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Foreword

SO (the Internafional Organizafion for Standardizafion) IS
federation of national standards bodies (ISO member bodies
preparing International Standards is normally carried)out
technical committees. Each member body interested’in"a suk
a technical committee has been established has the right to b
on that committee. International organizations,-'governmer
governmental, in liaison with ISO, also/take part in th
collaborates closely with the International "Electrotechnical
(IEC) on all matters of electrotechnical standardization.

Draft International Standards adopted by the technical co
circulated to the member bodies for approval before their g
International Standards byxthe ISO Council. They are
accordance with ISO procedures requiring at least 75 % af
member bodies voting.

International Standard 1SO 3874 was prepared by Technig
ISO/TC 104, Freight containers, Subcommittee SC 1, Ge
containers.

This fifthCedition cancels and replaces the fourth edition (ISC

ISO 3874:1997(E)

a worldwide
. The work of
through 1SO
ject for which
e represented
tal and non-
e work. 1SO
Commission

mmittees are
cceptance as
approved in
proval by the

al Committee
neral purpose

D 3874:1988),

of which it constitutes a technical revision. It is planned that the physical

and functional requirements for the securing devices will b
amendments to this International Standard, whereas the
these requirements will be given in a type 3 Technical Report

Annex A of this International Standard is for information only.

e attached as
rationale for
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Series 1 freight containers — Handling and securing

1 Sc

This Intern
to comply v

NOTE — H
same capab

This Intern
surface mo

Methods o

different types of loaded and empty containers are laid down in clause 6.

2 Ng

The follow
Internation
revision, al
possibility ¢
registers of
ISO 668:19
ISO 830:—]
ISO 1161:1

ISO 1496-1
general pu

ISO 1496-2

ope

htional Standard specifies methods of handling and securing series 1 freightcontainers b
ith the latest editions of ISO 1496-1 to 1ISO 1496-5.

reight containers built according to specifications contained in earlier editions”of ISO 1496 may n
lities.

htional Standard defines basic principles and procedures to ensure safe operation of co
des of transport.

handling and securing are described for both loaded ,and*empty containers. The condit

rmative references
ng standards contain provisions which, “through reference in this text, constitute prov
| Standard. At the time of the publication, the editions indicated were valid. All standards
d parties to agreements based on the International Standard are encouraged to ir
f applying the most recent editions of the standards indicated below. Members of IEC and
currently valid International Standards.
95, Series 1 freight containérs — Classification, dimensions and ratings.
1), Freight containers-~— Vocabulary.

984, Series I freight containers — Corner fittings — Specification.

:1990, Serjes 1 freight containers — Specification and testing — Part 1: General cargo con
[poses.

lilt and tested

ot possess the

ntainers in all

jons for lifting

isions of this
are subject to
vestigate the
ISO maintain

tainers for

5.

:1998, Series 1 freight containers — Specification and testing — Part 2: Thermal container,

ISO 1496-3:1995, Series 1 freight containers — Specification and testing — Part 3: Tank containers for liquids,
gases and pressurized dry bulk.

ISO 1496-4:1991, Series 1 freight containers — Specification and testing — Part 4: Non-pressurized containers for

dry bulk.

ISO 1496-5:1991, Series 1 freight containers — Specification and testing — Part 5: Platform and platform-based

containers.

ISO 6346:1995, Freight containers — Coding, identification and marking.

1) To be published. (Revision of ISO 830:1981)
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3

Definitions

For the purposes of this International Standard, the definitions given in ISO 830 and the following apply.

3.1

empty container
container in the tare condition

3.2

loaded container
container in other than tare condition

©1SO

3.3

eccentricity of
longitudinal a
with or withou
corner fittings

3.4

mobile centre
centre of gra\f
dynamic cond

35
securing devi
device used t

NOTE — The
fittings of the ¢

4 Basi

4.1 Gene

Users of this
containers or

and over-tightening of devices, slaekness of cargo within containers, eccentric loading and excessive en

conditions su

NOTE — SlacK
a free surface,

the centre of gravity
nd/or lateral horizontal differences between the centre of gravity of any container (empty or
t fittings and appliances) and the geometric centre of the diagonals of the centres 'of the fou

of gravity
ty of a container loaded with liquid, bulk, hanging or similar cargo which is liable to move u
itions

Ce

D secure containers

y are in direct contact with the corner fittings of theZcontainer or between the transportation mean
ntainer.

