PART Il. HULL

1. DESIGN PRINCIPLES

1.1GENERAL

1.1.1Application.
1.1.1.1 Unless provided otherwise,

requirements of the present Part of the
Rules apply to steel ships of welded

construction, from 12 to 350 m in length
whose proportions are taken withthe
limits given in Table 1.1.1.1

Tablel1.1.1.1
Navigaton Area
T g
= gl gy
Proportion | @ | & | &% %%g@
ofship || | [E,e TP
2 g gud [Uhad
g x O:EO: 2&”".’0
> - |7 R
The length 18| 19 (20| 21 |22| 23
of the ship t¢
the deptt
L/D
The breadth2,5/2,5(3%| 3 | 3| 4
of the ship tc
the deptt
B/D

1 For vessels of dredging fleet, not more than 3.
2 For vessels oindustrialfleet, not more than 4.
3 For floating cranes, not less than 4,5.

The requirementsfahe present Part of

which were at a similar stage of
construction on July 1, 2017 or after that
date or
- which were commissionean July
1, 2020 or after that date
The scantlings of hull members,
essential to the strength of hull and the
construction of the said ships are
regulated byXVII fiCommon Structural
Rules for Oil Tankersvith Double Sides
0 and PartXVIll fiCommon Structural
Rules for Bulk Carrier® of the Rules
The requirements of this part may be
used if it is stipulated in these parts
1.1.1.2 The scantlings of hull
members, essential to the strength of
ships whose construction and main
dimensions are not regulated by the
present Rules are subject to special
consideration by the Register

1.1.1.3 Statement of passenger ship
with sign¢, ¢-R1, $-R2, $-R2-RS, ¢ -
R2-S, 1-R3-S, 1-R3-RS, &4-R3-S, -
R3-RS, D-R3-S, D-R3-RS i n s hi
Class notation compliance with the
provisions of the European Parliament
and Council Directive 2009/45 / EC of 6
May 2009 in relation to regulations and

the Rules do not apply to oil tankers ofsafety stadards for shipss which entered

150 m in length ancgbove and to bulk
carriers ofl50 m in length and abovef
unrestricted navigation argahich design
includes one degkopside tanksand and
sidehoppertanks in cargo aasexcluding
ore carriers and combined ships

- contracted for construction on or
after 1 July 2015

- in the absence of a contract for

construction which keels were laid or

into force on 15 July 2009 (revised
version, as amended by Directive
2010/36 / EU Commission on 01.06.
2010), followed by Directive 2009/45 /
EC, shall be in accordance with the
requirements of section 2.6.1 of the
General egulations for the technical

! Refer tow [ ResolutionMSC.290(87)
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supervision activities with application with the approved technical
these Rules to a ship and/or the speciadocumentation listed i4.2.3 Part |
requirements of these Rules, dependingClassification Rules for classification
on the sign in the ship's class notation aand construction of shigs

for new or existing (refr to 2.6.1.1.4.2 or 1.1.2.3Tightness test of ship's hull
2.6.1.1.4.3 Generaregulations for the shall be carried out according to the
technical supervision activities, provisions of Appendix 1.

respectively) ships referred to in certain 1.1.3Definitions and explanations.
points with reference or without such a 1.1.3.1 The definitons and
reference on the sign in the ship's clasexplanations relating to the geakr
notation, namely compliance with the terminology of the Rules are given in
following requirements Part | "Classification".

. : For the purpose of the present Part
- new ships wth sigrs ¢, ¢-R1, ¢- : e
R2, $-R2-RS, $-R2-ST to all applicable of the Rules the following definitions and

. : - _explanations have been adopted.
requirements of this part considering g, )
indicated in the case of specific 1.1.3.25hip dimensions and draft

. . : 1Length L, is the distance, in
requirements to these signs at certamm, on thesummer load waterline from

points, refe_rences to the sign in the ShIIO?he forward side of the stem to the after

class notation side of the rudder post or to the centre of

- existing ships with sign -R3-S, the rudder stock if there is no rudder post,

1 -R3-RS - to 1.1.6.1, 2.7.1.3, 2.7.1.4, or the distance equal to 96 per cent of the
Appendix1; length on the summer load waterline
from the forwardside of the stem to the

- new ships with sing'-RB-S,J- after side of after end of the ship,
R3-RS, 4-R3-S 4-R3-RS * D-R3-S,  yhichever is the greater.

D-R3-RS andexisting ships with sigi - However,L need not be greater than
R3-RS, with length up t®4m and over 97 per cent of the ship's length on the
-t01.1.64; summer load waterline.

- new ships with signl -R3-S, I - Where the fore or after end is of an

R3-RS 4-R3-S 4-R3-RS andD-R3-S.  unusual form, lengthL is subjet to
D-R3RS i to 1.1.63 2713 27.1.4 SPecial consideration by the Register.
Appendix1. S o 2Moulded breadthl i is the

greatest moulded breadth, in m, measured

1.1.2General. amidships from outside of frame to
1.1.2.1All hull structures regulated g iside of frame

by the present Part of the Rules are 3 Moulded depth D is the

subject to the Register survey. For thisyertical distance measured amidships
purpose an access shall be provided from the top of the plate keel or from the
their survey point where the inner surface of shell

1.1.2.2 The structures regulated by plating abuts upon the bar keel, to the top
the present Part of the Rules shall comply

with the requirements of Part Xl |
"Materials” and Part XI'V "Welding" and 2 pyereinafteri PartuiiClassification.
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of the upper deck beam at side. In shipsuperstructure  deck, second tier
having a rounded gunwale, the depth isuperstructure deck, etc., counting from
measured to the point of intersection ofthe upper deck.
the moulded lines of upper deck and side, .8 Deckhouse topis a deck
the lines extending so as if the gunwaleforming the top of a tier of a deckhouse
were of anguladesign. Where the deckhouse has several
~ 4 Draught d is the vertical tiers, the deckhouse topme called as
distance measured amidships from thgollows: first tier deckhouse top, second
top of the plate keel, or the point wheretier deckhouse top, etc., counting from the
the inner surface of the shell plating abutqJpper deck. If a deckhouse is fitted on a

upon the bar keel, to the summer loady,perstructure deck of first tier, second
waterline. In ships with timber freeboard iy etc. the deckhouse top is called

the draught Isall be measured at side to accordingly the top of second eti

the slurlnr;glr:)timfer Iodadlw?terllne deckhouse, third tier deckhouse, etc.
.1.3.3Decks ana platiorms 1.1.3.4Structures

1Upper deck is the uppermost 1 Superstructureis a decked
continuous deck extending the full lengthgircture on the upper deck extending
of the ship . from side to side of the ship or with the
-2Strength decki is the deck gige plating not being inboard of the shell
forming the upper flange of hull girder piating more than 4 per cent of the
The upermost continuous deck, long preadh of the ship
bridge deck, long forecastle or long poop 2 Deckhouse is a decked
deck outside end regions, or quarter decktructure on the upper deck or
outside the transition area may besuperstructure deck with its side plating,
considered as the strength deck (refer ten one side at least, being inboard of the
2.12.1.2) shell plating by more than 4 per cent of
.3Bulkhead deckis the deck the breadth of the ship
to which the main transvee watertight 1.1.3.5Main concepts
bulkheads are carried 1 After perpendicular
4 Freeboard decks the deck (AP)is a vertical line run through the
from which the freeboard is calculated ship centreline, which limits the ship
S Lower deck are the decks lengthL at the aft end
located below the upper deck Forward perpendicular
Where the ship has several lower(FP)is a vertical line run through the
decks, they are called: second deck, thirghip centreline at a point where the
deck, etc., ounting from the upper deck summer loadline and the fore side of
.6 Platform is a lower deck stam intersect

extending over portions of the ship's 2Midship sectionis the hull
length or breadth section at the middle of ship's lendth
.7Superstructure decks a .3 Midship region is the part

deck forming the top of a tier of of the ship's length equal to 0;4(D,21-
superstructure. Where the superstructuréorward and aft of amidships), unless
has several tiers, the superstructuzeks expressly provided otherwise

are called as follows: first tier 4 Ship's endsare portions b
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the ship's length beyond the midshipstandard spacing a0 , in m, determined by
region the formua
.5 Engine room aft @& =0,002 +0,48.
corresponds to the position of the mid Deviation from normal spacing may
length of the engine room beyond I0:3 be permitted within the following limits
aft of amidships 0,79 to 1,25 for ships of
1.1.3.6Explanation _ unrestricted servicencluding with the
1 Summer load waterline sign A and restricted area of navigation
(SLW) is the waterline on the level of the R1, ¢-R1;
cente of the load line ring for the ship's  fom 0,70 to 1,253 for ships of
position without heel and trim restricted areas of navigatidR2, R2-S,
2Block coefficientCyis the R2-RS, 0-R2, $ -R2-S, $ -R2-RS, | -R3-
block coefficient at draught d S, ] -R3-RS, 4-R3-S, 4-R3-RS:
corresponding to summer load waterline ~ om 0,65 to 1,253 for ships of
based on lengthL and breadthB, (egricted areas of navigatidk3-S, R3-

determined by the formula RS R3. R3-IN. D-R3-S. D-R3-RS.
Moulded displacement @n In the fore and after peaks the
Co = LBd . spacing of primary members shall not

