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1 GENERAL

1.1 APPLICATION

1.1.1 Russian Maritime Register of Shipping' carries out technical supervision
based on the present Technical Requirements® for the arrangement and securing of
the international standard containers on board the ships intended for container
transportation, as well as supervision of containers securing devices.

Performance of the present TR is mandatory for the ships having in their
Classification Certificate as required by 2.3.1, Part I "Classification" of the
Rules for the Classification and Construction of Sea-Going Ships® an additional
characteristic stating that the ship is intended for containers transportation, and
is also mandatory for container ships carrying containers on the open deck.

The present TR apply to the ships of unrestricted area of navigation and
restricted area of navigation R1. Degree of reduction of the said requirements
for the ships of restricted area of navigation R2-RSN, R3-RSN and R3 is
subject to special consideration by the Register in each particular case.

1.1.2 The present TR have been developed as applied to the ISO series 1
containers (set forth in the Register Rules for the Construction of Containers).

Other types containers securing is subject to special consideration by the
Register taking into account their strength and rigidity.

1.1.3 As a rule, fully loaded containers shall be considered. It is permitted to
provide containers arrangement and calculate containers securing based on their
partial loading. In these cases, the submitted plans of containers arrangement
and securing shall specify permissible loading of all containers.

1.1.4 The present TR do not apply to the methods of containers securing in
the container ship cargo holds equipped with cellular guide members (see the
definition of "container ship" in 1.1, Part I "Classification" and 8.4.8, Part III
"Equipment, Arrangements and Outfit" of the Rules).

! Hereinafter referred to as "the Register".
2 Hereinafter referred to as "TR".
3 Hereinafter referred to as "the Rules".



1.2 DEFINITIONS AND EXPLANATIONS

1.2.1 For the purpose of these TR the definitions and explanations given in
Part I "Classification" and Part III "Equipment, Arrangements and Outfit" of the
Rules are adopted. Additionally, the definitions and explanations mentioned
below have been adopted in the present TR.

1.2.2 Safe working load for containers securing de-
vices (SWL) is a permissible load for the securing device established upon
results of the ultimate load testing of the test and prototype specimens of the
above device by taking into account prescribed safety factor.

1.23Proof load (PL) is atest load which the securing device shall be
capable of withstanding without permanent set.

1.2.4 Breaking load (BL) is a test load used for determination of
ultimate bearing capacity of the considered containers securing device which is
not subject to fracture.

1.25 Removable containers securing devices are various
buttresses, bridge fittings, cones, lashings and equally efficient means attached
to the containers, ship structures and fixed containers securing devices by
detachable joints.

1.2.6 Fixed containers securing devices are various padeyes,
deck fittings, weld-in sleeves, sockets and equally efficient means permanently
fixed on the hatch covers, decks and other ship hull structures.

1.2.7 Lock is a removable device for containers securing which function
is to prevent either horizontal or vertical movement of a container. Regardless of
the design, a lock (automatic and semiautomatic twistlocks, stacking cones with
inserted pin) is designated and shall be tested for the action of horisontal shear
load and vertical tensile load.

Double twistlocks, except stated one, are designated for inter-
connecting two adjacent stacks and shall be tested additionally with horizontal
tensile and compressive load.

1.2.8 Stacking cone is a removable containers securing device which
function is to prevent horizontal movement of a container (shall be tested with
horisontal shear load).

Double stacking cones, except stated one, are designated for
interconnecting two adjacent stacks and shall be tested additionally with
horisontal tensile and comprehensive load.

1.29 Lashing is a removable containers securing device which design
and method of connection with a container and fixed containers securing device
shall provide the capability of taking up tensile forces only. Lashings normally
contain arrangements for their length regulation (for example, a turnbuckle).



1.2.10 Strut is a removable device for containers securing which design
and method of connection with a container, fixed containers securing device or
ship hull structures shall provide the capability of taking up both tensile and
compressive forces acting along the strut centre line.

As a rule, a strut shall be provided with a length regulator.

1.2.11 Buttress is a removable device for containers securing which
design and method of connection with a container and ship hull structures shall
provide the capability of taking up compressive forces acting along the buttress
centre line.

As a rule, a buttress shall be provided with a length regulator.

1.3 TECHNICAL DOCUMENTATION

1.3.1 For the ships intended for container transportation the following
documentation shall be submitted to the Register:

.1 containers arrangements and securing plan (drawing). The plan shall
clearly indicate containers type and size, maximum gross masses permissible for
arrangement in different parts of the ship and illustrate securing method for each
container, as well as provide main data on each container securing device (i.e.
assembly drawing number or technical specifications on the securing device, its
name, and value of the safe working load for each load case);

.2 calculations determining forces in the containers securing devices and
structural elements carried out in compliance with the present TR;

.3 assembly drawings and drawings of the main parts of the containers
securing devices, containing data on material of the parts, their heat treatment,
safe working load (SWL), proof and breaking load tests.

1.3.2 Where it is supposed transportation of containers different from ISO
series 1 containers, additionally, technical documentation specified in 5.2 of the
present TR shall be submitted to the Register.

1.3.3 Where the documentation specified in 1.3.1 is not included in
documentation concerning technical design, detailed design or technical detailed
design such documentation (or its extracts) previously approved by the Register
as a part of the similar ship design or working documentation containing
information on the approved (in this ship design) plan of containers arrangement
and securing in holds, on decks and on cargo hatch covers, as well as data on the
mass of containers being arranged, shall be submitted to the Register.



2 CONTAINERS ARRANGEMENT AND SECURING

2.1 GENERAL

2.1.1 Containers carried on deck or on cargo hatch covers shall be located
mainly in the longitudinal direction of the ship.

2.1.2 Containers shall be arranged in such a way that they do not project
beyond the ship side. In cases when containers project beyond the hatch covers
or other ship structures on which these containers have been placed, special
deck supports shall be provided under each projecting corner of the container.

2.1.3 Arrangement of containers approved for transportation in cargo holds,
on decks, on hatch covers; number of their tiers, their mass shall be determined
taking into account conditions to provide ship’s stability and strength of ship
structures and cargo hatch covers (with regard to the requirements of Part II
"Hull", Part IIT "Equipment, Arrangements and Outfit" and Part IV "Stability" of
the Rules), as well as conditions to provide strength of containers securing
devices and containers themselves in compliance with the present TR and
containers technical characteristics.

2.1.4 Arrangement and securing of containers shall provide free passage to
all parts and spaces of the ship access to which is required while at sea.

2.2 CONTAINERS SECURING

2.2.1 Containers shall be secured using one of the following methods or
their combinations:

application of container corner locks;

application of lashings (chain, steel wire rope or rod);

application of struts, buttresses or similar devices.

Other containers securing methods may be subject to special consideration
(see also 1.1.4).