C requirements

ral

pn the handling or secdaring devices. These include deterioration of the container or devices
h as high wind, ice; wave action, etc.

ness is a general term which includes shifting of cartons, shifting and settlement of bulk cargoes, li
etc.

pquirements of all relevant national and international regulations shall be complied with.

oaded,
r bottom

nder

and corner

International Standard (should use caution regarding conditions which may place loads on the

, loosening
ironmental

uids having

411 Ther
412 Thec
4.1.3
4.1.4

especially with regard to safety matters.

4.1.5

shall be treated as loaded.

4.1.6

care shall be taken when operating in such conditions.

ned.

Doors, lids, closures, removable or foldable parts and any loose equipment shall be properly secured.

All personnel engaged in handling and securing operations shall have received proper instructions,

It is necessary to know whether the container is empty or loaded; unless otherwise ascertained, a container

Strong winds and other environmental conditions can have an effect on handling equipment and additional
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4.2 Packing, loading and emptying

4.2.1 When a cargo is packed, loaded, and secured where necessary, this shall be carried out in accordance with
good and recommended practices so that the cargo does not impose on the container forces in the excess of those
for which it has been designed and so that the fundamental requirements specified in 4.2.2 to 4.2.4 are complied
with.

4.2.2 The equipment used for loading and emptying the container shall only impose loads which are not in excess
of those for which the container was designed.

4.2.3 The total mass of all items packed and loaded into the container, including dunnage, securing equipment
and similar equipment, shall not exceed the maximum permitted payload, i.e. the maximum permissible operating
gross massgrirus-the-tare-

4.2.4 The cargo shall be distributed throughout the container to ensure that the centre of gravityis Kept as central
and as low|as possible

- to avoid excessive tilting;

- to avoid oyverstressing either the container or the handling equipment;
- to avoid unacceptable vehicle axle loading;

- to avoid lack of vehicle stability;

- to avoid unacceptable load concentrations.

Eccentricity of the centre of gravity for the loaded container varies with the distribution of load within fthe container;
designers ¢f containers and handling equipment should take\this fact into account. As an example, when 60 % of

the load by mass is distributed in 50 % of the contaifner length measured from one end (see ffigure 1), the
eccentricity corresponds to 5 %.

4.3 Stowage and securing of cargo

The cargo shall be stowed and secured to prevent damage which might otherwise result from dynamic conditions
encountergd during handling and transpertation.

602"max. of the load by mass

50% of the length (

Length, (

Figure 1 — Load distribution
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5 Handling
51 Handling by specified lifting methods

(See clause 6

5.1.1
container and

5.1.2
eccentricity of

5.1.3 Care

)

that the container is free to be handled.

the centre of gravity.

chall bha talin ha caontainarwhaca cantera of arovahgy 1o mahila Ay Acoanteis
T ot CT— W ToSC— Tt c—oTr—gravity 1o TTTooc—or—cCCCT ity

©1SO

Care shall be taken to ensure that the equipment used is suitable for the load and is safely attached to the

In the case of a single-point lift, special attention should be paid to the risk of the container tilting owing to

.g. a tank

container, a bj
with a refriger

5.2 Hand
Containers m
the equipmen
respect to inte

6 Speq
6.1 Geng
6.1.1 Theli
6.1.2 The h
lifting method

differing typeq

NOTE — Therdg

could not be taken into account in tables 3 tot5\and tables 7 to 12. Such situations should be carefully evaluat

competent to @
designations re

"o nliftina o
STeHT TCoCC T v et gt

ulk container, a container with a liquid bulk bag, a container with hanging cargo or a therm
ating unit (integral or clip-on).

ling by unspecified lifting methods
py be handled by methods other than those specified in clause 6 but only)after careful e

t by means of which the container is to be handled and of the methods of operation envi
rnational container standards.

ified lifting methods

ral

fting methods specified in 6.2 to 6.10 are summayrized in table 1.
eadings "Allowed" and "Not allowed" used-in tables 3 to 5 and tables 7 to 12 refer to th
5 applied to differing types and sizes of containers and take into account the stresses on ¢
of design, their loads, where applicable, and the safety of the operation.

could be exceptions in cases when combinations of container types, size, load, design and operat