_ 2 . exceed 0,6 m; between the fore peak
-39 =9,81m/s’T acceleration due p vhead and 02 aft of the forward

to gravity. ) _ perpendiculard not more than 0,7 m.
A1 = 1,025¢m’ T density of sea \/ariations from these values are subject

water . . to special consideration by the Register.
SSpecified speed of ship In all cases the spacing of mrary

Vo is the maximum speed of the ship, inmembers shall not exceed 1 m
knots, at the summer load waterline in 1.1.4 Basic provisions for

still water at rated enge speed Of {etermining the scantlings of hull

propulsion plant members

.6 Tight structure is a 1.1.4.1 The scantlings of hull
structure impervious to water and otherembers are regulated based on the Rule
liquids. design loads, calculation methods and

-7 Main frames are vertical gafety factors with due regard to
side framing members fitted in the plane.qrrosbn allowance (refer to 1.1.5)
of floors or bilge brackets within a 1.1.4.2 Derivation of the scantlings
spacing of each other of hull members in the Rules is based on

8lntermediate framesae  gryctural idealization using beam models
additional frames fitted between mainghiect to bending, shear, longitudinal

frames o _ loading and torsion having regard to the
1.1.3.7_Spacmg| is the distance offect of adjacent stragres.
between primary members 1.1.4.3 For the purpose of the
. Normal spacingisthe present Part of the Rules, the design
distance between primary members,  characteristics of the material used for

determined on the basis of the value of 1,1 structures shall be as follows
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Ren 1 upper yield stress, in MPa thickness may be reduced in proportion
sn I = design specified yield stress tg the value of,/d . This decrease is not

for normal stresses, in MPa, tdamined . . .
subject to the minimum thickness of the
by the formula . :
vertical keel, bottom stringers and floors
Sn= 235h, (1.1.4.31) of Group | ships and the minimum

where h i application factor of mechanical thickness of the structures inside the

properties of steel, determined from Table 1.1.4.3 C&Q0 and _ba”aSt tank§ of GrOUp Il ships
t.i design specified yield stress for (the division of ships into groups
shear stresses, in MPa, determined by thaccording to the terms of corrosion wear

formula - refer to 1.1.5.2), as well as plating and
members of tanks framing.
th=0,5%n.(1.1.4.32) For ships of restricted areas of
Table1.1.4.3 navigatioR2, R2-S, R2-RS, ¢-R2, ¢-

R2-S, -R2-RS, | -R3-S, | -R3R S, - u

Ren 'ﬁ? 317% 35752 g%% R3-S, 4-R3-RS, R3-S, R3-RS, R3, R3-

h ’ ’ ’ ’ IN, D-R3-S, D-R3-RSa reduction in the
1.1.44 The requirements for thickness of hull members is permitted,

strength of structural members angPut not in excess of the values given in
structures as a whole aiming at Table 1.1.4.6

determining their scantlings and strength Table 1.1.4.6 Permissible
characteristics are set forth in the Rulegeduction of minimum hull member
by assiging the specified values of thickness

permissible stresses for design normaty; imembers Service area
su=kssn and sheatt = kit,, (where ks R2. R2S|R3S R3
and k: 1 factors of permissible normal R2-RS,  {RS, R3,
and shear stresses respectiyely R2, $-R2-§|R3-IN,  D-
The values ofks andk: are given in gisz"ﬁsf’%: g?l_qss’-Rs
the relevant Chapters of this Part RS, -RB-S
1.1.45 The buckling strength #-R3-RS
requirements are imposed upon thePrimaty support ., 30%
structural  members  subject  to members in \ay
considerable compressive normal and/orooftﬁ::'aSt ta”kﬁu”
shear stresses (refer to 1.6.5) members 10% 20%

1.1.4.6 The thickness of hull
structural members determined according In all cases, unless expressly
to the requirementsf dhe present Part of provided otherwise, the hull member
the Rules shall be the minimum thicknesghickness shall not be less than 4 mm
specified for particular structures in the  1.1.4.7 In the present Part of the
relevant Chapters of this Part Rules, the requirements for determining

Minimum thickness are given for the hull member smtlings are based on
structural elements of usual carbon steethe assumption that during the
When using higfstrength steel minimum construction and service of a ship
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measures are taken for the corrosion 1.1.5.2When there are no special
prevention of the hull in accordance withrequirements for service conditions and
current standards and other currentmeans of corrosion prevention of the hull
normative documents. for determining the aantlings of hull
1.1.4.8 On agreement uh the members according to the Rules one shall
shipowner, a reduction in the scantlingsbe guided by the data on the average
of certain hull members may be annual reduction in thicknessu, of
permitted within the limits agreed with structural member given in Tablel.5.2
the Register. 1 and1.1.5.22, depending on the group
The reduced scantlings as well asof ships and the designation of the space
scantlings determined in accordance with  Tables 1.1.5.21 and 1.1.5.22
the requirements of the present Rules foprovidefor division of all ships into two
the B-years service life of the ship shall groups depending on corrosion wear
be expressly indicated in the hull conditions

structural drawings submitted to the | T dry cargo ships and similar ships
Register for review as regards the service conditipns
A special entry shall be made in the Il 7 tankers, bulk carriers,

Classification Certificate of such ships combination carriers and similahips as
(refer to 2.3.1, Part | "Classification™) regards the service conditions
1.1.5Corrosion allowance. For the webs separating the different
1.1.5.1 Corrosion allowanceDs, in  purpose compartmentsjs determined as
mm, is set for the structures whosethe average value for adjacent
planned service life exceeds 12 years andompartments

is determined by the formula In sound cases, in agreement with
the shipowner thickness agome hull
Dszu(T- 12)’ (1.1.5.1) structural membersnay be reduced to

where U average annual redin in values, agreed with the Register
thickness of the member, in mm per annum, dueto ~ 1N€ average structural members

corrosion wear or tear accordingltd.5.2 thickness  reduction of restricted
T 1 planned service life of structure, in navigation area Ships Operated in fresh
years, water for 50 and more per cent of the

if service life is not specially prescribed, T

shall be taken equal to= 25. service life is specified in thelable

1.1.5.22. If the ship is operated in fresh
For the structures whose plannedyater at least 50% of operational service
service life is less than 12 yeals,= 0. life, average structurahull members
In the drawings of hull structures, thickness reduction shall be determined
which planned service life has been takerby linear interpolationbetween Tables
to be less than 3 years, scantlings 11521 and1.1.5.22 depending on the
determined al = 25 shall be addltlonally percentage of Sh|p in fresh weat For
indicated ships of restricted servicéntended to
A special entry shall be made in thegperate only in fresh water basins, the
Classification Certificate of such ships yajue ofd may be reduced 2,5 times for
(refer to 2.3.1, Part | "Classification") group | and 1,2 times for grouprilative
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to the corresponding values specified inaccording to Tabkel.1.5.21 and1.1.5.2
the Tablel.1.5.21. 2. shall be additionally indicated.

In the drawings of hu structures, A special entry shall be made in the
which scantlings have been adopted wittClassificaton Certificate of such ships
regard to the reduced value df the (referto 2.3.1, Part | "Classification")
reduced scantlings determined atd

