;

e crew members of inland waterway vessels when the unit is
transported on inland waterways;

e handling staff at inland terminals when the unit is transferred fromn
one transport mode to another;

e dock workers when the unit is loaded or discharged;

e crew members of the ship which may be taking the unit through its
most severe conditions during the transport operation; and

e those who unpack the unit.
All persons, such as the above and passengers, may be at risk from a poory

packed container, swap-body or vehicle, particularly one which is carrying
dangerous cargoes.
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Scope

These Guidelines, which are not all-inclusive, are essential to the safe
packing of CTUs by those responsible for the packing and securing of the
cargo and by those whose task it is to train people to pack such units.
Training is essential if safety standards are to be maintained.

These Guidelines are not intended to conflict with, or to replace or
supersede, any existing regulations or recommendations which may concern
the carriage of cargo in CTUs. They do not cover the filling or emptying of
tank containers, portable tanks or road tank vehicles, or the transport of any
bulk cargo in bulk packagings.

Definitions

For the purposes of these Guidelines, cargo transport unit (CTU) has the same
meaning as intermodal transport unit (ITU) and the following definitions apply:

e bulk cargoes means cargoes which are intended to be transported
without any intermediate form of containment in bulk packagings or
portable tanks;

e block train means a number of permanently coupled railway
wagons, normally running directly between two selected terminals
or entities without shunting;

e cargo means any goods, wares, merchandise and articles of any
kind which are intended to be transported; ‘

e cargo transport unit (CTU) means a freight container, swap-body,
vehicle, railway wagon or any other similar unit;

® dangerous cargoes means packaged dangerous, hazardous or
harmful substances, materials or articles, including environmentally
hazardous substances (marine pollutants) and wastes, covered by
the International Maritime Dangerous Goods (IMDG) Code; the term
dangerous cargoes includes any empty uncleaned packagings;

e freight container means an article of transport equipment that is of a
permanent character and accordingly strong enough to be suitable
for repeated use; it is designed to transport a number of receptacles,
packages, unit loads or overpacks together from the packing point
to its final destination by road, rail, inland waterway and/or sea
without intermediate separate handling of each package, unit load
or overpack. The word “freight” is not repeated throughout these
Guidelines;



By

AAAFTA VI, ETEHFL T LD TEEVY, BUOIMEBBOEEERUCTUOIMIEEEOKE
MR MBELTHHIL>TCTUs 2REIIMT 5 tfﬁ%f%éo%%Eﬁ%ﬁ%Li%&?%%éﬁu‘ﬂﬁ
I EETH 5,

AHAFFTA VL CTUs I 2RWOBRIZEH L BATORM GBS ICRGEBA Y, FRICE > TR AL D,
HELCRERTAILZRERTLLDOTIE LRV AFA FIAVIE. S rarvsd, B9 T Vs s 5 LLIEHE

BRSO Em, I o8y =3Iy FIC L A BEWOBEIIEER L v,

yicE
EIARFT A IBWTE, BY#i%E2= v b (cargo transport unit . C T Us) HEAHET= v b (intermodal transport
wit 1Y) ERLEKTH . ROEREEAT 5. |
@ EEEAEME . Lo Sy r— Ty F R — STV IR B R AR AE R B Dk
BLICHR SN EWEV .
@  HH LT, FH/\B’JL %*Lf‘%ﬁi)‘(@?k:,ﬁ’?’ Wy MIEREOANBRZELIZHEE - DoBls0 5 —
SRR E T B | |
® HMLi BEINDHLWIMHOMY. KH. HRROWRE .
L J ﬁ%ﬁ%lSVF(CTU)&@\ﬁ%37?%\%mﬁ?4yﬁﬁ\ﬁﬁ§$\K@%@@EM@J
v bEWV I,
® bW, EREEERWE (IMDG 23— F) 458 ShaBRBEOkk., EHERIAEL
WEXIEPEE O, BEAEWE (MARINE POLLUTANTS)&UW&%* e i, M
fEBREMITIE, ZORHLETH-> TREFOL DL 5.
@ 15%:1 vEFEid, EANEEE A, KEME ;ﬁé%i7 i"‘&’ﬁﬂ‘s{%ﬁ L. $HOER. Wk, =