0 so in order to decide whether)a safe and satisfactory operation can be ensured. An explanatio
ferred to in tables 3 to 12 is\given in table 2.

bl container

aluation of
saged, with

e specified
bntainers of

ng condition
ed by those
h of the size
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Table 1 — Summary of specified lifting methods

Subclause Description lllustration
6.2 Top lift spreader T
6.3 Top lift sling I
6.4 Bottom lift sling
6.5 Side lift : method 1 P j
e
ol
6.6 Side lift ~method 2 ?
- j
s
d
o
6.7 Side lift : method 3 T
6.8 End lift : method 1
T
H\V
7
6.9 End lift : method 2
/
|
T
6.10 Fork-lift

l
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Table 2 — Size designations referred to in tables 3 to 12
Nominal length External height
m ft <2438 mm 2438 mm 2591 mm 2896 mm
(8ft0in) (8ft0in) (8ft6in) (9ft6in)
12 40 1AX 1A 1AA 1AAA
9 30 1BX 1B 1BB 1BBB
6 20 1CX 1C 1CC -
3 10 1DX 1D - -
NOTE — All units have a nominal width of 2 438 mm (8 ft O in).
6.2 Top ljft spreaders
See figure 2.
Figure 2 — Lifting by means,of a top lift spreader
6.2.1 The cpntainer is lifted by means of a spreader-designed to lift containers by the top apertures of the four top
corner fittings| the lifting forces being applied vertically.
6.2.2 Lifting devices shall be properly engaged. Gathering devices shall impinge on corner fittings only
6.2.3 The gpplicability of top lift spreadérs is given in table 3.
6.2.4 Folding platform-based_containers (codes PL and PC; see ISO 6346), when empty and in|the folded
condition, may be handled in intérlocked piles. The total mass of the pile shall not exceed the maximum gross mass

(rating) accorgling to 1ISO 668.
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Table 3 — Applicability of top lift spreaders

Key : |:|Allowed . Not allowed (or not applicable)
1ISO
Empty container Container type 6346 Loaded container
AAA|AA |A |AX BBB BB B BX [E£C € €X X AAA AA A X BBB B B| BY C C| C D| D.
General purpose GP,VH
Open top uT
Bulk: non-pressurized/box BU
Thermal RE,RT
RS
TanR ToT uisS ant gases N, TD
TG
Bulk: non-pressurized/hopper pressurized BK
complete and fixed ends PF
fixed free standing posts PF
complete and folding ends, erected PC
Platform condition
-based | folding free standing posts, erected PC
condition
complete and folding ends, folded PC
condition
folding free standing posts, folded PC
condition
Platform-based with complete superstructure PS
and open-sided

1) Top lift pgssible with extensions only.

6.3  Top lift sling

See figure B.

Figure 3 — Lifting by means of a top lift sling

6.3.1 The container is lifted by all four top corner fittings with forces applied other than vertically.

6.3.2 Lifting devices shall be properly engaged. Hooks shall always be placed in an inward to outward direction.
6.3.3 The applicability of top lift slings is given in table 4.

6.3.4 Folding platform-based containers (codes PL and PC; see ISO 6346), when empty and in the folded

condition, may be handled in interlocked piles. The total mass of the pile shall not exceed the maximum gross mass
(rating) according to 1ISO 668.
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Table 4 — Applicability of top slings

©1SO

Key : I:l Allowed . Not allowed (or not applicable)
1SO
Empty container Container type 6346 Loaded container
AAA|AA [A |AX BBB BB B BX EC € €X X
General purpose
Open top
Bulk: non-pressurized/box
nily

N ) 1). 1

. 1) [1) Thermal

TATTRTOT OIS AT g

Bulk: non-pressurized/hopper pressurized

Platform

complete and fixed ends

fixed free standing posts

Platform- | complete and folding ends, erected

based condition
folding free standing posts, erected
condition
complete and folding ends, folded
condition
folding free standing posts, folded
condition
Platform-based with complete superstructure x
and open-sided > i
\ 4
1) Centre of gravity may be eccentric. ‘(\

2) For 1D and 1DX containers, the lifting forces shall be applied at an angle&ht less than 60° to the horizontal, see figure 4.

NOTE — Cerjtre of gravity may be mobile, e.qg. liquid, bulk or h@&ﬁg loads.