2.2.2 Selection of containers securing method for a particular ship is carried
out by the documentation developer upon agreement with the shipowner (with
regard to 2.2.1) providing the following:

.1 the locks fitted in each container bottom corner, regardless the calculation
results, are mandatory in case when containers are stacked in one tier on the
open parts of the decks, hatch covers and if the containers are not secured with
the lashings;



.2 in case when the lock is not fitted in this corner the stacking cone (or
double stacking cones) for each container bottom corner is mandatory.

2.2.3 In case of containers stowage in blocks or semi blocks in the hold
(see 4.1.1) to avoid a possibility of containers compression as a result of ship
hull deformation in waves the following shall be met:

.1 in case of using buttresses (see Fig.4.1.1-3) guaranteed clearances
between the buttresses and the block shall be provided (v));

.2 in case of using struts (see Fig. 4.1.1-4) two independent semi blocks
with the clearance v,; between them shall be provided in the hold. These semi
blocks shall not be interconnected on any level with double stacking cones,
double twistlocks or bridge fittings.



3 DESIGN LOADS

3.1 Containers securing devices and containers elements shall be tested for
capability of withstanding forces caused by the loads F,; and FYms) affecting
the gravity centre of each container in the transverse plane and by the loads F;
and F{°"® in the longitudinal plane simultaneously with the wind load W; acting
upon the windward surfaces of containers.

3.2 Combined loads F,; and F{{*"® in the transverse plane are determined
by the formulae:

Fy=mgay,; , (3.2-1)

Fz(lgrans) _ migagtirans). (32_2)

Combined loads F,; and F{{*"® in the longitudinal plane are determined by
the formulae:

in:migaxia (32-3)

Fo"®) = mgal?™®, (3.2-4)

where F,; — horizontal load parallel to the center line of the ship, in kN; the cases when the load is
directed both forward and aft shall be considered;
F,; — horizontal load parallel to the midship section plane, in kN; the cases when the load is
directed both to the nearest shipside and the opposite side shall be considered,
F{rams) and F{°"®) — vertical loads, in kN, directed downward when their values are positive,
directed upward when their values are negative. Combined action of maximum values

trans)

of loads Fmax) and Fz([(max) and respectively Fiyimax) and Fz(‘-’(”m”iﬁ) — with maximum

values of dimensionless accelerations @yimax) @xitmax)» a%ﬁfjﬁ) and a(zf-‘(’,'lf’;i) shall be

(trans)

considered. Combined action of minimum values of loads Fl;min) and Fzimin) and
respectively Fyjgmin) and F ;,’;,;;«;ﬁ) — with minimum values of dimensionless accelerations
Qyigminy Ai(minys a%’,{ﬁ,?) and aff(’l';ﬂ) (see 3.3) shall be considered.
m; — mass of the considered container, in t;
g — acceleration due to gravity equal to 9,81 m/s?;



3.3 The dimensionless accelerations are determined by the formulae:
for the transverse plane of the ship

Ayimary=(0,3 +23/L1)(1,27 +0,91x7/L* + 0,44Z/B), (3.3-1)
alim) 1,26/ Li/1,14+ /L) + [ 11,954/ L, — 1,10)]- 'Z‘-' (3.3-2)
yieminy=(0,3+23/L1)(1,27 +0,91x7/L> + 0.44Z/B) , (3.3-3)
alam=1,18,/L1/3,83 + /L) — [11,954/L, — 1,10)] |fo| (3.3-4)
for the longitudinal plane of the ship
iemany=(31.9/4/L1 —0,59)(0,132+ Z,/L)— 0,054 , (3.3-5)
(long) 7.5
zi(maxy=1,3+20/L; +(38/\/L1)~f2 , (3.3-6)
Qyxi(min)~ Axi(max) » (3 3'7)
a=0.7 20/ — B8/ L) 3 . (3.3-8)
where L — ship length between perpendiculars;
L, — ship length between perpendiculars but not less than 100 m;
B — ship breadth;
x; — distance between the gravity centre of the considered container and the midship section

plane, in m;

z; — vertical distance between the summer load waterline and the gravity centre of the
considered container, in m, is assumed as positive where the gravity centre is above the
waterline and negative where the gravity centre is below the waterline.

The gravity centre of a container is assumed as positive at a distance of 0,4
of its height from the container bottom base.

3.4 Wind load W, in kN, affecting the windward surface of container is
determined based on the effect of the wind pressure p=1,5 kPa.

3.5 Forces occurring in the containers securing devices due to the loads
specified in 3.1 and 3.2 shall not exceed the value of the safe working load
(SWL) prescribed for the considered device (see 6.2.1) while the forces
occurring in the container elements shall not exceed the permissible value
specified in 5.1.

10



4 DETERMINATION OF FORCES OCCURRING
IN THE CONTAINERS SECURING DEVICES
AND STRUCTURAL ELEMENTS

4.1 DETERMINATION OF FORCES OCCURRING
IN LASHINGS, STRUTS AND BUTTRESSES
(CONDITION OF CONTAINER RACKING CONSIDERATION)

4.1.1 Two or more adjacent container stacks may be considered as
constituting a single block (semi block) providing that these stacks are
interconnected with double stacking cones, double twistlocks or bridge fittings
on all the levels where buttresses, struts shall be provided or where the upper
ends of the lashings shall be secured. Specific types of the blocks (semi blocks)
used are shown in Figs (4.1.1.-1) — (4.1.1.-4); the tiers numbering in the stacks
({) and the levels numbering (j) adopted in the TR are shown in these figures.

Where the container stacks are adjacent but not interconnected, as
mentioned above, they are considered as separately standing.

- - iz4
1 LLL ra | ol L
T 7 T Ll
. =3
Thoriz ;
h’:;(hl) -lk ‘k R I Il Tl’ ‘h
1 L T T )
e » i=2
Thor‘izl(b[) * ‘k
T
——

Fig. 4.1.1-1
Block with diagonal lashings, 7., =4, n=4, njy0n =4, Nipaan =2
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Fig. 4.1.1-2
Block with external lashings, 1., =4, n=4, Njpaan =1, Njpaq1 =1 (double) or 1,z =2 (single)

Buttresses

<

-
-

-

Thorizamn ;
1
Y

-

ThorizZ(hl)
—— e

Thorizl (bD)

Fig. 4.1.1-3
Block with buttresses, 7,i, =5, 1= 5, Njoaat = Nioad2 = Nioads = 1
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Sl T R N
r, J=3

+=1
Thorizi o) 'S J=1
i j=0

Fig. 4.1.1-4
Two semi blocks each with struts, 7, = 6, 1= 3, Nipaat = Mioad> = Noads = Noads = 1

4.1.2 Horizontal components of forces occurring in lashings, buttresses or
struts Toriz jor), in kKN, for a block (semi block or stack) are determined on the
basis of solving a linear system of equations which quantity is equal to the
number of levels where buttresses, struts are fitted or the top ends of the lashings
are secured.

To build up the system of equations for a particular containers securing plan
such equations shall be selected out of the universal equation system (see 4.1.3)
which numbers (j) correspond to the level numbers (j) where struts, buttresses
are fitted or the top ends of the lashings are secured on the particular containers
securing plan.