Tablel1.1.5.21 Average annual reduction in thickness of structural members

u, in mm per annum
Nos. Structural member Group | Group W
1 2 3 4
1 |Plating of decks and platforms
1.1 |Upper deck 0,10 0,202
1.2 |Lower deck 0,11 T
1.3 |Deck in accommodation and working spaces 0,14 0,14
2 |Side plating
2.1 |Side (no inner skin is provided):
2.1.1|freeboard 0,10 0,13
2.1.2|in the region of alternating waterlines 0,17 0,12
2.1.3 |belowthe region of alternating waterlines 0,14 0,16
29 Side (inner skin is provided) (compartments of do
"~ |skin side are not designed to be filled):
2.2.1|freeboard 0,10 0,10
2.2.2|in the region of alternating waterlines 0,17 0,17
2.2.3 |bdow the region of alternating waterlines 0,14 0,14
Side (inner skin is provided) (compartments of do
2.3 |skin side are designed for the of carriage cargo, fu
or water ballast):
2.3.1|freeboard
.1 tanks filled with fuel oll 0,19 0,19
.2 tank for reception of water ballast 0,21 0,21
2.3.2|in the region of alternating waterlines:
.1tanks filled with fuel oil 0,18 0,18
.2 tank for reception of water ballast 0,21 0,21
2.3.3 |belowthe region of alternating waterlines
.1 tanks flled with fuel oil 0,17 0,17
.2tank for reception of water ballast 0,18 0,18
3 |Bottom plating
3.1 |Bottom (inner bottom is not provided):
3.1.1 |including bilge 0,14 T
3.1.2 |in way of cargo tanks T 0,17
3.1.3 |in way of fuel oil tanks 0,17 0,17
3.1.4 |in way of ballast compartments 0,20 0,20
3.1.5|flat keel 0,23 0,25
3.2 |Bottom (inner bottom is provided):
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u, in mm per annum
Nos. Structural member Group | Group L
3.2.1|including bilge 0,14 0,14
3.2.2|in way of cargo tanks 0,15 0,15
3.2.3|in way of ballast compartments 0,20 0,20
3.2.4 [flat keel 0,20 0,20
4 Plating of inner bottom, hopper tank and trapezoida
stools under transverse bulkheads
4.1 |Inner bottom in the area of cargo holds (tanks):
4.1.1|in way of fuel oil tanks 0,12 0,17
4.1.2 |in way of ballast compartments 0,15 0,20
4.1.3 |in way of boiler room 0,30 0,30
4.1.4|in way of engine room 0,20 0,20
415 with no wood sheathing in holds if cargo is expecte 0.30 0,30
"~ |be discharged by grabs '
49 Hopper tanks, trapezoidal stools under transy
"~ |bulkheads, margin plate:
4.2.1|plating of hopper tanks and trapezoidal stools:
bottom strake 0,25 0,30
otherstrakes 0,12 0,17
4.2.2 |margin plate (inclined and horizontal) 0,20 0,22
4.2.3 | margin plate in boiler room:
inclined 0,28 0,30
horizontal 0,23 0,28
5 Plating of longitudinal and transverse bulkheads o
inner skin
5.1 |Watertight bulkheads:
5.1.1 |top strake 0,10 T
5.1.2 |middle strake 0,12 T
5.1.3 |bottom strake 0,13 T
5.2 |Bulkheads between holds loaded with bulk cargoes
5.2.1 |top strake (0,D from the uppedeck) T 0,13
5.2.2 |otherstrakes T 0,18
53 Bulkheads between holds loaded with oil cargbuak
carga
5.3.1 [top strake (0,D from the upper deck) T 0,16
5.3.2 |otherstrakes T 0,18
5.4 |Bulkheads between cargo tanks:
5.4.1 |top strake (0,D from the upper deck) T 0,2¢
5.4.2 |middle strake i 0,12
5.4.3 |bottom strake T 0,18
5.5 |Bulkheads between cargo and ballast compartments
5.5.1 |top strake (0,D from the upper deck) 0,13 0,30
5.5.2 |middle strake 0,15 0,25
5.5.3|bottom strake 0,16 0,20
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u, in mm per annum
Nos. Structural member Group | Group W
5.6 |Topside tanks 0,12 0,20
6 |Framing of decks and platforms
6.1 Deck longitudinals and beams of decks and platf
"~ |forming boundaries of:
6.1.1 |holds loaded with general cargoes 0,12 T
6.1.2 |holds loaded with bulk cargoes T 0,15
6.13 holdsloaded with crude oil and petroleum product i 0,18
"~ |bulk cargoes
6.1.4 |cargo tanks i 0,2%
6.1.5 |fuel oil tanks 0,15 0,17
6.1.6 |ballast compartments 0,18 0,20
6.2 Deck girders, transverses of decks and platf
= |forming boundaries of:
6.2.1 |holdsloaded with general cargoes 0,12 T
6.2.2 |holds loaded with bulk cargoes T 0,13
6.23 holds loaded with crude oil and petroleum produci : 0,15
"= Ibulk cargoes
6.2.4 |cargo tanks i 0,2¢
6.2.5 |fuel oil tanks 0,19 0,19
6.2.6 |ballast compartments 0,21 0,21
6.3 |Cargo hatch coamings 0,10 0,12
7 |Framing of sides and bulkheads
Longitudinals, main and web frames, cross
7.1 |vertical stiffeners and horizontal girders of sides
bulkheads forming boundaries of:
7.1.1 |holds loaded with general cares 0,10 T
7.1.2 |holds loaded with bulk cargoes T 0,13
713 holds loaded with crude oil and petroleum produci : 0,15
"~ |bulk cargoes
7.1.4 |cargo tanks i 0,208
7.1.5|fuel oil tanks 0,18 0,18
7.1.6 |ballast compartments 0,21 0,21
8 |Framing of bottom and inner bottom
81 Bottom centre girder, side girders, floors and bot
"~ |longitudinal girders (inner bottom is omitted):
8.1.1|in general cargo compartments 0,14 T
8.1.2|in cargo tanks T 0,20
8.1.3|in ballast compartments 0,20 0,20
8.1.4 |unde the boilers 0,30 0,30
8.2 Bottom centre girder, side girders, floors, bottom and
"~ | bottom longitudinals in double bottom compartments:
8.2.1|not intended to be filled 0,14 0,14
8.2.2in ail fuel tanks 0,15 0,15
8.2.3|in water ballast tanks 0,20 0,20
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u, in mm per annum
Nos. Structural member Group | Group L
8.2.4 |under the boilers 0,25 0,25
9 |Superstructures, deckhouses and bulwarks
9.1 |Shell plating 0,10 0,10
9.2 |Framing 0,10 0,10

1For combination carriers and ships for the carriage of bulk cargee8,15mm per annum.

2With a compartmenilfed with inert gasu is increased by 10 per cent.

SFor horizontal stiffeners arranged in the upper portion having a width of 0,1 times the compartment
height, u = 0,25 mm per annum.

Tablel.1.5.2 Average annual reduction in thickness of structural menbers for
ships intended for operation in fresh waterfor 50 and more percent of operational
service life

Nos Structural member U, In MM per annum
Group |
1 2 3 4
1 |Plating of decks and platforms
1.1 |Upper deck 0,08 0,13
1.2 |Lower deck 0,08 i
1.3 |Deck in accommodation and working spaces 0,08 0,08
2 |Side plating
2.1 [Side (no inner skin is provided):
2.1.1|freeboard 0,08 0,08
2.1.2|in the region of alternating waterlines 0,12 0,12
2.1.3 |belowthe region of alternating waterlines 0,12 0,12
29 Side (inner skin is provided) (compartments of double
"~ |side are not designed to be filled):
2.2.1|freeboard 0,08 0,08
2.2.2|in the region of alternating waterlines 0,12 0,12
2.2.3 |belowthe region of alternating waterlines 0,12 0,12
23 Side (inner skin is provided) (compartments of double skin
"~ |are designed for the of carriage cargo, fuel oil or water ball,
2.3.1|freeboard
.1 tanks filled with fuel oll 0,15 0,15
.2 tank for reception of water ballast 0,15 0,15
2.3.2|in the region of alternating waterlines:
.1 tanks filled with fuel oll 0,15 0,15
.2 tank for reception of water ballast 0,15 0,15
2.3.3|belowthe region of alternating waterlines
.1tanks filled with fuel oll 0,15 0,15
.2 tank for reception of wat ballast 0,15 0,15
3 |Bottom plating
3.1 |Bottom (inner bottom is not provided):
3.1.1]including bilge 0,12 T
3.1.2|in way of cargo tanks T 0,15
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u, in mm per annum