Dime|

hsions in metres

Figure 4 — Application of lifting forces (1D and 1DX containers)
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6.4 Bottom lift sling

See figure 5.

6.4.1 The container is lifted from side apertures of four bottom corner fittings by means of slings. The bottom sling
attachment shall bear on the corner fittings only and should be such to exert lifting forces not more than 38 mm

away from the outer face of the corner fittings (see figure 6).

6.4.2 Lifting devices shall be properly engaged.

|
—
A

NOTE — Sdge footnotes to table 5.
Figure 5 — Lifting by means of a bottomHift sling

Dimensipns in millimetres

Figure 6 — Bottom sling attachment

6.4.3 The applicability of bottom lift slings is given in table 5.

6.4.4 Folding\platform-based containers (codes PL and PC; see ISO 6346), when empty and |in the folded
condition, may’be handled in interlocked piles. The total mass of the pile shall not exceed the maximum gross mass

(rating) according to ISO 668.

6.4.5 For loaded containers, the lifting angle, a, shown in figure 5, shall not be less than the minimum values
shown in table 6.
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Table 5 — Applicability of bottom lift slings

Key : I:IAIIowed - Not allowed (or not applicable)
1ISO
Empty container Container type 6346 Loaded container
AAA|AA |A |AX BBB BB B BX EC € €X X MA AA A X BBB BB B| BY C C| C D| D
General purpose GP,VH
Open top uT
Bulk: non-pressurized/box BU 1212122 2222 2]2]2] 2
Y E) PN EYEY S Thermal RERT | 1) [1) 2] 1) N EN ) 1) 1)
RS 2) 2) 2) [2] 2 2) 2
TanR ToT IS and gases N, TD 21 2) T T TT2T2T2T 2712 22| 2
TG A
Bulk: non-pressurized/hopper pressurized BK 2221 2] 2 |2)]2 )\ 2)1 2)12)] 2
-:-:-:. Platform PL
complete and fixed ends PF
fixed free standing posts PF
complete and folding ends, erected PC (/)v
Platform condition ¢ \"
-based | folding free standing posts, erected PC o\
condition
complete and folding ends, folded PC
condition N
folding free standing posts, folded PX
condition ‘\\
Platform-based with complete superstructure Sg\)PS
and open-sided ~ N
. i \ 4
1) Centre of grdvity may be eccentric. \\'Q
2) Centre of gravity may be mobile, e.g. liquid, bulk or hanging load. $
LS 3

K\
Table 6 — Lifting ar{%fégfor loaded containers
RAS]

N
Container size desigr]aqd\n Lifting angle , a, min.
1AAA ; 1AA r@lAX 30°
1BBB Rg) 1B ; 1BX 37°

&@ch - 1CX 45°
09"/ 1D : 1DX 60°

O
65 Side |ft:/{@>d 1

See figure 7. %

Figure 7 — Lifting by means of a side lift (method 1)

10
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6.5.1

6.5.2

Lifting and restraining devices shall be properly engaged.

6.5.3 The applicability of side lift (method 1) is given in table 7.

Table 7 — Applicability of side lift (method 1)

Key : |:| Allowed

- Not allowed (or not applicable)

1ISO 3874:1997(E)

The container is lifted by means of a side lift frame designed to lift a container by the two bottom corner
fittings of one side and to restrain it by the two top corner fittings of the same side.

ISO

AAAAAAAXBBBBBBiX r:

Contamer type

General purpose

Open top

\,
x
e
X

Bulk:

non-pressurized/box

Thermal

Tank

for liquids and gases

Bulk: non-pre:

ssurized/hopper pressurized

Platform
AN

complete and fixed ends XO

~

fixed free standing postQ
O\

Platform

complete and folding e d’s\e\ected

conditi

-based | folding free stz:ﬁpo‘sts, erected
ion

ﬂfolding ends, folded

complete
\ condition

.
AN

fold'\bee standing posts, folded

condition

Platfom@ with complete superstructure

and open-sided

1) Centre of]
2) Centre of

gravity may be eccentric.

gravity may be mobile, e.g. |iQL?g

%r hangi
1

ng loads.