4.1.3 The universal linear equation system for n ., < 6 consists of the
following:

for j=1

(1+1¢1Mioa1 ) Thoriz1oy T Thorizoen T Thorizzen  Thorizaw T Thorizsen T Thorizsey =M1, (4.1.3-1)

for j=2

Thorizioy T C A n6a/Mi006) Thorizaeny + 2 Thoriz3ey + 2 Thoriza T 2 Thorizson T 2 Thorizeey=Mo; (4.1.3-2)

13



for j=3

Thoriz1ey F 2T porizaey T 3163 M104as) Thorizay + 3T horizay T 3T horizson T 3 Thorizeeny = M 5 (4.1.3-3)

for j=4

Thoriz1ey T 2 Thorizaeny 3 Torizaeny T (41 1164/ M10a0) Thorizaoy + 4T horizson + 4 Thorizeon = Ma; - (4.1.3-4)

for j=5

Thorizin 2T horizaety T 3 Thorizawn + 4T horizaceny T (5 + 165/ Miogase) Thorizs + S Thorizoen = M (4.1.3-5)

for j=6

Thorizvn 2T horizaey T 3 Thorizawny 4T horizaey T S Thorizswny + (6 T 11¢6/Moads) Thorizoen = M (4.1.3-6)

The values of M; entering into the universal equation system (4.1.3-1) —
(4.1.3-6) are determined by the formulae:

n
Ml = —ig(0,4m1a1 + mody + msdas + mgydy + msds + m6a6) +

Qe =1) vy (4.1.3-7)
4 c
M2 = % [0,47’711&1 + 1,41’}’12612 + 2(71’13613 + mydy + Mmsds + mﬁaﬁ)] +
(4.1.3-8)
+ (e — DWW ="22 ,
My = %[0,4”1]611 + 1,4moa, + 2,4msas + 3(mgyas + msas + m6a6)] +
(4.1.3-9)
(6nnei 9) W 73
4 c ’
M4 = %g[0,4m1a1 + 1,4mZ(12 + 2,4}'7’13613 + 3,477’14614 + 4(m5a5 + m6a6)] +
(4.1.3-10)

+ 2(ntier_ 2) W— % >

14



MS = %(0,4”’[1611 + 1,41/}’!2612 + 2,4]’)’[3(13 + 3,4}’}’14514 + 4,4]’}/[5(15 + Sméa()) +
+%ﬂ s (4.1.3-11)

M6 = ’%g(OAmlal + 1,4m2a2 + 2,41’1’13613 + 3,41’1’14614 + 4,47715615 + 5,4m6a6) +

4.1.3-12
+3(ntier_3)W_% > ( )

where n,;,, — number of containers tiers in one stack;

n — number of stacks in a block — for lashings and buttresses;
number of stacks in a semi block — for struts;
for a separately standing stack n = 1;

Nioaa ; — Number of loaded buttresses, struts and lashings fitted or secured on the considered
level,

m; — container mass of the relevant tier, in t. Where within the limits of a single block or
semi block tier the containers masses of different stacks are not identical the average
value of m; is assumed for this tier;

a; — appropriate values for a; are assumed as:

@yitmax) OF Gyiminy — in the transverse plane of the ship;
Ayitmax) OF Gyiminy — in the longitudinal plane of the ship;

W — appropriate wind load on one container, in kN. For blocks (semi blocks, stacks)
protected against the wind it is assumed that W = 0;

v; — structural clearance between the thrust surfaces of buttresses or struts and containers,
in mm, (where provided — see 2.2.3.1). For the lashing equipped with the length
regulating device it is assumed that v; = 0;

¢ — container flexibility factor to racking, in mm/kN. For ISO series 1 containers this factor
may be assumed as:
¢ = 0,278 mm/kN — in the plane of container end wall with a door;
¢ =0,0625 mm/kN — in the plane of container end wall without a door;
¢ = 0,17 mm/kN — in the plane of container side wall;
For blocks and semi blocks in the plane of containers end walls the average value of ¢
may be assumed as ¢ = (0,278+0,0625)/2 = 0,17 mm/kN;

¢; — flexibility factor of one buttress, strut or another support or lashing secured (fitted) on
the considered level, in mm/kN, and determined in accordance with 4.1.5, 4.1.6 and
4.1.7.

4.1.4 In the equations selected for a particular containers securing plan (in
compliance with 4.1.2) it is assumed that:

Thoriz jory = 0 — for all the forces Tori- jpr) Whose index 'j" is equal to the
level "j" where neither buttresses nor struts are fitted and where the top ends of
the lashings are not secured,

a; = 0 — for the terms of equations (4.1.3-7) — (4.1.3-12) whose indexes

nenoon_n

"', "y", "a;" are greater than the number of tiers in a stack (i > ng,,.).

15



4.1.5 The flexibility factor of the lashing c;, in mm/kN, is determined by the
formula:

1,-10°
=4 Y -
ESsira,” (4.1.5-1)
where [; — full length of the lashing including turnbuckle and couplings, in m;
S§; — cross section area of the lashing, in mm?. It is assumed as 5 for:
total cross section area of all the wires of the rope (in a steel wire rope lashing);
cross section area of one branch of the chain link (in a chain lashing);
cross section area of the main rod (in a lashing bar);
E; — modulus of inelastic buckling of the lashing in tension. In the absence of actual results
of the tests it may be taken as:
E;=0,8x 10° MPa — for a chain lashing;
E;i=1,0x 10° MPa — for a steel wire rope lashing.
The value of E;, MPa, for a lashing bar (rod) is determined by the formula:

E=310°(1—1/I) , (4.1.5-2)

providing that Ej shall not be less than 1,0 x 10> MPa and more than 2,0 x 10° MPa
irrespective of calculation results determined from the formula (4.1.5-2);
a; — see Figs 4.2.2. and 4.2.3.

4.1.6 For struts and buttresses under 1.5 m in length the flexibility factor ¢;
is determined by the formula (4.1.5-1) with o;=90° and E;=1,2 x 10° MPa.
The application of struts and buttresses over 1,5 m in length and their
flexibility factor are subject to special consideration by the Register.
For struts and buttresses of 0,2 m in length and less being fitted on the rigid
hull members of the ship it is permitted to assume their flexibility factor as ¢;=0;
4.1.7 For the buttress fitted on a single span steel rail simply supported at
both ends (as shown in Fig. 4.1.7 for level j = 4) the buttress flexibility factor is
assumed as:
1272 2
¢ =10 (L =D 1/13](51J Uling 4.1.7)

where [ — distance between the supports (span) of the rail where a buttress is fitted, in m;
h — vertical distance from the upper support of the rail to the level where a buttress is fitted,
in m;
E — modulus of elasticity of the rail material; assumed as E=2 X 10° MPa;
J — moment of inertia of the rail cross section, in mm®*.

The application of container securing plans with buttresses fitted on two
levels and more on a single span rail (similar to that shown in Fig. 4.1.7) is not
permitted.