Nos Structural member
Group |
3.1.3|in way of fuel oil tanks 0,15 0,15
3.1.4 |in way of ballast compartments 0,15 0,15
3.2 |Bottom(inner bottom is provided):
3.2.1|including bilge 0,12 0,12
3.2.2 |in way of cargo tanks 0,15 0,15
3.2.3|in way of ballast compartments 0,15 0,15
4 Plating of inner bottom, hopper tank and trapezoidal stool
under transverse bulkheads
4.1 |Inner botom in the area of cargo holds (tanks):
4.1.1|in way of fuel oil tanks 0,12 0,15
4.1.2 |in way of ballast compartments 0,15 0,15
4.1.3|in way of boiler room 0,17 0,17
4.1.4|in way of engine room 0,10 0,17
with no wood sheathing in holds if cgr is expected to lf 0,17 0,17
415 .
discharged by grabs
49 Hopper tanks, trapezoidal stools under transverse bulkh
"~ |margin plate:
4.2.1 |plating of hopper tanks and trapezoidal stools:
bottom strake 0,17 0,17
otherstrakes 0,12 0,15
4.2.2 |marginplate (inclined and horizontal) 0,17 0,17
4.2.3 |margin plate in boiler room:
inclined 0,17 0,17
horizontal 0,17 0,17
5 Plating of longitudinal and transverse bulkheads of inne
skin
5.1 |Watertight bulkheads:
5.1.1 |top strake 0,10 T
5.1.2 |middle strake 0,12 T
5.1.3 |bottom strake 0,13 T
5.2 |Bulkheads between holds loaded with bulk cargoes:
5.2.1 |top strake (0,D from the upper deck) T 0,13
5.2.2 |otherstrakes T 0,15
5.3 |Bulkheads between holds loaded with oil cargbuk cargo
5.3.1 [top strake (0,D from the upper deck) T 0,16
5.3.2 |otherstrakes T 0,18
5.4 |Bulkheads between cargo tanks:
5.4.1 [top strake (0,D from the upper deck) T 0,13
5.4.2 |middle strake i 0,10
5.4.3 |bottom strake T 0,13
5.5 |Bulkheads between cargndaballast compartments:
5.5.1 [top strake (0,D from the upper deck) 0,13 0,15
5.5.2 |middle strake 0,15 0,15
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Nos Structural member U, In MM per annum
Group |
5.5.3 |bottom strake 0,15 0,17
5.6 |Topside tanks 0,12 0,15
6 |Framing of decks and platforms
6.1 Deck longitudinals and beams of decks afatforms forming
"~ |boundaries of:
6.1.1|holds loaded with general cargoes 0,12 T
6.1.2 |holds loaded with bulk cargoes T 0,15
6.13 holds loaded with crude oil and petroleum products or T 0,15
cargoes
6.1.4 |cargo tanks T 0,15
6.1.5 |fuel oil tarks 0,15 0,15
6.1.6 |ballast compartments 0,15 0,15
6.2 Deck girders, transverses of decks and platforms for
'~ |boundaries of:
6.2.1 |holds loaded with general cargoes 0,08 T
6.2.2 |holds loaded with bulk cargoes T 0,12
6.23 holds loaded with crude loand petroleum products or by T 0,15
cargoes
6.2.4 |cargo tanks i 0,15
6.2.5 |fuel oil tanks 0,10 0,10
6.2.6 |ballast compartments 0,10 0,10
6.3 |Cargo hatch coamings 0,08 0,10
7 |Framing of sides and bulkheads
Longitudinals, main and web framesross ties, vertici
7.1 |stiffeners and horizontal girders of sides and bulkh
forming boundaries of:
7.1.1 |holds loaded with general cargoes 0,10 T
7.1.2 |holds loaded with bulk cargoes T 0,13
713 holds loaded with crude oil and petroleum produmtsbulk T 0,15
cargoes
7.1.4 |cargo tanks i 0,15
7.1.5|fuel oil tanks 0,15 0,15
7.1.6 |ballast compartments 0,15 0,15
8 |Framing of bottom and inner bottom
81 Bottom centre girder, side girders, floors and bot
"~ |longitudinal girders (inner bottom @mitted):
8.1.1|in general cargo compartments 0,14 T
8.1.2|in cargo tanks T 0,15
8.1.3 |in ballast compartments 0,15 0,15
8.1.4|under the boilers 0,17 0,17
8.2 Bottom centre girder, side girders, floors, bottom and inner L
"~ |longitudinals in douk bottom compartments:
8.2.1|not intended to be filled 0,12 0,12
8.2.2|in ail fuel tanks 0,15 0,15
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Nos Structural member U, In M per annum
Group |
8.2.3 |in water ballast tanks 0,15 0,17
8.2.4 |under the boilers 0,17 0,17
9 |Superstructures, deckhouses and bulwarks
9.1 |Shell plating 0,06 0,06
9.2 |Framing 0,06 0,06
171 for tankers carrying crude oil is increased b0 %.
1.1.5.3The factos ¥k andjk, taking .1 a fore peak or collision bulkhead

into account corrosion allowance with shall be fitted which shall be watertight
regard to the crossectional area of the up to the bulkhead deck. This bulkhead
web and to the section modulus ofshall be located at a distance from the
members of rolled secticaredetermined forward perpendicular of not less than 5

by the formula: per cent of the length of é¢hship and not
.1 for rolled tee, angular and more than 3 m plus 5 per cent of the
symmetrical flat bulb profile menes Where the stem forms the external
contour of the hull from the forward end

L =(2,l5/ W)“" Ds/2, with no protruding parts except the
) bulbous bow, the forward perpendicular
¥y =010s+0,96; shall coincide with the forward edge of

.2 for band and flat profile members the stem on th level of the deepest
subdivision load line;

W, =(0,85/§'Wi)+3/D8/2, .2 where any part of the ship below
the waterline extends forward of the
but at least.,05, forward perpendicular, e.g. a bulbous
where  W'i section modulus of the member bow, the distances stipulatediri.6.1.1,
under consideration in accordance with.4.2; shall be measured from a point either at
Dsi refer t01.1.5.1; the midlengthof such extension, or at a

distance 1,5 per cent of the length of the
ship forward of the forward
1.1.6 Compliance with statutary perpendicular, or at a distance 3 m
requirements. forward of the forward perpendicular,
1.1.6.1In passenger ships, the keelswhichever gives the smallest
of which were laid or which were at a measurement
similar stage of construction before 1 .3 where a long forward
January 2009, the peak and machinerguperstructure ifitted, the fore peak or
space bulkheads, shaft tunnels, etc. shatlollision bulkhead on all passenger ships
comply withthe following requiremest.  shall be extended weathertight to the next
full deck above the bulkhead deck. The

Jk @ ¥k

3 For the purpose of this paragraph,
"length of ship" is the length measured-b vision load line. For the definitions of the
tween perpendiculars from the extreme pointdeepest subdivision load line refer to 1.2, Part
of the ship on the level of the deepest subd V "Subdivision".
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extension shall be so arranged as tduly 1997, the requirements of 1.1.6.1.3
preclude the possibility of the bow doorand 1.1.6.1.4 shall apply not later than
causing damage to it in thease of the date of the firstperiodical survey
damage to, or detachment of, the bowafter 1 Jme1997.
door. .7 an after peak bulkhead dividing
4 The extension required in the engine room from the cargo and
1.1.6.1.3 need not be fitted directly abovepassenger spaces forward and aft, shall
the bulkhead below, provided that allalso be fitted and made watertight up to
parts of the extension are not locatedhe bulkhead deck.

forward of the forward limit specified in The after peak bulkhead may,

1.1.6.1.10r1.6.1.2. however, be steppebelow the bulkhead
However, in ships constructed deck, provided the degree of safety of the

before 1 July 1997: ship as regards subdivision is not thereby

4.1 where a sloping ramp forms part diminished
of the extension, the part of the extension .8 in all cases sterntubes shall be
which is more than 2,3 m above theenclosed in watertight spaces of moderate
bulkhead deck may extend no more tharvolume. The stern gland shall be situated
1 m forward of the forward limits in a watertight Baft tunnel or other
specifed in 1.1.6.1.1 or 1.1.6.1.2nd watertight space separate from the

4.2 where the existing ramp does sterntube compartment and of such
not comply with the requirements for volume that, if flooded by leakage
acceptance as an extension to theéhrough the stern gland, the margin line
collision bulkhead and the position of thewill not be submerged
ramp prevents the siting of such 1.1.6.2 In cargo ships, other than
extension within the limits spe@ in tankers, the keels of which wel&d or
1.1.6.1.1 or 1.1.6.1.2, the extension mayhich were at a similar stage of
be sited within a limited distance aft of construction before 1 January 2009, as
the aft limit specified in 1.1.6.1.1 or well as in tankers irrespective of the
1.1.6.1.2. The limited distance aft shallconstruction date the peak and machinery
be no more than is necessary to ensurspace bulkheads, stern tubes shall comply
noninterference with the ramp with the following requirements

The extensio to the collision .1 a collision bukhead shall be fitted
bulkhead shall open forward. The which shall be watertight up to the
extension shall comply with the freeboard deck. This bulkhead shall be
requirements of 1.1.6.1.3 and shall be sdocated at a distance from the forward
arranged as to preclude the possibility ofperpendicular of not less than 5 per cent
the ramp causing damage to it in the casef the length of the ship or 10 m,
of damage to, or detachment of, the
ramp