6.6 Si

q
See figure
6.6.1 Th

of one side
areas aboVv

e lift: Method 25"

5 ?{%

b contai

Nt

O.

is lifted by means of a side lift frame designed to lift a container by the two top|corner fittings
ar1(S ake the reaction forces on the bottom corner fittings of the same side or on suitabje corner post
edb) e corner fittings (see figure 9).

6.6.2

Lifting devices shall be properly engaged.

6.6.3 The applicability of side lift (method 2) is given in table 8.

11
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Table 8 — Applicability of side lift (method 2)

Key : I:I Allowed - Not allowed (or not applicable)

1SO
6346 Loaded container

Empty container Container type

AAA|AA [A |AX BBB BB B BX EC € €X X
General purpose

Open top

Bulk: non-pressurized/box

N ) 1). ) 1). |y Thermal
ATt TS AT g es

Bulk: non-pressurized/hopper pressurized

_ Platform
complete and fixed ends

fixed free standing posts

complete and folding ends, erected
Platform condition

-based | folding free standing posts, erected
condition

complete and folding ends, folded
condition

folding free standing posts, folded
condition

Platform-based with complete superstructure &

and open-sided >

\?U

1) Centre of grdvity may be eccentric.
4

2) Centre of gravity may be mobile, e.g. liquid, bulk or hanging loads.

.

NOTE — Wh4gn using this method, care should be taken to ensure

deflection or damage. L\
o

85Amder dynamic conditions the container is not subjected to undue

Dimensions in millimetres
[

50
26

NOTE — Dimension a is shown to indicate that fthe two
bearing areas shall have similar or equal heights

Figure 9 — Arrangement of bottom corner

Figure 8 — Lifting by means of side Tift
fittings and corner post areas

(method 2)

12
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6.7 Side lift;: Method 3

See figure 10.

6.7.1 Th
of one side
size and lo

WARNING
side panel.

WARNING
rail.

6.7.2  Lift

6.7.3 Thg

S\

Figure 10 — Lifting by means of side lift (method 3) Q

.

b container is lifted by means of a side lift frame designed to lift a container b NP‘I{IVO top
and to take the reaction forces at the bottom side rail of the same side by@ns of a p3
cated so as to prevent deformation and damage to the container. O

1: Under no circumstances shall the bearing pad be applied to the\ derside of the co

<<O

2: Under no circumstances shall the lifting forces be applie(@we underside of the botton
N\
N
ng devices shall be properly engaged. (%)

&

b applicability of side lift (method 3) is given in taé0 9.

N
Table 9 — Applicasb\ByQOf side lift (method 3)

corner fittings
d of sufficient

ntainer

h side

Key : I:l Allowed - Not gll@'(or not applicable)
AN
ISO
Empty container N . Container type 6346 Loaded container
BBB BB '\@ B B BX Ci
General purpose GP,VH
Open top uT
Bulk: non-pressurized/box BU
Thermal RE,RT
RS
Tank for liquids and gases IN,TD
TG
Bulk: non-pressurized/hopper pressurized BK
Platform PL
completeanc-fixed-ends P
fixed free standing posts PF
complete and folding ends, erected PC
Platform condition
-based | folding free standing posts, erected PC
condition
complete and folding ends, folded PC
condition
folding free standing posts, folded PC
condition
Platform-based with complete superstructure PS
and open-sided

1) Centre of

gravity may be eccentric.

NOTE — The use of piggybackers has never been recognized by ISO and may cause damage due to excessive stresses to

containers o

perated in such a way.

13
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6.8 End lift: Method 1
See figure 11.

6.8.1 The container is lifted by means of an end lift frame designed to lift a container by the two bottom corner
fittings of one end and to restrain it by the two top corner fittings of the same end.

6.8.2  Lifting and restraining devices shall be properly engaged.

6.8.3 The applicability of end lift (method 1) is given in table 10.

7

O
Figure 11 — Lifting by means of an end lift (meth&d 6\
Table 10 — Applicability of end lift (meq@%
N
QO

Key : |:| Allowed - Not allowed (or not applicable)
%)
N 1SO
Empty container Container type $ 6346 Loaded container
’\\Q X BBB BB Bl BY C¢ C
General pur| 0sé" GP,VH
X
Q@t‘dp uT
3 )
P
Bu@&»pressurized/box BU
o, Thermal RE,RT
k\ RS
O\‘ Tank for liquids and gases IN,TD
N TG
ulk: non-pressurized/hopper pressurized BK
Platform PL
complete and fixed ends PF
fixed free standing posts PF
complete and folding ends, erected PC
Platform condition
-based | folding free standing posts, erected PC
condition
complete and folding ends, folded PC
COTTHHHOTT
folding free standing posts, folded PC
condition
Platform-based with complete superstructure PS
and open-sided

NOTE — When using this method, care should be taken to ensure that under dynamic conditions the container is not
subjected to undue deflection or damage.