16



Single span rail (hatch cover)

Fig. 4.1.7

CL

Buttress i
J=7
|

N ; i J=4
1 -3

e " = =
j=2
M Y e
j=0
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4.2 DETERMINATION OF VERTICAL COMPONENTS
OF REACTIONS AND FORCES OCCURRING
IN THE CONTAINER POSTS AND LOCKS
(CONDITION OF STACK TIPPING CONSIDERATION)

4.2.1 The applicable in the present Chapter values for vertical and
horizontal components of forces in lashings, buttresses and struts 75, ; and
T,er; ; transmitted to the separately standing stack under consideration are
determined by the formulae:

Thoriz j= Thori: j(bl)/n > (421-1)
Tvertj: Tvert j(bl)/n/aadj 5 (421-2)
where Tjopiz jbiys 1> Pioaa ; are determined according to Chapter 4.1;
Thoriz j(b1)COSY;
T =2 horiz j(bDEOSY; 4213
vertj(bl) SlI’lOC_,' ( )

At that, forces T, ; are considered as applied to the stack to which the
lashings are secured directly; where on a considered level the lashing is not
secured to the considered stack it is assumed that 7., ; = 0.

(For example, in Fig. 4.1.1-1 forces T,.,; , are applied only to the extreme
stacks in the block, for the stacks located in the middle of the block 7., » = 0)

4.2.2 For the containers stack secured by diagonal lashings (see Fig. 4.2.2)
vertical components of reactions R v.,r and Rg; y0rr, in kN, at the points 4; and
B; for any level considered shall be determined by the formulae:

1 Niier 1 Nyier 1 Nyier
RA_/' vert — T Z in+ 2_ Z Fhoriz [h_/'i+ 2_ Z Wihwﬂ_
i—j+1 Cizi+1 Cisi+1
(4.2.2-1)
1
*7 ZT/IOI‘I'Z]'thV[Z_[/'l + vaertj 5
_ 1 Tier 1 Tier 1 Tier
RB_/' vert T Z in_z_ Z Fhori: [hji_z_ Z Wihwj[+
i=j+1 € =i+ € i+
(4.2.2-2)

1
+7 2 Thorizjhhor[zjjI 5

18



where F},,. ; — depending on the load condition considered it is assumed as:
Flitmax) OF Fyiiminy — for the transverse plane of the ship;
Fritmax) OF Fyjgminy — for the longitudinal plane of the ship;
e — depending on the container plane;
a — distance between the centres of apertures for the container fittings, in m, in the
container end wall plane under consideration; for ISO series 1 containers a = 2,26 m;
vert — distance between the centres of apertures in the container fittings, in m, for the case
when the container side wall plane under consideration; for ISO series 1 containers
vert = 5,85 m (20 ft) and vert = 11,985 m (40 ft);
hj; — vertical distance from the considered level (j) to the gravity centre of the considered
container (i), in m; container gravity centre is assumed as located at a distance of 0,4 of
its height from the container bottom base;

h,,j; — vertical distance from the considered level (j) to the centre of wind pressure on the
considered container (i), in m; the centre of wind pressure is assumed as located at a
half of the container height from its bottom base;

hporiz jn — vertical distance from the line of action of the considered force T}, ; to the considered
level (j,), in m;

2 Thoizr jAnorizjj, — sum of the moments of all forces 7}, ; which lines of action are located above
the considered level (j,);

XTer j — sum of all forces T, ; acting on lashings which upper mounting points to the
containers are located above the level considered.

4.2.3 For the containers stack secured by external lashings (see Fig. 4.2.3)

vertical components of reactions R4; e and Rp; v, in kN, at the points 4; and
B; for any level considered shall be determined by the formulae:

1 Niier Niier Niier
RA/ vert — 4 2 2 ZFhortzz bii 2 2 th;z ZThorizjhhoriz_j/‘l’ (423'1)
_/+1
Niier Nyier Niier
RB_[ vert — 4 ZFm thOVlZl i T 2 Wthl +
i=jt+1

(4.2.3-2)

1
+ ? Z Thorizjhhom'zjj,Jr 2 Tvertj .

4.2.4 For the containers stack secured by vertical lashings (see Fig. 4.2.4),
as well as containers stack secured without lashings (struts or buttresses),
vertical components of reactions R; e, and Rp; e, in KN, shall be determined
by the formulae of 4.2.2 or 4.2.3 with the following values:

ZTharizjhjjlzvaerthO . (424)
4.2.5 Where buttresses or struts are used instead of lashings the formulae of

4.2.2 and 4.2.3 are applicable, at that, for the level where buttress or strut is
fitted 7\, ; = O (see formulae (4.2.1-2) and (4.2.1-3) with o;; = 90°).
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For stacks protected from wind the formulae of 4.2.2 or 4.2.3 shall be
assumed with W; = 0.

4.2.6 Maximum value of reaction R; ,.¢4max) and minimum value of reaction
R; vere(miny are determined for each stack level upon calculation results of R; v
and Rg; .. according to 4.2.2 — 4.2.5 and with regard to the provisions of 3.2.

4.2.7 The value of R; ,.,(max) is a vertical design force being transmitted to
the relevant container bottom corner fittings and supporting structures, as well
as compressing the relevant container corner post (R; ye,(max) 1S compared with
the allowable values of Py, and P,,,, given in Table 5.1).

4.2.8 Negative value of minimal reaction R; ..smin) indicates that there is a
tendency to the stack tipping on the considered level.

Where the locks are provided on this level the negative value of R; e 4(min) iS
a vertical tensile force in the lock, as well as a force lining up relevant corner
fittings of containers (they are compared with Py, and P,,, given in Table 5.1).

Where the stacking cones are provided on this level and vertical lashings
are used the negative value of Rp; eqminy (at the point B)) is a force taken by
vertical lashings (see 4.3).

Where external or diagonal lashings, struts or buttresses are used and
stacking cones are provided on the considered level the negative value of
Rp; verqminy (at the point B;) is a force which shall be taken into account when the
values of forces in the lashings, struts or buttresses are subject to clarification
and whose values have been previously determined according to 4.1 (see 4.4);
where the value of R ; ,.¢r4min) (at the point 4;) on this level is negative the locks
shall be provided while the installation of cones is subject to special
consideration by the Register in each case.
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4.3 DETERMINATION OF FORCES OCCURRING
IN VERTICAL LASHINGS
(CONDITION OF STACK TIPPING CONSIDERATION)

4.3.1 For the containers stack secured by two pairs of vertical lashings (see
Fig. 4.2.4) in cases, when minimum values of reactions Rg; ,e-«min (at the point
B)) determined according to 4.2.6 and 4.2.8 have negative values on all or some
levels and where on these levels the stacking cones are fitted the tensile forces in
lashings T and T, in kN, are determined by the formulae:

_ Z RBj vert(min)
==, 4.3.1-1
1 (n1+n2k1) ( )
L=k, (4.3.1-2)
LE,S
=1=272 -
b= (4.3.1-3)

i€ Rpjyerminy — Vvertical components of reactions (at the point B;) having negative values, in kN;

ZR Bjversminy — summing-up over all the stack levels located below the mounting point of the top
end of a longer lashing; at that, Rp; ,.c.min) having positive values are not considered;

n; and n, — number of levels located below the mounting point of the top end of the relevant lashing
where Rp; \erminy has a negative value;

Iy and /, — full length of the relevant lashing, in m;

Ei, E», S;, S, — determined according to 4.1.5.