.5ramps that do not comply withthe ~ * For the purpose of the present
above requirements shall be disregarde@aragraph “freeboard deck”, "length of ship

as an extension of the collision bulkhead %”edani;‘gsrw:;d deﬁ?};%er;gici";r;f T_"z‘)‘; Ltirr]]ee
.6 in ships constructed before 1Rules for SedGoing Ship
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whichever is the less, in separate casewith the design and normh operation of
other value may be permitted, but notthe ship
more than 8 per cent of the length of the .7 bulkheads shall be fitted
ship. separating the engine room from cargo
.2 where any part of the ship below and passenger spaces forward and aft and
the waterline extends forward of the made watertight up to the freeboard deck
forward perpendicular, e.g. a bulbous .8 sterntubes shall be enclosed in a
bow, the distances stipulated in 1.1.6.2.watertight space (or spaces) of moderate
shall be measureftom a point either at volume. Other measures may be taken to
the midlength of such extension, or at aminimize the danger of water penetrating
distance 1,5 per cent of the length of thento the ship in case of damage to
ship forward of the forward sterntube arrangements
perpendicular, or at a distance 3 m 1.1.6.3In passenger ships and cargo
forward of the forward perpendicular, ships, other than tankers, the keels of
whichever gives the smallest which were laid or which were at a
measurement similar stage of construction on 1 January
.3 the bulkhead may have steps or2009 or after that date, the peak and
recesses provided they are within themachinery space bulkheads, shaft
limits prescribed inl.1.6.2.1or1.1.6.2.2. tunnels, etc. shall comply with the
4 where a long forward following requirements
superstructure is fitted, the collision .1 acollision bulkhead shall be fitted
bulkhead shall be extended weathertightvhich shall be watertight up to the
to the deck next above the freeboardoulkhead deck This bulkhead shall be
dek. The extension need not be fittedlocated at a distance from the forward
directly above the bulkhead below perpendicular of not less than 5 per cent
provided it is located within the limits of the length of the ship or 10 m,
prescribed in 1.1.6.2.1 or 1.1.6.2.2 withwhichever is the less, and if other value is
the exemption permitted by 1.1.6.2.5 andhot permitted, not more than 8 per cent of
the part of the deck which forms the stepthe length of the ship or 8 plus 5 per
is made effectivelyeathertight cent of the length of the ship, whichever
.5 where bow doors are fitted and ais the greater
sloping loading ramp forms part of the .2 where any part of the ship below
extension of the fore peak bulkheadthe waterline extends forward of the
above the freeboard deck, the part of thdorward perpendicular, e.g. a bulbous
ramp which is more than 2,3 m above thebow, the distance stipulated in 1.1.6.3.1
freeboard deck may extend forward ofshall be measured from a poigither at
the limit specified in 1.1.6.2.1 or the midlength of such extension, or at a
1.1.6.2.2. The ramp shall be weathertightlistance 1,5 per cent of the length of the
over its complete length ship forward of the forward
.6 the number of openings in the perpendicular, or at a distance 3 m
extension of the fore peak bulkheadforward of the forward perpendicular,
above the freeboard deck shall bewhichever gives the smallest
restricted to the minimum compatible measurement
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.3 the bulkhead @y have steps or located within the limits prescribed in
recesses provided that they are within thd..1.6.3.1 or 1.1.6.3.2 with the exemption
limits prescribed ir1.1.6.3.10r 1.1.6.3.2.  permitted by 1.1.6.3.8 and the part of the

.4 no doors, manholes, accessdeck which forms the step is made
openings, ventilators or any othereffectively weathertight. The exision
openings shall be fitted in the collision shall be so arranged as to preclude the
bulkhead below the bulkhead deck possibility of the bow door causing

.5 except as provided in 1.1.6.3.6, damage to it in the case of damage to, or
the collision bulkhead may be pierceddetachment of, the bow door
below the bulkhead deck by not more .8 where bow doors are fitted and a
than one pipe for dealing with the sloping loading ramp forms part of the
forepeak tank, provided that the pipe isextension of the collisionutkhead above
fitted with a screwdown valve capable ofthe bulkhead deck, the ramp shall be
being operated from above the bulkheadveathertight over its complete length. In
deck, the valve chest being secured insideargo ships, the part of the ramp which is
the forepeak tank to the collision more than 2,3 m above the bulkhead deck
bulkhead. This valve may be fitted on themay extend forward of the limit specified
after side of the collision bulkhead in 1.1.6.3.1 or 1.1.6.3.2. Ramps not
provided that the valve is readily meeting the above requirements shall be
accessible under all service conditionsdisregarded as an extension of the
and the space in whichis located is not collision bulkhead
a cargo space. Al | valves shall be of .9 the number of openings in the
steel, bronze or other approved ductileextension of the collision bulkhead above
material. Valves of ordinary cast iron or the freeboard deck shall be restricted to
similar material are not acceptable the minimum compatible with the design

.6 if the forepeak is divided to hold and na@mal operation of the ship. Al |
two different kinds of liquids, the such openings shall be capable of being
collision bulkhead to be pierced below closed weathertight
the bulkhead deck by two pipes, each of .10 bulkheads shall be fitted
which is fitted as required by 1.1.6.3.5,separating the machinery space from
provided that there is no practical cargo and accomodation spaces forward
alternative to the fitting of such a secondand aft and made watertight up to the
pipe and that, having regard to thebulkhead deck.

additional subdivisionprovided in the In passenger ships, an afterpeak
forepeak, the safety of the ship isbulkhead shall also be fitted and made
maintained watertight up to the bulkhead deck. The

.7 where a long forward afterpeak bulkhead may, however, be
superstructure is fitted, the collision stepped below the bulkhead deck,
bulkhead shall be extended weathertighprovided the degree of safety of the ship
to the deck next above the bulkheadas regards subdivision is not theyeb
deck. The extension of the collision diminished
bulkhead neednot be fitted directly 11 in all cases stern tubes shall be
above the bulkhead below provided it isenclosed in watertight spaces of moderate
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volume. manner as to protect the bottom to the
In passenger ships, the stern glandurn of the bilge. Such protection will be
shall be situated in a watertight shaftdeemed satisfactory if the line of
tunnel or other watertight space separaténtersection of the outer edge of the
from the stern tube compartment apid margin plate with the bilge plating is not
such volume that, if flooded by leakagelower at any part than a horizontal plane
through the stern gland, the bulkheadpassing through the point A at midship

deck will not be immersed. section, as shown in Fid.1.64.
In cargo ships, other measures to
minimize the danger of water penetrating
into the ship in case of damage to stern
tube arrangements may be taken _q}
1.1.6.4In passenger ships, the keels ! 2508 ~
of which were laid or which were at a | —=4"<_| Ocnosna
similar stage of construction before 1 B2 Ainis
January 2009, the double bottom shall A7
comply with the following requirements: Fig.1.1.64

.1 a double bottom shall be fitted
extending from the fore p& bulkhead to
the after peak bulkheaas far as this is
practicable and compatible with the

.3 small wells constructed in the
double bottom in conm#ion with
drainage arrangements of holds, etc. shall
: . , not extend downwards more than
design and proper working of the ship necessary. The depth of the well shall in

In ships of 50 m and upwards but
less than 61m in length a double bottom 10 ¢3¢ be more than the depth less 460
of the double bottom at the

shall be fitted at least from the engmecentreline, nor shall the well extend

room to he fore peak bulkhead, or as . .
near thereto as practicable. below the honzontaplane_: referred to in
In ships of 61 m and upwards butl'1'6'4'.2' A well extendlng to the outer
bottom is, however, permitted at the after

less than 76 m in length a double bOttomend of the shaft tunnel. Other wells (e.g.,

shall be fitted at least outside the engin%r lubricating oil under main engines)
room, and shall extend to the fore and 9 9

after peak bulkheads, or a®ar thereto may be permitted i _the arrangements
as practicable ' give protection equivalent tothat

In ships of 76 m in length and afforded by a double bottom complying

upwards, a double bottom shall be fittedwgrha r;heh requirements  of  present
amidships, and shall extend to the ford>2radrap

and after peak bulkheads, or as near -4a double bqttom need not be fitted
. in way of watertight compartments of
thereto as practicable

‘> where a double bottom is requireolmoderate size used exclusively for the

to be fitted, its depth sHalbe in carriage of liquids, provided the safety of

. . the ship,in the event of bottom or side
accordance with the requirements of : : .
damage, is not thereby impaired

2.44.1 and the inner bottom shall be 5 In ships of restricted navigation
continued out to the ship's sides in such Areal R3SJ-R3R S, -R%S . -R&
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RS B-R3-S, D-R3-RS The Register similar stage of construction on 1 January
may permit not to arrange a double2009 or after that date, the double bottom
bottom in any part of the ship, with shall comply with the following
subdivision index less than 0.50 if therequirements:
arrangement of double bottom in this part .1 a double bottom shall be fitted
of the ship is not compatible with her extendirg from the collision bulkhead to
design and normal operation the after peak bulkhead, as far as this is

1.1.65 In cargo ships other than practicable and compatible with the
tankers, the keels of which were laid ordesign and proper working of the ship
which were at a similar stage of .2 the double bottom depth shall be
construction before 1 January 2009, thén accordance with the requirements of
double bottom shall comply with the 2.4.4.1 and the inner bottonhal be
following requirements: continued out to the ship's sides in such a