6.9 End lift: Method 2

See figurel2.

14
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6.9.1 The container is lifted by means of an end lift frame designed to lift a container by the two top corner fittings
of one end and to take the reaction forces on the bottom corner fittings of the same end or on suitable corner post
areas above those corner fittings (see figure 13).

6.9.2 Lifting devices shall be properly engaged.

6.9.3 The applicability of end lift (method 2) is given in table 11.

Dimensions in millimetres

R
n
5
. )
///
. ~
: o 0
n ~N

NOTE — Dimension a iiaGDwn to indicate that the two
bearing areas shall ha\gz\e\ ilar or equal heights.

Figyre 12 — Lifting by means of an end lift Figure 13 — r%gement of bottom cofner
(method 2) fitti nd corner post areas

Table 11 — Applicability of end Iifg\@thod 2)

Key : I:l Allowed - Not allowed (or not applicaw
A

ISO
Empty container Container ty';@ 6346 Loaded container
o\ B B BY C
Gen‘e%‘ﬁurpose GP,VH
—
(.\\\.) Open top uT
]
. Buk: non-pressurized/box BU
*
hJ
Thermal RE,RT
RS
Tank for liquids and gases IN,TD
TG
Bulk: non-pressurized/hopper pressurized BK
Platform PL
complete and fixed ends PF
fixed free standing posts PF
complete and folding ends, erected PC
Platform condition
-based | folding free standing posts, erected PC
condition
complete and folding ends, folded PC
condition
folding free standing posts, folded PC
condition
Platform-based with complete superstructure PS
and open-sided

NOTE — When using this method, care should be taken to ensure that under dynamic conditions the container is not
subjected to undue deflection or damage.

6.10 Fork lifts
See figure 14.

15
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Figure 14 — Lifting by means of forks

6.10.1 The container, if provided with fork-lift pockets as specified in ISO 1496-1, is lifted by means of forks.

WARNING:
under the ba

ks
6.10.2 Forks| should ideally extend the whole width of the container, but under no circum&. ces should they
extend less than 1825 mm into the fork-lift pockets. s

When 1CC, 1IC and 1CX containers are fitted with a second (inner) set of fork-lift po@t these pockets shall be
used for empty handling only. %
;\\

O
K

Table 12 — Applicability of fork IiftsQ

6.10.3 The dpplicability of fork lifts is given in table 12.

Key : I:I Allowed - Not allowed (or not applicable) $\0\
o
| 1so
Empty container Container type \ 6346 Loaded container
k3 Q.
General purpcsA\ GP,VH
O
Opew uT
Bulk:wt‘essurized/box BU
C.
.~ Thermal RE,RT
N ¢ RS
%‘Tank for liquids and gases IN,TD
n TG
e t] - .
Bulk: non-pressurized/hopper pressurized BK
Platform PL
complete and fixed ends PF
fixed free standing posts PF
complete and folding ends, erected PC
Platform condition
-based | folding free standing posts, erected PC
condition
complete and folding ends, folded PC
condition
folding free standing posts, folded PC
condition
Platform-based with complete superstructure PF
and open-sided
1) Centre of gravity may be eccentric.
2) Centre of gravity may be mobile, e.g. liquid, bulk or hanging loads.

7 Landing and supporting
7.1 To avoid damage,containers shall be landed carefully.

Containers shall not be dragged or pushed over any surface.
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7.2 On the ground, a firm, flat, drained surface shall be provided, clear of obstructions and projections. On the
ground, containers shall be supported by their four bottom corner fittings only.

7.3 On carrying vehicles, containers shall be supported by their corner fittings only, or by the intermediate load
transferring areas in the base structure only.