ZVFEWXi*—N~hv7%~% S A S F O RAL B I E TR BN, BOl. BRI O -

B

Ty Bk EIXBV T A OFEY,. 2=y FEWLEA - =08y 7RI LIRS 2k LD,
THEICHA SN T WMENERGR TV ) B AVA FI74 V2B TIhURE 180 28

Z)c

_13_




handling includes the operation of loading or unloading/discharging
of a ship, railway wagon, vehicle or other means of transport;

intermediate bulk container (IBC) means a rigid, semi-rigid or flexible
portable packaging that:

. has a capacity of not more than 3.0 m® (3,000 /) for solids and
liquids;

.2 is designed for mechanical handling; and

.3 s resistant to the stresses produced in handling and transport,
as determined by tests;

intermodal transport unit (ITU) means a container, swap-body or
semi-trailer suitable for intermodal transport;

lift truck means a truck equipped with devices such as arms, forks,
clamps, hooks, etc. to handle any kind of cargo, including cargo that
is unitized, overpacked or packed in CTUs;

maximum payload means the maximum permissible weight of cargo
to be packed into or onto a CTU. It is the difference between the
maximum operating gross weight or rating and the tare weight,
which are normally marked on CTUs as appropriate;

overpack means an enclosure used by a single shipper to contain
one or more packages and to form one unit for convenience of
handling and stowage during transport.

Examples of overpacks are a number of packages either:

. placed or stacked on to a load board such as a pallet and
secured by strapping, shrink-wrapping, stretch-wrapping or
other suitable means; or

.2 placed in a protective outer packaging such as a box or crate;

packing means the packing of packaged and/or umtlzed or
overpacked cargoes into CTUs.

unpacking means the removal of cargo from CTUs.

packaging(s) means receptacles and any other components or
materials necessary for the receptacle to perform its containment
function;



@ MR W KEIE. WL ULTOLOBSFEI DRI L MBS G |
@ PEAE (1BC) &if BE EEELGERAHEORLEOTRAEETH Y. KObOEN.;
1 BERRUHAAHE® 3.0m® (3000 Uy b)) UTOEREZETALD, ;
2 BERICX DR ENB LD ICEBE STV LI L,

3 RBIIEHONTVLS LS B UL L B2 5 o by

@ #awmXHI=v b (ITU) &L, HEH®E fﬁﬁﬁ’(%éﬂ‘/i‘ﬂ‘ EBA T 1 (Swap body) R Ut 3
FL=5—=DZ %5,

® VI7bFFIusEd, 2zy MELA A=y s LR CTU s KM LBz E0H o0
LZEHOEWEMYIRI 120D, T—L, 7+=20, 7507, 79 7%50L) hBRERBLALINT v
Vo

® BENELE —OCTUsAXEZOLICIMEN I EYORKFEFEREL VS, ThiE, &RAMEH
RERVIEREELARLOECTH ), FATIHAICEIALEBECTU s ILBERSEA TV S,
F—n=rty 7, —XEENULEOEEY PG o EEPOIERC ROEFISEMNZ X 50—
DNLZy MR F LD THBOHEAIL o THHSNLHEEE V.

F ==y FOPERDTND DD 5o ;
1 EBoOEEDNE Ly POL) ERROLEIZEL2AXEEAER, TLT #EFELLET—T7, Y2

Dy raiE, ALy FaE, NEEoMmo@y e FEIc L) EET 5. i

2 BHOHEMEFHENLZ L— PO LX) RRENERNIZE

@ WLz, BRI, 2/ bobvid, 22y MEELCIEA ==y 7 SR8 YWEZCTU s ICH

AT ExEWV I,
@ WoEHLEE, CTUsHLOEMORYHITI L2V,
@ ABALIT, BRRVFOEROFEHBELZABCEHIE LD LEL MO L TOMEREETE L <

W FE V9.