.1 a double botim shall be fitted manner as to protect the bottom to the
extending from the collision bulkhead to turn of the bilge
the after peak bulkhead, as far as this is  But in any case the height of double
practicable and compatible with the bottom shall beat least 0.76 m, and is not
design and proper working of the ship  required more than 2.0.m

.2 the double bottom depth shall be .3 small wells constructed in the
in conformity with 2.4.4.1, and the inner double bottom, in connection with the
bottom shall be continued out to thedrainage arrangements of holds, etc. shall
ship's side in such a manner as to proteaiot extend downward more than
the bottom to the turn of the bilge necessary. A well extending to the outer

.3 small wells constructed in the bottom is, however, permitted at the after
double bottom, in connection with the end of the shaft tunnel. Other wells (e.g.,
drainage arrangements of holds, shall notor lubricating oil under main engines)
extend in depth more thamecessary. A may be permitted if the arrangements
well extending to the outer bottom may, give protection equivalent to that
however, be permitted at the after end ofafforded by a double bottom complying
the shaft tunnel of the ship. Other wellswith the present paragraph.
may be permitted if the arrangements In no case shall the vertical distance
give protection equivalent to that from the bottom of such a well to a plane
afforded by a double bottom complying coinciding with he keel line be not less
with thepresent paragraph than 500 mm

.4 a double bottom need not be fitted .4 a double bottom need not be fitted
in way of watertight compartments usedin  way of smalsized watertight
exclusively for the carriage of liquids, compartments used exclusively for the
provided the safety of the ship in thecarriage of liquids, provided the safety of
event of bottom damage is not therebythe ship in the event of bottom or side
impaired damage is not thereby imjped

1.1.66 In passenger ships awdrgo .5 any part of a passenger ship or a
ships, other than tankers, the keels otargo ship that is not fitted with a double
which were laid or which were at a bottom in accordance with 1.1.6.6.1 or
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1.1.6.6.4 shall comply with the .3 where all or part of the
requirements of 2.9, Part V "Subdiv penetration of bulkhead deck is on the
sion". main roero deck, the trunk shall be

.6 in case of unusual bottom capable of withstanding impact pressure
arrangement in a passemgship or a due to internal water motions of the
cargo ship it shall be demonstrated thatrapped water on the vehicle deck

the ship is capable of withstanding 4 In ships constructed before 1
bottom damages as specified in 2.9.3January 2002, the requirements of
Part V "Subdivision:' 1.1.6.8.2 shall apply not later than the

1.1.6.7 The freeing ports in date of the first periodical survey after 1
bulwarks shall be assigned proceedingluly 2002
from 3._2.13 qf the Load Line Rules for 1 2MATERIALS
SeaGoing Ships
The lower edges of freeing ports 1.2.1General.
shall be arranged as near to the deck as The materials used for hull

practicable, but they shall not bear uporstrucures regulated by this Part of the
the sheerstrake. Rules shall comply with the requirements
In ships of 65 m in length and of Part XII | "Materials".
upwards a continuous slot shall generally 122 Steel grades for hull
be provided between the freebdaand structures.
sheerstrake edge instead of freeing ports 1.2.2.1 Hull members shall be
1.1.68 In passenger ships and cargofabricated of mild steel grades A, B, D
ships, the design of watertight decks,and E with the upper yield strefs—=
trunks, etc. shall comply with the 235MPaand of AH, DH, EH and FH
following requirements high tensile steel grades A32, D32, E32
.1 watertight decks, trunks, tunnels, and F32 with the upper yield streRs: =
duct keels and ventilation ductshall 315MPg A3 6, D36, E36 and F36 steel
have a strength equal to that of watertighirades with the upper yield streBs:=
bulkheads fitted on the same level.355 MPg and A40, D40, E40 and F40
Watertight ventilation ducts and trunks steel grades with the uppgield stress
shall be carried at least to the bulkheadr,, = 390MPa
deck in passenger ships and at least to the  The application of high strength
freeboard deck in cargo ships steel grades D, E, F with the upper yield
.2 where a vatilation trunk passing stress of 420 MPa and above is subject to
through a structure penetrates thespecial consideration by the Register in
bulkhead deck, the trunk shall be capableach case
of withstanding the water pressure that  1.2.2.2In case of high local stresses
may be present within the trunk, afterin the thickness icection, Zsteel (refer
having taken into account the maximumto 3.14, Part Xl | "Materials") shall be
heel angle allowable during intermei@ia ysed for the fabrication of structural
stages of flooding, in accordance withmembers having a thickness in excess of
3.3.3, Part V "Subdivision" 18 mm unless no measures are taken to
structurally prevent lamellar tearing
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1.2.2.3Where clad steel is usetthe  Classes of structural members proceeding
mechanical properties of the basefrom the actual thickness adopted for the
material shall not be lower than thosemember concerned and the design
required for the steel grade specified intemperature of structures to be
1.2.3.1. determined by a procedure agreed with
Hull structural steel stated in 3.17, the Register
Part XII | "Materials" shall be used as the For hull structural mebers of

base material. icebreakers and ice ships of categories
1.2.3 Selection of steel grdes for wfn Ji w4 j the@esign temperature for
hull structures. which does not exceed3 0 Wi,

1.2.3.1 Steel grades for hull member thickness exceeding 25 mm, the
structural members shall be selectedRegister may require for application of
according to 1.2.3.7, whereas steel gradesteel of improved weldability and of steel
for structural members designed forcomplying with specific Register
prolonged exposure to low servicerequirements for viscosity and cold
temperatures according to Figs. 1.2-B3.1 resistance properties (steels marked with
to 1.2.31-3 shall be selected for various an additional superscript "Arc").
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Design temperature Design temperature
Fig. 1.2.3.22 Sructural members of Class Il
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1.2.3.2The design émperature of 0 U @ for ships of ice clas&el, and
the structures which come constantly or ships without ice class
periodically in contact with ambient air 1234 A n approximate
are expressed in terms of minimum determination of temperatures of
design temperature of ambient ajt structures is permitted based on the
In the absence of any other values ofy obtained by this method in
provisions, for the value ots, the  accordancewith the recommendations
minimum average daily air temperature given in Tablel.2.3.4.
is adopted which can take place during 1.2.3.5At the design tensile stresses
a fiveeyear period of operation on the in the upper deck and side longitudinals
routes passing in the most unfavourable (of sheerstrake) due to the still water

waters as regards cooling cotois hogging moment(ssw), exceeding the
1.2.3.3In all cases the valuefes  value 65h, the design temperature of
shall not excee longitudinak may be corrected by the

i 40UTi for icebreakers of ice value of
classedcebreaker2, Icebreaker3, Ice- i i
breaker4 and ships of ice classéses, DTp =1 10(sw/657 1), °C.

Ice5; 1.2.3.6 The design temperature of
1 30U C for icebreakers of ice class hull ~structures located within the
Icebreakerl and ships of ice clak=®4; refrigerated cargo spaces shall be

i 10U Q for ships of ice classes assumed equal to the temperature in the
Ice3, Ice2; refrigerated cargo space.
The design temperagr of the
structures forming boundaries of the

® When operating with calls at the refrigerated cargo spaces shall be
mouth of the northern rivers the valuelfyf assumed as follows:
shall not exceed5 0 Uw .
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with no insulation fitted on the side The steel grade of structural
of the refrigerated cargo space, the members shall not be below the grade
temperature in this space; specified in Table4.2.3.71i 1.2.3.76.

with insulation fitted on the side of Additional requirements:
the refrigeréed cargo space and with no for single deck ships with length

Lgijl?atrlg'? e on tt?fe ?figgr|af;geéidfehifexceedi”g 150 ~m, _excluding those
peratl u u covered in Table 1.32.7-3, are given in

the boundary in the space; )
with insulation fitted on both sides, Tablel.2.3.72; ) .
for membrane type liquefied gas

arithmetical mean of the temperatures in i , .
the adjacent spaces carriers with length exceeding 150 m are
given in Table 1.2.3-3,;

1.2.3.7Depending on theelel and _ . .
type of applied stress, presence of stress for ships with length exceeding 250

) . m are given in Table 1.2.34
concentrations, complexity of structural

) . for ships with ice strengthening are
design of the assemblies and the given in Tablel.2.3.75.

workmanship, the assumed damage™ The steel grade depending on the
consequences for safety of the ship as asiryctural  member  thickness s
whole, the structural members are determined in accordance with Table
grouped into three Class according to 1.2.3.76.

Tablel.2.3.71.
Tablel.2.3.4
Operation .
conditions Design temperaturig
Hull structure . Cargo space Region of
Insulati Heati reaion spaces other
eating g
on than cargo
tanks | holds spaces

Exposed part of strength deck, si Not
plating portion above summer log Fitted | provid Ta
waterline (for ice class ship® ed
above ice belt) as well as adjace
framing and porons up to 1,0 m Fitted 0.50Ta
wide of bulkhead structures, deck '
platforms, topside tanks, etc.