8 Stacking on the ground
8.1 When stacking containers, adequate contact between the top and bottom corner fittings should be ensured.
8.2 Special consideration should be given to the wind conditions which might lead to sliding and tipping of

containers; larger and empty containers are more likely to be affected by wind. The critical wind speed is lower for
multiple rows than for a single row (stack). Wind effects can be reduced by

- limiting thg stacking height;

- block stowage;

- securing ¢f containers to the ground;

- block stowage with loaded containers in the uppermost tier;

- use of stacking fittings or lashings, in particular in exposed rows.
Containers|should be stacked so that the longitudinal axis is in line with the predominant wind directign. In the case
of a stormp warning, the containers at the corners of the block should be secured. The ng¢ed for such

countermegsures should be considered at wind speeds in excess®f 15 m/s 1.

For a blocK of multiple rows of similar containers and for a;given wind speed, displacement is likely tp occur in the
sequence ghown in figure 15.

Figure 15 — Wind effects on block stowage of containers
9 Securing during transport
9.1 General

9.1.1 In order to prevent any movement of containers relative to the ship or the carrying vehicle, which might lead
to injury to personnel or damage, the containers shall be secured during transport, except as envisaged in 9.3.2.

1) 15 m/s = 29 knot = Beaufort 7.
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9.1.2 Containers should be restrained from horizontal movement by their bottom fittings as the main strength of a
container is derived through its bottom frame.

9.1.3 Methods used for securing containers to a vehicle or ship should ensure that the strength of containers and
their ability to withstand securing forces applied are not exceeded.

9.1.4 The correct positioning of all securing devices should be checked before placing containers onto or
removing them from ships or carrying vehicles.

9.1.5 The correct application of such devices should be checked before and during transport.

9.2 Securing on board a ship

9.2.1 Forces on board a ship

On board a ship at sea, containers are subjected to forces arising from ship motion, wind and\boarding seas (see
figure 17).

a) rotational motion b) linear motion

i) Sway
Brief sideways/motion along slope of sea sUrface

i) Pitch i) Surge
5 Lp Brief additional forward motion along slope of sda surface

Ny

i) Yaw iii) Heave
Momentary deviation from projected course Brief vertical motion due to rise and fall of sea surface

4

B — L

Figure 16 — Examples of motions of a ship at sea
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9.2.2 Effects on container

9.2.2.1 Racking

Racking is the deformation of the container end or side frames as a result of transverse component static and
dynamic forces applied to it.

The principal racking force arises when a stack of containers is subjected to rolling which results in transverse
forces being borne by the lower containers in the stack; wind can add to these forces.

Should the forces anticipated from this cause exceed the container racking strength, the affected containers shall
be given support; this is usually only necessary with transverse racking (see figure 17).

9.222 Ti

Tipping is
such as by

9.2.2.3 Sliging

Sliding is the horizontal movement of a container relative to its bearing surface;‘it-can be prevented

positioning
9.2.2.4 Co

Collapse is
devices ma

ing

he tendency for a container or stack to pivot on a bottom edge when subjected.to.a tra
rolling or wind; a vertical securing element is required to resist it (see figure 17),

fittings, although small movements within their tolerances may still accur (see figure 17).
lapse

the failure of a corner post resulting from excessive compressive load; the force applie
y increase compression load (see figure 18).

wind

Compressid
Tipping force
force

\\\\\u\\RackImg Collapse

force

\ sliding 5 |J'| E

nsverse force

by the use of

d by securing

force

Figure 17 — Racking, tipping and sliding Figure 18 — Compression and collapse

9.2.2.5 Structural failure

Structural failure is the separation or permanent deformation of the structural components of a container due to
excessive force. It can be caused by improper use of securing devices or excess compression force, or loose

cargo.
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9.2.3 Ship design, stowage and securing of containers

9.2.3.1 Ships intended to carry containers are provided with structures, and fixed and portable fittings for use below
and/or above deck, which, when properly used in conjunction with planned stowage, take the factors described in
9.2.1 and 9.2.2 into consideration.

9.2.3.2 A cellular container ship is fitted with vertical guides designed to position and hold containers in vertical
stacks below and sometimes above deck. For examples of on-deck cell guides, see figure 19.

NOTE 1: A cell is the space occupied by one container when stowed within the a.m. vertical guide.
NOTE 2: Stowage of 20 ft containers in 40 ft cell guides may cause damage due to unacceptable relevant eccentricities.