4.3.2 For the containers stack secured by a pair of vertical lashings under
the conditions similar to those indicated in 4.3.1 the tensile force in the lashing
71, in kN, is determined by the formula (4.3.1-1) with n, = 0.

4.4 SPECIFICATION OF FORCES OCCURRING IN THE EXTERNAL
AND DIAGONAL LASHINGS, STRUTS OR BUTTRESSES

4.4.1 For the containers stack secured by two pairs of diagonal or external
lashings (see Figs 4.4.1-1 and 4.4.1-2) in cases, when minimum values of
reactions Rp; yer(miny (at the point B;) determined according to 4.2.6 and 4.2.8
have negative values on all or some levels and where on these levels the
stacking cones are provided the additional values of the tensile forces AT} and
AT, in kN, occurring in lashings as a result of the tendency to stack tipping are
determined by the formulae:
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S R
AT :m 4.4.1-1
U Xtk Xhyg, ( )

AT=hkAT, (4.4.1-2)

_ Hscysinoy

k2 . 5
H cysina,

(4.4.1-3)

where h; ;) and h,(; — shoulders, in m, of the appropriate forces AT; and AT relative to the points 4;
of the levels j located below the mounting point of the top end of the relevant lashing
and where Rp; \erqmin) has a negative value; for levels j where Rp; yery(miny = 0 it is
assumed that /;(j) = hy(j) = 0;

Zhy ;) and Zhy;, — summing-up the shoulders /;;, and /,;, over all the levels which points 4; are
located below the mounting point of the top end of the relevant lashing;

H, and H, — vertical distance, in m, between the mounting point of the top end of the relevant
lashing and the base of the stack;

¢y, ¢ and ZRp; veryminy — see 4.1.5 and 4.3.1 respectively.

4.4.2 For the containers stack secured by a pair of diagonal or external
lashings under the conditions similar to those indicated in 4.4.1 the additional
tensile force in the lashing AT} is determined by the formula (4.4.1-1)

4.4.3 For the containers block secured by diagonal or external lashings (see
Figs 4.1.1-1 and 4.1.1-2) the provisions and formulae of 4.4.1 and 4.4.2 shall be
applicable taking instead of Rp; yersmin) Of the relevant level the sum ZRp; yersmin)
over all the stacks on this level j; at that, instead of the forces AT; and AT, the
total block forces AT,y and ATy, are determined.

4.4.4 For the containers block or semi block secured by three pairs of buttresses
or struts (see Fig. 4.4.4) in cases, when the minimum values Rp; yesmin) (at the
point B;) determined according to 4.2.6 and 4.2.8 have negative values on all or
some levels and where on these levels the stacking cones are provided the
values of additional forces ATy, ATy, AT3pr, in kN, occurring in the
buttresses or struts as a result of the tendency to stack tipping are determined by
the formulae:

— _QZRB]‘ vert(min) _
AT\ 2h10)+k32h20)+k42h3® s (4.4.4-1)

AToy=k3 AT gy (4.4.4-2)
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k=2 (4.4.4-4)
1062
s (4.4.4-5)
10)¢3

where Rp; \erq(miny — see 4.3.1;
ZRp; vert(min) — summing-up over all the levels (of all the stacks) of the block or semi block located

below the highest buttress or strut; at that, Rg; yeryminy) having positive value is not
considered;

Ry oy, B3 — shoulders, in m, of the appropriate forces AT, AT>;) and AT5y) relative to the
levels j where even in one of the stacks Rg; yer«min) has negative value; for the levels j
where over all the stacks Rg; yerminy = 0 it is assumed that /) = hygy = b3 = 0;

Zhigys Zhagy, Zhag) — summing-up the relevant shoulders £, A2, hi(;) over all the levels located
below the line of action of the appropriate forces AT, AT>pry and AT,

¢y, ¢z, c3 — see 4.1.6 and 4.1.7.
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4.4.5 For the containers block or semi block secured by two pairs of
buttresses or struts the forces AT, and AT, are determined by the formulae
(4.4.4-1) and (4.4.4-2) with Xh3;, = 0. For the containers block or semi block
secured by one pair of buttresses or struts the force AT is determined by the
formula (444-1) with Ehz(/) = Zh_o,(,) =0.

4.4.6 Considering a tendency to tipping the specified value of horizontal
component of forces in lashings, buttresses or struts on the block level j —
Thoriz jwory» i kKN, is determined by the formula:

Thoriz jiory = Thoriz jony + AT jepsin o (4.4.6)

where Tz jory — see 4.1 and 4.2.8;

ATy — depending on the level j one of the forces AT, ATopyy or AT, (see 4.4.3 —4.4.5)
located on that level j of the block or semi block is assumed in the index of force 7)o ).
For buttresses or struts it is assumed that o; = 90°.
The value of T},,:- jr is a design tensile and/or compressive force for a strut or a
buttress, as well as the force upon which the design forces acting in the container
transverse structural elements, double stacking cones, double twistlocks or bridge
fottings (see Chapter 4.5) are assumed.

4.4.7 The design value of specified force acting in the lashing 77}, horizontal
and vertical components T, ; and T, ; of the above force, in kN, are
determined by the formulae:

T/f _ leorizg:! bl) , (447_1)
© Toaaj SN %
Thorij=Tjsin o , (4.4.7-2)
Tyerij=Tjcos 0y, 4.4.7-3
J J J

where 7044 ; — cM. 4.1.3.

The forces Tjqyi- j and Ty, ; are compared with the values of T, and T,
given in Table 5.1.
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4.5 DETERMINATION OF FORCES OCCURRING
IN THE CONTAINER TRANSVERSE STRUCTURAL ELEMENTS
THAT CONSTITUTE BLOCK OR SEMI BLOCK,
IN DOUBLE STACKING CONES, DOUBLE TWISTLOCKS
AND BRIDGE FITTINGS

4.5.1 Maximum value of the force P, in kN, occurring in the double
stacking cones, double twistlocks or bridge fittings fitted on the levels where the
containers block (or semi block) is secured with buttresses, struts or lashings
shall be determined by the formula:

n—1)..-
( )Thoriz bl 5 4.5.1)

P

where n — see 4.1.3;
Thorizry — see 4.4.6.

Force P; is a shear force for double stacking cones and double twistlocks.
Besides, in case of application on the considered level of:

lashings, the force P; is a tensile force;

buttresses, the force P; is a compressive force;

struts, the force P; is a tensile/compressive force applied to the relevant
double stacking cones, double twistlocks or bridge fittings.