Not Not

provid | provid | 0,70Ta|Ta+5 4 0,60Ta

ed ed
Strength deck portion under unheal Not
superstructures ) provid 110 ¢

ed

External structures of superstructul Fitted | Fitted 0,50Ta
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and deckhouses Not
provid 0,70Ta
ed
Structures cooled on both sides w| Not Not
ambient air provid | provid Ta
ed ed
Side plating portion in the region ( Not
alternating waterlinelce beltof ice | Fitted | provid 0,55Ta
class ships ed
i Fitted 0,35Th
Not Not
provid | provid 0,40Ta
ed ed
Notes to Tablel.2.3.4: 1.For external structures of underwater portion of the hull
= 0Ou.
2."I'" means that the isolation does not affect the design tempetature
Tablel.2.3.71
Nos Structural member category Material class/grade
1 2 3
1 Longitudinal bulkhead strakes, other than that give| Class | throughout the lengt
para 7 of a ship
2 Deck plating eposed to weather, other than that giy

in paras 5, 12, 13, 15 and 16

3 | Side plating
4 | Bottom plating, including keel plate Class Il amidships
5 Strength deck plating, excluding that given in pa _ o
12, 13, 1415 and 16 Class | outside of amidships
6 Continuous longitudinal plating of strength memb
above strength deck, excluding hatch coamings
7 Uppermost strake in longitudinal bulkhead
8 Vertical strake (hatch side girder) and upperm
sloped strake in top wing tank
9 Longitudinal hatclcoamings of length less than 0L 15
External longitudinal members, plating and framing
10 | long superstructures and plating of sides of s
superstructures and deckhouses (first tier)
11 | Sheerstrale®. Class Il amidships
12 | Stringer plate in strength detk Class | outside of amidships
13 | Deck strake at longitudinal bulkhead, excluding d¢ Class | outside 0I6
plating in way of inneskin bulkhead of doubtaull | amidships

ship?.
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14 | Lower deck strakes at cargo hatch corners
refrigerated spacés
15 | Strength deck plating at outboard corners of cg Class Ill amidships
hatch openings in container carriers and other s| Class Il outside of amidship
with similar hatch opening configurations Class | outside 0J6
amidships
Class IIl within cargo regian
16 | Strength deck plating at corners of cargo hatch oper| Class Ill within 0,& of the
in bulk carriers, ore carriers, combination carriers { ship
other ships with similar hatch opening configurations| Class Il within rest of cargc
region
17 | Trunk deck and inner deck plating at corners| Class lll within 0,& of the
openings for liquid and gas domes in membrane { ship
liquefied gas carriers Class Il within rest of cargc
region
18 | Bilge strake in ships with double bottom over the { Class Il within  0,&
breadth and length less than 150 m amidships _
Class | outside 0I6
amidships

19

Bilge strake in other shi

Class lll amidships

Class Il outside of amidship
Class | outside 0,6
amidships

20

21

Longitudinal hatch coamings of length greater t
0,15L, including coaming top plate and flange

End brackets and deck house transition of longitud
cargo hatch coamings

Class Il amidships

Class Il outside of amidship
Class | outside 06
amidships’

22

Side plating at cargo port corners

Class Il throughout the lengt
of a ship

23

Plating and framing (welded members) in -ic
strengthening region | (refer to Figs. 3.10.1.3.2 i
3.10.1.3.3), welded plate stems and stemmgs of:

.1 ships of ice classaafy,judn j 3, wfj 2, \

Class | throughout the lengt
of a ship

.2 ships of ice classesufn,juéfyj &nd icebreakers
irrespective of ice class

Class Il throughout the lengt
of a ship

24

Rolled section framing of:
.1 ships irrespective of ice class and icebreakers of
classw fiyrpakerl

Class | throughout the lengt
of a ship

.2 icebreakers of ice classasfiyrpaker2 ,
w figrpaker4

brediygr3,

Class Il throughout the lengt
of a ship

1 Single strakes required to loé Class Il within 0,4Z amidships shall have breadths not
than 800+ & mm, need not be greater than 1800 mm, unless limited by the geometry
ship's design
2 The boundaries of areas for members related to this category correspondLta. Big.
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3 Not to be less than Grade D/D H

Tablel.2.3.72

Structural member category Material grade
Longitudinal plating of strength deck where contributii Grade B/AH amidships
to the longitudinal strength
Continuous longitudinal plating of strengtimembers| Grade B/AH amidships
above strength deck
Single side strakes for ships without inner continu¢ Grade B/AH within cargo
longitudinal bulkhead(s) between bottom and the strer region
deck

Tablel.2.3.73

Structural member category Material class/grade
Longitudinal plating of strength deck where contributii Grade B/AH amidships
to the longitudinal strength

Continuous Trunk deck plating Class Il amidships
longitudinal
plating of strengt h Inner deck platig. Grade B/AH amidships

member s abovq Longitudinal strength membe
the strength deck | plating between the trunk deck a
inner deck

Table is applicable to similar ship types with a "double deck" arrangement above the
strength deck

Tablel.2.3.74

Structural member category Material gade
Sheerstrake at strength déck Grade E/EH amidships
Stringer plate in strength delck Grade E/EH amidships
Bilge strakel Grade D/DH amidships

1 Single strakes required to be of Grade E/td have breadths not less than 800 + 5L n
need not b greater than 1800 mm, unless limited by the geometry of the ship's design.

Tablel.2.3.75

Structural member category Material grade
Shell strakes in way of ice strengthening area for plates | Grade B/AH

Tablel1.2.3.76
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Class, hull member is related to

Structural
member ! I A
thickness Hi ; ; ; ; ;

¢ . gh tensile . High tensile . High tensile
S in mm | Mild steel steel Mild steel steel Mild steel steel
SO 15 o ) o
[5<&<20 1 1
SRS o 1
20<25 ]
—_— (] D DH
25<%<30
30<x35 | D DH
35<&<40 [ (1
40<s<50 D DH [ [

1.2.3.8  Structural membrs not Fig.1.2.3.7. Areas of cargo hatch

mentioned in Ta_bles 12370 1.2.3.7  ormers (lined) belonging to members
5, whose scantlings are regulated by thgaferred to Class 1l

present Part, shall be referred to Class I . _ _
The steel grade shall correspond to  1-2-3.11For ships less than 40 m in

the asbuilt plate thickness and material'ength’ steel specified Of. Classe_s Of
class structural members outside amidships

L according to Table 1.2.3¥ may be used
1.2.3.9For structures with hlg_h [ throughout the length of the ship
of stress concentration, subject to 1.2.3.12 Plating materials for

dynamic loads (e.9. when mooring at Seagternframes supporting the rudder and

or being in combined stress state, the use
of steel grade D or grade E may bepropeIIer boss, rudders, rudder horns and

required. shaft brackets sHain general not be of
Steel grade A is not permitted. lower grades than corresponding to Class

1.2.3.10Single strakes required to II-

be of Class Ill orsteel grade E/EH and For rudder and rudder body plates
have breadths not less than 800L+&m, subjected to stress concentrations (e.g. in
need not be greater than 1800 mm way of lower support of semispade
e rudders or at upper part of spade

3 5 rudders), Class lll shall be applied
N y \ 1.2.4 Aluminium alloys.
A / ] 1.2.4.1This Part of the Rules admits
™ = the following applications of aluminium
al alloys
{ / hull, superstructures and

deckhouses, ifl2 <L ¢ 40m;

¥
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superstructures and deckhoused, if 150 m and moreshall be protected by

>40m. applying a protective coating specifically
1.2.5 Anticorrosive protection designed for seawater in accordance with
and coatings IMO Resolution MSC.215 (82) amended

1.2.5.1Effective protective coatings by IMO Resolution MSC.341 (91)efer
complying with the requirements of to 6.5.11, Part XIlI | "Materials].
6.5.1.1, Part XII | "Materials" shall be
applied to the inner surfaces of ballast 1.3DESIGN LOADS

tanks 1.3.1General.