Figure 19 — Example of on-deck cell guides

9.2.3.3 Arranpgements to secure containers on deck are based on either of the following two concepts:

- providing restraint of sufficient strength to secure all containers when loaded to their permitted gross mass without
exceeding the container strength; or

- providing securing equipment of a certain strength and then selecting and stowing containers, the resulting mass
of which does not induce forces exceeding the nominal strength of the containers and or the securing devices.

9.2.3.4 The methods for securing containers below deck in non-cellular container ships are similar to those defined
in 9.2.3.3 for use on deck, particularly those to prevent sliding.
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9.2.4 Types of securing and lashing equipment

9.24.1 Ge

neral

For examples of container-carrying ships, see figure 20.

When cellu

lar guides are not provided, various basic types of equipment are used such as

- buttresses;

- deck sockets (see figure 21 and figure 22);

- rods and

ansionina-davicaes—a-aturnbucklas (caa ficnira 21 and fi
SRS aEVHEEST-E- gt RPBueae S S HEgHH- =<

- chain and
- twistlocks
- pinlocks (
Combinatid

NOTE — FU

amendment$

9.2.4.2 Bu

Buttresses
to secure 4

9.2.4.3 Ro

Rods are U

wire and tensioning devices, e.g. turnbuckles (see figure 21 and figure 22);
(see figure 21 and figure 22);

see figure 21 and figure 22).

ns of these are frequently used.

nction, dimensions, strength requirements and testing of securing and 4ashing equipment will be des

p.
tresses

are permanent structures rising above the deck of théship. At appropriate heights, frames
tier of containers, and to provide a bed for the subsequent tier.

s

sed both to hold containers down against tipping and/or to provide support against rackin

figure 21 and figure 22.)

cribed in future

can be slotted

) forces. (See

bnsioning and
See figure 21

They are ufed in conjuction with a suitablé.variety of stacking cones, which both locate containers angl secure them
against sliging. Elasticity of rods is lowyand the correct tension should be applied to avoid over-tg

possible stfuctural failure of the container, the fittings or the attachment points on the vehicle or ship.

and figure 22.)

9.2.4.4 Chpins and wires

Lashing chains and wires are used like rods but only for relatively low stack weights or for single-tier stowage
because of|their relatively low allowable working loads.

9.2.4.5 Twjstlocks

Twistlocks tocate—and-sectre—containers-to—eachother—withim—a—stack;ortothetransportmode—he

the corner fittings. (See figure 21 and figure 22).

y act through

It is important to be able to identify on a twistlock, even in poor visibility, which is the correct way up or whether or
not it is locked. All twistlocks in use on board a ship shall lock by turning in the same direction.

9.2.4.6 Pinlocks

Pinlocks locate and secure containers to the deck or each other, hence they act against sliding and tipping. They
provide no support against racking forces. They should only be used for more than one tier when selection and
stowage of containers ensure that the racking strength of the lower container will not be exceeded. They can be
used in combination with other securing systems, i.e. rods or wires. (See figure 21 and figure 22.)

21


https://standardsiso.com/api/?name=692dbc4e2faf823a84fd61f8d1266416

ISO 3874:1997(E) ©1S0

9.2.4.7 Stacking cones

Single- or double-stacking cones are used to ensure that containers are located and restrained from sliding in the
horizontal plane. (See figure 21 and figure 22.)

9.2.4.8 Bridge fittings

Bridge fittings are designed to hold adjacent containers together by the upper corner fittings. (See figure 21 and
figure 22.)

9.2.4.9 Tensioning devices

Varying tensigrirg-devices-used-neclade

- turnbuckles;
- hydraulic or pneumatic devices;
- overcentre tensioners;

- lever arms;
- lever hooks gnd chains.

Turnbuckles are usually necessary to provide sufficient strength to support containers fully against racking forces.
(See figure 21 and figure 22).

_

Non-cellular Cellular Hatchless

Figure 20 — Examples of container-carrying ships
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Figure 21 — Example of typical securing, lashing and handling equipment (see figure 22)

Semi-automatic

a) Twistloek

Z

¢) Corner hooks

rod C(>>__1' ———

&

elephant foot

b) Lashings

key hole socket raised socket flush socket

d) Elephant foot and sockets

Figure 22 — Examples of typical securing,

lashing and handling equipment
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