4.5.2 Maximum value of the compressive force Pfﬁf,,’?}j), in kN, occurring in
the transverse structural elements of the container end wall on the level where
the block or semi block is secured with a buttress or a strut shall be determined
by the formula:
(n—1

n

P&

) Tyrie o - (4.5.2-1)

Maximum value of the tensile force Pc(f,,’;f}), in kN, occurring in the transverse

structural elements of the container end wall on the level where the block or semi
block is secured with lashings or a strut is determined by the formula:

P Effyf/)j) = Thoriz jbi) - (4.5.2-2)

On the roof level of the top tier in the containers stack the force
Péﬁ,’%‘-?) or Pc(f,‘;:,’f,-)) is taken by the top transverse structural element of the container
end wall (Pc(,ﬁ;’nmg) or Pc(ff,:’f)-) is compared with Py, ,,, given in Table 5.1).

On the level between the tiers the force PL(,,C,;’,,"(}’))) or Pﬁf,’,,’s&) is taken by the two trans-
verse structural elements (top and bottom) directly adjoining the considered level
(ngz;;';;) or Pc(ff,,'ja)) is compared with the Sum Pyp,iz 10p + Phoriz bore given in Table 5.1).
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4.6 DETERMINATION OF HORIZONTAL COMPONENTS
OF REACTIONS AND FORCES
(CONDITION OF CONSIDERATION
OF CONTAINERS RACKING IN A STACK)

4.6.1 Horizontal components of reactions Ry; pori- and Rp; poriz, in kN, for
any considered level j (see Figs 4.2.2 — 4.2.4) are determined by the formula:

1 Nijer 1 Mijer 1 ,
RAj horiz RBj horiz:T ZFhariz i+ Tz VVI - 7 ZThurizj(stack) > (4 6.1-1 )
=+l =+l

where Tj,i- jcstacky — Specified value of horizontal force component in the lashing, buttress or strut
for a stack, in kN, determined by the formula:

Thorizj(stack):TLn;Ab_l) 5 (46 1-2)
ZThoriz jistacky — sum of all the forces T}i- jistacky Which lines of action are located above the
considered level. For the containers stack secured by vertical lashings (see Fig. 4.2.4),
as well as when the stack is secured without lashings, struts and buttresses it is assumed
that ZT}:(V‘[Z Jistack) = Oa
Fhoriz i — see 4.2.2;
n and ng,, — see 4.1.3;
Thoriz j(bry — S€e 4.4.6.

Nyier

For the stack protected from the wind it is assumed that )’ W,;=0.
i=j+1
Forces equal to R 50z and Rpjj0ri- in the opposite direction are shearing
forces applied to the stacking cones or locks and for level j = 0 they are also
design horizontal load applied to the supporting structures of the stack.
4.6.2 Design value of horizontal racking force of the i-th container €);, in
kN, applied to its roof level is determined by the formula:

1 1 1 Miier Riever
Q= 5 Froriz i+ vy W+ 7}? EF noriz T W) = 2 Thoriz j(stack) » (4.6.2)
mr i

where Floriz is Miiers Thoriz J(stack) — S€€ 4.6.1;
Njever — number of levels in the stack where buttresses or struts are fitted or where the top ends
of diagonal or external lashings are secured.

For the containers stack secured by vertical lashings (see Fig. 4.2.4), as well
as when the stack is secured without lashings, struts and buttresses it is
assumed that 2 T)5,.i. e =0

For the stack protected from the wind it is assumed that 7; = 0.

(Values of @; calculated by the formula (4.6.2) are compared with the values
of Qg or Qyu. given in Table 5.1).
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S PERMISSIBLE FORCES IN THE CONTAINER
STRUCTURAL ELEMENTS

5.1 For ISO series 1 containers manufactured according to the requirements

prescribed for their approved transportation on sea-going ships when containers
with allowable gross mass R established during manufacture are stacked in 6
tiers, the forces acting in the container elements determined in compliance with
the provisions of Sections 3 and 4 shall not exceed the permissible values of the
appropriate forces given in Table 5.1.

Table 5.1
Nos. Forces Containers
20 ft 40 ft
R=20t|R=24t| R=30t
1 |Force transmitted to the container corner fittings from the
lashing (parallel to the container end or side wall):
horizontal component of force, T, 150 kKN | 150 kN 150 kN
vertical component of force, 7., 300 kN | 300 kN | 300 kN
2 |Horizontal container racking force applied to the container
top corner fitting:
in the plane of container end wall, @,,4 150 kKN | 150 kN 150 kN
in the plane of container side wall, Qy;q. 100 kN | 100 kN | 100 kN
3 | Vertical support reaction transmitted to the container
bottom corner fitting (directed upward), Ry, 540 kN | 635 kN 810 kN
4 | Vertical compressive force for the container comer post, P, | 450 kN | 530 kN | 675 kN
5 | Vertical force tensioning corner post and lining up corner
fittings from a container: 150 kN | 150 kN | 150 kN
for the top fitting, P, 200 kKN | 200 kN | 200 kN
for the bottom fitting, P,
6 |Horizontal forces acting in the plane of container end wall,
tensioning or compressing container transverse structural
element:
at the level of top corner fittings, Poiz 1op 225 kKN | 270 kN | 340 kN
at the level of bottom corner fittings, Poiz poi 350 kKN | 420 kN | 500 kN

5.2 Permissible forces for the container elements other than containers
specified in 5.1 shall be established upon agreement with the Register based on
the technical documentation which determines the requirements for strength,
rigidity and tests of the said containers.
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6 CONTAINERS SECURING DEVICES.
MANUFACTURE. TESTING.
TECHNICAL SUPERVISION DURING MANUFACTURE

6.1 GENERAL INSTRUCTIONS ON MANUFACTURE

6.1.1 Selection of material for parts of containers securing devices,
necessity of their heat treatment after manufacture, heat treatment procedure are
set forth by the documentation developer and the manufacturer taking into
account part designation and the loads affecting the part, as well as prescribed
safety factors.

Information on selected material, heat treatment is recorded in the
documentation of containers securing devices and submitted to the Register
for approval.

6.1.2 Special attention shall be given to the weldability of parts of fixed
containers securing devices with regard to their chemical composition and steel
grades used in the ship structures to which the said parts are welded and the
requirements of Part XIV "Welding" of the Rules shall be met.

6.1.3 For the containers securing devices application of materials other than
steel is subject to special consideration by the Register.

6.1.4 The faults in steel forgings or castings may be repaired by welding
only when the steel in question has been previously checked for weldability
with regard to the operation peculiarities of the product.

Repairing of faults by welding shall be carried out prior to the final heat
treatment. The surface subject to repair shall be grounded to the sound metal so
as to provide for full penetration throughout the welded area.

Repetitive faults in forgings or castings are not permitted for repair by
welding.