packages means the complete product of the packing operation,
consisting of the packaging and its contents as prepared for
transport;

responsible person means a person appointed by a shore-side
employer who is empowered to take all decisions relating to his/her
specific task, having the necessary current knowledge and
experience for that purpose, and who, where required, is suitably
certificated or otherwise recognized by the regulatory authority;

ship means a seagoing or non-seagoing watercraft, including those
used on inland waters;

shunting means the operation when single railway wagons or groups
of railway wagons are pushed to run against each other and be
coupled together;

stowage means the positioning of packages, IBCs, containers,
swap-bodies, tank-containers, vehicles or other CTUs on board
ships, in warehouses and sheds or in other areas such as terminals;

swap-body means a CTU not permanently attached to an under-
frame and wheels or to a chassis and wheels, with at least four twist-
locks that take into account ISO standard 1161:1984. A swap-body
need not be stackable but is usually equipped with support legs,
designed especially for combined road-rail transport;

transport means movement of cargo by one or more modes of
transport;

unit load means a number of packages that are:

A placed or stacked on and secured by strapping, shrink-
wrapping or other suitable means to a load board such as a
pallet; or

.2 placed in a protective outer enclosure such as a pallet box; or

3 permanently secured together in a sling;

vehicle means a road vehicle or railway freight wagon, permanently
attached to an underframe and wheels or to a chassis and wheels,
which is loaded and unloaded as a unit. It also includes a trailer,
semi-trailer or similar mobile unit except those used solely for the
purposes of loading and unloading.
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1 GENERAL CONDITIONS

1.1 Sea voyages are made in a variety of weather conditions which are likely
to exert a combination of forces upon the ship and its cargo over a prolonged
period. Such forces may arise from pitching, rolling, heaving, surging, yawing or
swaying or a combination of any two or more.

Rotational motion Linear motion

Sway

Roll : A
Brief sideways motion along slope of sea surface

Brief, additional forward motion along slope of sea
Pitch surface

\\:.l; nssueg ‘\//Jgiiii%
SR J——
. t
g :
|
Yaw Heave

Momentary deviation from projected course Brief vertical motion due to rise

and fall of sea surface

97003

Figure 1 - Examples of ship movement at sea
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1.2 Packing and securing of cargo into/onto a CTU should be carried out
with this in mind. It should never be assumed that the weather will be calm and
the sea smooth or that securing methods used for land transport will always be
adequate at sea.

1.3 During longer voyages, climatic conditions (temperature, humidity, etc.)
are likely to vary considerably. These may affect the internal conditions ina CTU
which may give rise to condensation (sweating)® on cargo or internal surfaces.
Where cargo is liable to damage from condensation, expert advice should be
sought.

1.4 Road transport operations may generate short-term longitudinal forces
upon the cargo and the CTU. They may also cause vibrations that may vary
considerably due to different suspension systems, different road surface condi-
tions and different driving habits.

1.5 Rail transport, in addition to subjecting cargo to vibrations (16 Hz), may
also lead to shocks as a result of shunting operations. Many railways have
organised their operations in such a way as to avoid shunting of railway wagons
incurring high forces (e.g. by operating dedicated block trains) or by moving
CTUs on wagons with high-performance shock absorbers that are normally able
to reduce shunting shock forces. It may be advisable to ensure that such opera-
tional features have been established for the rail journey.

1.6 Inland river and waterway transport is generally smooth. It will not nor-
mally exert any forces higher than those of road transport on the cargo and the
CTU. Diesel engines of inland river and waterway vessels may create some low-
frequency vibrations which under normal conditions should not give reason for
any concern.

1.7 The following table' provides an example of the accelerations in g’s which
could arise during transport operations; however, national legislation or recom-
mendations may require the use of other values.

* See annex 1.

" References:

- Swedish, Finnish and Norwegian national road regulations.

- Code of Practice ~ Safety of Loads on Vehicles, United Kingdom Department of Transport.

- UIC prescription -~ Regolamento Internazionale Veicoli (RIV) - Loading of Wagons.

—- Swedish national regulations on securing of cargo in CTUs for sea transportation.

- The Safety of Passenger Ro-Ro Vessels — Results of the North West European Research and
Development Project.

- IMO Code of Safe Practice for Cargo Stowage and Securing (CSS Code).



12 CTUR/XZZD EAOBERORM RIS 2o TR SO L2 EEOLERL A FETE S v S5 R
PR TH D LI LB TR S M B EE LA EA RS E T IS BT HThLh s
WL THEEL IR 40,

13 RINCH 7 8O KEERBGER. BIES)I LB T L2955 5. CTUDHEDIRE, + 2

b KW SN EO R I# B (5T sweating) “ 2982 2 & 5 5 B% 4 R IYURIED D B MBI L - TR

th‘

ErXUTHVHEEILEEMNREONE kw2 k.