6.1.5 Steel ropes and chains used in lashings shall satisfy the requirements
of 3.15 and Section 7, Part XIII "Materials" of the Rules.

Wires of the steel ropes shall be galvanized in compliance with the
recognized standards.

6.1.6 For containers securing devices considered in the present TR and
being, as a rule, typical standard products the issue of a Type Approval
Certificate in accordance with the procedure established by the Register shall be
mandatory.
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6.2 SAFETY FACTOR. PERMISSIBLE STRESSES

6.2.1 Main characteristic of any containers securing device is its safe
working load (SWL) set forth (confirmed) by the Register proceeding from
positive results of the breaking load (BL) test carried out in accordance with the
provisions of 6.3.4, 6.3.5 (see also 6.3.8). SWL is determined by the formula:

SWL=BL/K (6.2.1)

where SWL and BL, in kN, respectively;
K — safety factor taken from Table 6.2.1.

Table 6.2.1
Nos. Types of containers securing devices Safety factor, K
1 | Wire rope lashings; assembled 3,0
2 |Chain-lashings; assembled 2,5
3 |Lashing bar; assembeled 2,0
4 | All containers securing devices, except lashings, which have been 2,0
capable of withstanding testing with breaking load BL <800 kN
5 |All containers securing devices, except lashings, capable of 1,5
withstanding breaking load test BL>800 kN

6.2.2 Equivalent stresses occurring in the metal structures elements
applicable for containers securing (supports, foundations, etc.) under the effect
of loads specified in 3.1 shall not exceed 0.7 times the yield stress of their
material.

6.2.3 Equivalent stresses (o,,) specified in 6.2.2 shall be determined by the
formula:

G =+/02+31%, (6.2.3)

where & — normal stresses in section under consideration;
T — shear stresses in section under consideration.
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6.3 TESTS FOR TYPE APPROVAL CERTIFICATE

6.3.1 For each type and size of container securing device submitted to the
Register for the first time the following specimens shall be manufactured in
accordance with documentation approved by the Register:

two specimens for a proof load (PL) test;

two specimens for a breaking load (BL) test.

6.3.2 Specimens of fixed containers securing devices (Nos. 10 — 14,
Table 6.3.4) shall be welded to the metal structure segments so that to imitate to
the extent possible the ship structure to which the considered fixed containers
securing device is welded. Welding technique and basic requirements for
welding shall be included as the installation instructions in the documentation
on the containers securing device.

6.3.3 The value of breaking load for containers securing devices (for each
type of load) shall be assumed by the documentation developer for these devices
proceeding from customers’ requirements, considerations on typing and
unification of such type of devices, standards requirements and with regard to
the required safety factor (see 6.2.1);

6.3.4 The two specimens shall be tested with the breaking load of all the
types specified in column 4, Table 6.3.4.

Scheme of loads application (see column 3, Table 6.3.4) to the maximum
extent possible shall correspond to the operation of the considered device.

The time under load shall be not less than 10 s. Containers securing device
is considered to have passed the test if both specimens are not subject to failure
due to the breaking load; at that permanent set may be accepted, wherein there is
still a possibility of removing the device from its proper location.

6.3.5 Where the results of the specimens breaking load tests carried out in
compliance with the requirements of 6.3.4 are unsatisfactory the value of
breaking load specified in 6.3.3 shall be reduced and retesting shall be
conducted as per 6.3.4 with the reduced value of breaking load which at positive
test results shall be accepted as the initial value in the determination of safe
working load (SWL) according to 6.2.1. It is permitted to perform the initial
breaking load tests with the values less than those indicated in 6.3.3 gradually
approaching to the value stated in 6.3.3.

6.3.6 Containers securing devices tested with the breaking load are not
permitted for further use.

6.3.7 The two specimens shall be tested with the proof load (PL) of all the
types specified in column 4, Table 6.3.4.

Scheme of loads application (see column 3, Table 6.3.4) to the maximum extent
possible shall correspond to real operation conditions of the considered device.
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Table 6.34

Nos.| Type of containers Scheme of load application Type Symbol of safe
securing devices at testing of load working load

1 |Lashings (chain, steel Tension SWL(T) = ..kN
wire rope, rod) - H >

2 | Turnbuckle Tension SWL(T) = ..kN

<« Dammin) —

3 [Single stacking cone N Shear SWL(S) = ..kN

R '

4 |Double stacking ‘—_’_.-—‘ Shear SWL(S) = ..kN
concs, double Tension —|SWL(TP)= ..kN
twistlocks - o Compres-

-———'—i-i'——’ sion (along
the plate)

5 |Twistlock (automa- ’ Shear SWL(S) = ..kN
tic, semi automatic); -(—'i'

Stoppers;
Stacking cone with Tension SWL(T) = ..kN
inserted pin (key- —— * i
hole stacker)
6 |Inserted hook __}_—.» Shear SWL(S)=...kN
7 |Strut ) Tension — |SWL(TP)=...kN
- ~—p— |Compres-
sion
8 |Buttress U Compres-|SWL(P)=...kN
”m sion
—el—
il
9 |Bridge fitting Centerless | SWL(T) = ..kN
-~

10 | Weld-in socket, flush Tension SWL(T) = ..kN
with the floor —_— —_—

11 | Weld-on socket Tension SWL(T) = ..kN
protruded +

|_.>. Shear SWL(S) = ...kN
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Table 6.3.4 — continued

12 [ Deck fitting semi Tension SWL(T) = ..kN
circular
—— —

Tension SWL(T) = ..kN

[\

w

Lashing pad eye

14 |"Dove tail" locks
socket

Tension SWL(T) = ..kN

A
.

|

Shear SWL(S) = ..kN

The time under load shall be not less than 5 min. The value of the proof
load (PL) for the appropriate type of load shall be assumed not less than
determined by the formula:

PL=k;SWL, xH , (6.3.7)

where SWL — safe working load for the containers securing device determined in compliance with
the provisions of 6.2.1, 6.3.4 and 6.3.5;
ki — coefficient equal to:
1,25 — for containers securing devices with SWL <400 kN;
1,15 — for containers securing devices with SWL > 400 kN.

Containers securing devices are considered to have passed the test
providing that after the proof load application both specimens are not subject
to permanent set or other faults affecting their operability.

6.3.8 Where the results of the specimens proof load tests in compliance with
the requirements of 6.3.7 are unsatisfactory the value of proof load (PL)
specified in 6.3.7 shall be reduced and retesting shall be conducted as per 6.3.7
with a reduced value of proof load (PL") which at positive test results shall be
accepted as the initial value to specify previously determined value of the safe
working load (SWL).

The final value of the safe working load (SWL) in this case shall be
determined by the formula:

SWL=PL /ky, kN . (6.3.8-1)
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In this case to specify the value of breaking load (BL) in all technical
documentation previously approved by the Register is mandatory, the BL value
shall be specified by the formula:

BL=PLk/k;, kN. (6.3.8-2)

6.3.9 Functional tests of containers securing device shall be carried out to
determine the compliance of the above device with its designation. Special
attention shall be given to the reliability of stopping devices designed to prevent
self-releasing or loosening of tension of containers securing devices.

6.3.10 In case of positive results of specimens testing according to 6.3 a
Type Approval Certificate shall be issued in accordance with the established
approval procedure for each type and size of containers securing devices. Issue
of Type Approval Certificate for several types and sizes of containers securing
devices of the same type may be permitted.

In Section "Technical Data" of Type Approval Certificate it is mandatory to
indicate the safe working load (SWL) for the considered device for each type of
load in full compliance with its symbol given in column 5, Table 6.3.4.

6.3.11 Type Approval Certificate shall be issued by the Register Head
Office or Branch Offices. In accordance with the established approval procedure
Branch Offices shall send copies of issued Type Approval Certificates to the
Register Head Office.

6.4 TECHNICAL SUPERVISION DURING SERIAL MANUFACTURE

6.4.1 Containers securing devices shall be submitted in batches for survey
and testing. A batch shall consist of not more than 50 containers securing
devices of the same type and size. A batch of cast parts shall be stocked with the
devices of the same type and size made from metal of one cast, heat treated in
the same furnace charge or by the same type of continuous furnace heating.

6.4.2 All containers securing devices composing a batch are subject to
survey for ascertaining their compliance with the approved documentation, at
that, certificates for material or any other document confirming that material of
the parts meets the requirements of material specifications shall be submitted.

6.4.3 From each batch of removable containers securing devices, except
lashings and turnbuckles, one specimen is selected and shall be subject to the
proof load testing in accordance with the provisions of 6.3.7. Where the
specimen test results are unsatisfactory two additional specimens selected from
the same batch shall be re-tested. In case of unsatisfactory results of the second
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test each containers securing device of this batch shall be tested. The devices
which have failed the test specified in 6.3.7 shall be rejected.

6.4.4 Each lashing and turnbuckle included in the batch shall be subject to
the proof load (PL) testing in accordance with the provisions of 6.3.7. The
lashing and turnbuckles which have failed the test specified in 6.3.7 shall be
rejected.

6.4.5 Containers securing devices shall be subject to marking. The scope
and types of marking are set forth upon agreement with the Register during
development of documentation on the devices; in any case marking of the batch
distinctive number shall be mandatory (see 6.4.1 and 6.4.6).

6.4.6 In case of positive results of survey and testing according to 6.4 each
containers securing device included in the batch surveyed shall be subject to the
Register branding.

Certificate (see form 6.5.30) for the batch of containers securing devices
which has passed the survey shall be issued by the Register.

In the Register Certificate (see form 6.5.30) an entry concerning the safe
working load specified in column 5, Table 6.3.4 shall be made.

7 TECHNICAL SUPERVISION OF CONTAINERS
SECURING DEVICES IN SERVICE

7.1 GENERAL

7.1.1 The system of surveys, examinations and tests of containers securing
devices in service sets forth the procedure of their periodical submissions to the
Register for ensuring their safe operation in compliance with the present TR.

7.1.2 Submission of containers securing devices for surveys, examinations
and tests within the time established by the present TR, as well as performance
of all necessary preparations on conducting the tests shall be a responsibility of
the shipowner.

7.1.3 The Register surveyor shall refuse to supervise the testing, as well as
perform a survey or an examination where the containers securing devices are
not sufficiently prepared for the test, survey or examination.

7.1.4 During surveys of containers securing devices carried out by the
Register, administration of the ship or enterprise preparing the above devices for
survey shall report on all the faults revealed, as well as repairs, parts and ropes
replacements which have been performed since the last survey.
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7.1.5 Logbook on Recording and Examination of Reusable Fastening
Facilities for Cargos in the form prescribed by the shipowner and filled up in
compliance with the requirements set forth for such documents shall be
available on board the ship and presented to the surveyor at any time.

7.2 SURVEYS, EXAMINATIONS AND TESTS

7.2.1 Periodical surveys.

7.2.1.1 All containers securing devices in service are subject to initial,
annual and special surveys so that to ascertain their fit conditions and that they
are provided with all necessary documents. Survey results shall be indicated in
Report on Survey of the ship (form 6.3.10).

7.2.1.2 During special survey the certificates of the Register (form 6.8.3,
form 6.5.30) or certificate of other classification society — IACS member,
Certificate of Test and Survey of Reusable Fastening Facilities (RFF) for
General Cargos (form 5.1.7) (where necessary) and Logbook on Recording and
Examination of Reusable Fastening Facilities for Cargos shall be presented to
the surveyor.

7.2.1.3 Availability of manufacturer’s markings and brands of the Register
or a body authorized by it for substitution shall be checked during survey.

7.2.1.4 Containers securing devices not subject to defects or wear exceeding
permissible values preventing them from further use shall be considered as
approved for service.

7.2.1.5 Where during special survey the defects affecting safe use as well as
the wear exceeding the permissible values are found in containers securing
devices the worn out or defective devices shall be replaced or repaired with the
method approved by the Register and the faults shall be eliminated. Repaired
containers securing devices shall be subject to the proof load test.

7.2.2 Survey of containers securing devices in service, manufactured
without supervision of the Register or other classification society — IACS
member.

7.2.2.1 In cases when containers securing device are not provided with the
Register certificates or certificates of other classification society — IACS
member, as well as with the brands of the Register, other classification society
or manufacturer the shipowner submits them for the survey to meet the
requirements specified in 14.12.1.3, Part II "Technical Supervision of Ships in
Service in Compliance with the Register Rules" of Guidelines on Technical
Supervision of Ships in Service.
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7.3 LIMITS OF WEAR

7.3.1 The present standards of wear are tentative and may be altered
depending on the specific operation conditions and the type of securing device.
The present standards refer to the places liable to the maximum wear.

7.3.2 Containers securing devices having parts with 10 per sent wear and
more regarding of thickness and diameter, as well as with cracks, fractures or
permanent set shall not be permitted for use.

7.3.3 Steel wire rope lashings shall not be used if:

5 per sent and more of the total number of wires in the rope are broken in
any length equal to ten times the rope diameter;

there is any tendency towards birdcaging (i.e. separation of the strands or
wires);

a strand broken;

it shows signs of corrosion, particularly of the internal corrosion;

the wires are broken only in one strand, or in the length of less than 10 times
the rope diameter, or in the wire hinges with metal clips.

more than one torn wires nearest to metal clips are broken.

7.3.4 Wear of welded or punched chains links shall not exceed 10 per sent
of the initial diameter (allowance is not considered).

7.3.5 Containers rods shall not be subject to curvature with a bend more
than 1/50 of the rod length unless the curvature has been designed.

7.3.6 The containers securing devices having threaded details with damaged
thread shall not be permitted for use.

7.3.7 All movable or rotating parts shall move without gripping, jamming
or use of extra force.

7.3.8 Availability of corrosion pits or spots shall not exceed 15 per sent of
overall surface area of metal parts.
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