4 EHHWEO TRICBO I BIRC T U222 DA RHRTNONBEL D Edib b, FR5IEE 7 H 2R
Ny T a rFRUERORMRER CEEFORL EOBOTHYSHLED R T2 L2955,

15 SEEBREICBW T BYARI(I6H)IC S 6 SN Z L IIMACIERIEEI L VA 2HRLAEL .2
COFERHTIZRELIPE»LZHEREOEBTHITL LS &ﬁ&(ﬂiif\ﬁﬂiﬂlﬁ%ﬁﬁ’f% I

L) =N ERIC L 5HBEN LB SEL L DTELEEOHF R M2 - HEIZCT Us 288 L
THXTLL ) ETHRRELARL T, 20 X ) 2T E O 2 E 2 88H% 1B uv LEH‘J,’Sn TwhbIt%
EIZT B EDHEIRSN S,

16 NEEOIINIAERIC L 2813, —BGICIIEE 200l H SR T C TUICH LTHEBESEO L S kX &71051‘%2
B o AR NKEE I ORI OB A S T OWRGIREI 2 £ 2 42 & 455 522 AU H O IRIETILL B O
b e,

1.7 ;k?;’f:”:%g ETEMIRAET 2 MBEEQ@OWER T 2L BN S, oot Ekdoo s

B b

RS A BROC L,
T3 m
S ALTFT T4 YTy RO = oo RPN L
- WS O S ERIERE, RELERE
C (ER#EALS) Bl-Regolamento Internazionale Veicoi(RIV- L5 #
-l RO OO CT Us WO R $ 5 2 = — 7 > FAHL
- OO REMIMOG AN I~y SRS T Y 2 7 F oS

- IMO OB OFGEN N3 % 42 2 fi ki

_.21_,




Mode of transport Forwards Backwards Sideways
ROAD 1.0g 0.59 0.59
RAILWAY

Wagons subject to shunting’ 4.0g 4.0g 0.5g (a)
Combined transport? 1.0g 1.0g 0.5¢ (a)
SEA

Baltic Sea 0.3g (b) 0.3g (b) 0.59
North Sea 0.3g (c) 0.3g (c) 0.7g
Unrestricted 0.4g (d) 0.4g (d) 0.8g

'"The use of specifically equipped rolling stock is advisable (e.g. long shock absorbers,
instructions for shunting restrictions).

2Combined transport means wagons with containers, swap-bodies, semi-trailers and trucks, and
also “block trains” (UIC and RIV).

1g = 9.81 m/s?

The above values should be combined with static gravity force of 1.0g acting
downwards and a dynamic variation of:

(a) +0.3g
(b) +£0.5g
(c) x0.7g
(d) +0.8g

1.8 Container movements by terminal tractors may be subject to differing
forces as terminal trailers are not equipped with suspension. Additionally, ramps
can be very steep, causing badly stowed cargo inside CTUs to be thrown forward
or backward.

1.9 Considerable forces may also be exerted on CTUs and their cargoes
during terminal transfer. Especially in sea-ports, containers are transferred by
shore-side gantry cranes that lift and lower containers, applying considerable
acceleration forces and creating pressure on the packages in containers. Lift
trucks and straddle carriers may take containers, lift them, tip them and move
them across the terminal ground.
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Speed increase - forces acting backwards

Figure 2 - Forces acting on the cargo during road transport
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Shunting - forces acting férwards or backwards

Figure 3 - Forces acting on the cargo during railtfanspon‘
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Forces acting forwards, backwards and sideways
The sideways forces are normally the most troublesome

Figure 4 - Forces acting on the cargo during sea transport
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2 VISUAL INSPECTIONS PRIOR TO PACKING

A CTU should be thoroughly inspected before it is packed with cargo. The
following may be used as a guide to inspecting a unit before packing.

2.1 Exterior inspection

2.1.1 The structural strength of a container depends to a great extent on the
integrity of its main framework comprising the corner posts, corner fittings, main
longitudinal and the top and bottom end transverse members which form the end
frame. If there is evidence that the container is weakened, it should not be used.

Corner castings

Welding on framework and walls
Walls, floor and roof
Door closures

AW N =

Figure 5 - Inspection of a container