It is recommended to protect the  1.3.1.1 This Chapter contains the
inner spaces of cofferdams, duct keelspasic formulae for determining the design
supports of trasverse bulkheads and weather loads on hull, ship acceleration

other similar void spaces of oil tankersat motions as well as loads from dry and
and bulk carriers with protective coatingsjiquid cargoes

in accordance with 6.5.1.2 of Part XII | 1.3.1.2Wawe induced loads on the

"Materials". forward portion of the bottom and flare,
1.2.5.2Anti-fouling coatings of ship |oads from vehicles and deck heavy
hulls, in case of their application, shall cargo as well as emergency loads are
comply with therequirements oPart VW given in the Chapters of this Part
fi Requirements to Anfiouling Systems pertaining to the appropriate structures
0 Rules for the Prevention Pollution from 1.3.1.3 Rules of determining the
Ships load value and the load point are
1.2.5.3For cago tanks of oil tankers specified in the appropriate chapters
of 500t deadweight and over carrying pertaining to particular structures. In the
crude oil, one of the following effective absence of such provisions the load is
measures on corrosiomgbection shall be assumed to be on the lower edge of the
implemented plate, at the middle of design span of the
applying protective coatings in Member or at the centre oktlarea taking

compliance  with IMO  resolution UP distributed load
MSC.288(87) amended by IMO 1.3.1.4 The basic parameter of

Resolution MSC.342 (91) (refer to design load and accelerations on ship's
6.5.1.2, Part X | "Materials"); hull exposed to weather is the wave

) . factor cw, determined by the formulae:
using  alternative  means  of

protection or corrosion resistant tedals ¢~ = 0,0856L  for L ¢90m,
to maintain the required structural S = cw = 10,757 {(300 7 L)/

integrity for 25 years in accordance with 100}*? (1.3.1.4)
IMO resolution MSC.289(87) (refer to for 90<L <300m,
3.16.11, Part XlIl "Materials") Cw = 10,75for 300¢ L ¢ 350m.

1.2.54 All specially designed for 1.3.1.5For ships of restricted area of
seawater ballast tanks in all types of shipgiavigation the wave factorc,, shall be
with a gross tonnagof 500 and double multiplied by the reduction factoy,
side areasfitted on bulk carriers up to obtained from Tabl&.3.1.5.
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1.3.2Wave loads
13.2.1 The design pressure, in

kPa, acting on the ship's hull exposed t
weather is determined by the foIIowingS

formulae
for the points of application of the
loads below the summer load waterline
P=pst + Pw; (1.3.2.11)

for the points of pplication of the
loads above the summer load waterline

P=pw, (1.3.2.22)

where
by the formula

Pst = 10z;

z 1 distance form the point of application
of the load to the summer load waterline, in m
pwi as defined irl.3.2.2.

Tablel1.3.1.5

psti static pressure, in kPa, determined

* For ships with a sigB-R3-S and B-R3- subject
to the establishment of the area of operation with a

grave height of at 3% provided between 3.5 m and

.0 m jr is determined by linegainterpolation
etween the values folR2-S ' R2-RS and R3-S
andR3-RS, respectively to a specific waves height
values

** For ships with a sigiR2-S ' R2-RS subjectto
the establishmenbf the areaof operationwith a
waveheightof at 3% providedbetwea 4,5m and
6,0 m, jr is determined by linear interpolation
between the values forR2-S ' R2-RS Is GrR2-
S(4,5) and R2-RS(4,5), respectively to a specific
waves height values

1.3.2.2The design pressum, kPO ,
due to ship's hull motion about the wave
cortour is determined by the following
formulae

for the points of application of the
loads below the summer load water|ine

Area of

navigation

Factorj r,

Pw=Pwll.5cy(z/d) (1.3.2.21)
for the points of application of the

1 2

ove-the summer load waterline

R1, 1
A-R1

Pv=Pw i 7,58 Z (1.3.2.22)

where  pw =5Cway ay;

R2, 1,257 0,28.L 1001

A-R2

Cw | asdefinedirl.3.1.4* 1.3.1.5;
a, =08v(L/10° +04) VL +15;

R2-
S, R2-
RS*, A-R2-
S, AR2-RS

1,07 0,20LL 1?0

ax = ke (17 2x1/L)D,267

k« 1 factor equal to 0,8 and 0,5 for hull
sections forward and aft of the midship section
respectively;

R2-S
R2-RS

0,947 0,19 120
(4.5),
(4.5)

x1 T distance of the considered section from
the nearest fore or after perpéndar, in m
z 7 refert01.3.2.22.

R3-
S, R3-RS, |-
R3-$*, ] -R3-
RS*, -RB-S,
#-R3-RS

0,867 0,181 1?0

in—any—ease,—the produetax shall not be
taken as lesthan 0,6.

Distribution of loadpw over the hull
section contour is shown in Fig.3.2.2.

R3,
R3-IN, D-R3-
S, D-R3-RS

0,751 0,18 120
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xo 1 distance of the considered point from
EERERE! the transverse plane passing through the ship's

TS

Fig.1.3.2.2

1.3.3Acceleration at motions
1.3.3.1 Design acceleration® m/s,

centre of gravity, in m

Yo, 201 distanceof the considered point from
the centreline and the horizontal plane passing
through the ship's centre of gravity respectively, in
m;

ue ' us I pitching and rolling periods, in s,
determined by the formulae

0,8/L ,
1+04 f%+o,4§ (1331
T, =cB/V/h,

where i numerical factor determined on the
basis of the data for the ship of similar typs a

Tg:

at motions in waves is determined by thefirst approximationfi= 0,8;

formula

a=./a2+af+04a2 , (1.3.3.11)
where @, T projection of ship's centre of
gravity acceleration on the appropriate direction;

@, @1 projections of pitching and rolling
acceleration on theppropriate directions at the
point under consideration.

Acceleration projections for
considered member on
((index2), horizontaltransverse (index y)
and horizontalongitudinal (index x)
directions are determined by
following formulae

a, =01(100/L)"?gj ,; 0
a, =0,2(100/L)"?gj ,;

I
!
a, =0,2(100/L)"%gj ,; g
, T
ag = (27 1T )Y 2; 1 (1.3312)

ay =0 v
I
an = (2 /TQ) ' 1
— I
CSS ’ 1
a, =(27 /T, )°d I
a, =2 /T,)? dyo, Y

where j riisgivenin Tablel.3.1.5( r =1 for

ships of unrestricted service)

the
the vertical

the

h 7 metacentric height for the most
unfavourable conditions of operation; for a ship in
fully loaded condition h © 0,071 unless more
detailed data are available

For a tanker in ballast conditiof as a first
approximation, can be determined by the formula

T,° 3B
y T design angle of trim, in rad, determined
by the formula
0,23
B (1.3.3.14)
1+L @

Forj 1 refer to Tablel.4.4.3 [ =1 for ships
of unrestricted service)

Y =/

g1 design angle of heel, in rad., determined
by the formula
0,60
d=j,—, (1.3.3.15)
1+0,5L A0

IfL¢ 40 mdyn Formulae (1.3.3-4) and
(1.3.3.15), L shall be taken equal to= 40m.

At all types of motions, the total
acceleration in the vertical directi@g in
m/s?, can be determined by the formula

2 (1 ka)
az = 93— als
I

where ka = 1,6 (17 2,5/ L) 2 0in the

forward region
ka= 0,5 (17 3,33 /L) 2 0in the aft region

(1.3.3.16)
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xu1 refert0l.3.2.2. pc=rcg(z+1y), (1.3.4.21-3)
If L ¢ 8 m in Formula (1.3.3.16)

shall be taken equal to tensile 80 m pc=0,75 59 (z + Dz2), (1.3.4.21-4)
1.3.4Cargo, fuel and ballast loads Pc=rcgz+1a, (1.3.4.21-5)

1.3.4.1Design pressuréz, kPa on o ] ballast or fuel density. |
the grillages of cargo decks, platformsym‘;rsvhichre;érf;‘;gp%m;igtse,or uel densty. In
and dO_Uble bOttOm from package cargo IS a i design acceleration in the vertical
determined having regard to inertiadirection according td.3.3.1;
forces by the formula z 1 distance, in m, fromthe member
Pe = hr cg(1+az/g), (1.3.4.1) concerned to the deck level (tank top) as measured

but not less than 20 kPa ae Ce:r:(rjelme'r as determined by Formulae
where h1 design stowage height, in;m 13 3q}4) ang(l 3.3.15) y
rci density of the cargo carried, im?; T R

Dz i height, in m, of air pipe above deck
R 2 2 2 (tank top), but shall not be less than: 1,5 m for the
4 = \/aCZ * g, + 043, &/%h ballast tank®f dry cargo ships and for fresh water
where for ac, acz, aez i refer t01.3.3.1. tanks, 2,5 m for the tanks of tankers and for fuel
oil and lubricating oil tanks; for small expansion
Where decks and platforms aretanks and for lubricating oil tanks of less than3 m
designed only to accommodate the crevwapacity, the minimum values dbz are not

and passengers, the design pressul%ipuﬁe.lq pressure, in kPa, for which the safety
tGniniS taken equal t6 kPa valve is set, if fitted, but shall not be less than: 15

For platforms in the engine room kpa for the ballast tanks of dry cargo ships and for
tenin = 18 kPa fresh water tanks, 25 kPa for the tanks of tankers
1.3.4.2 boundaries of the and for fuel oil and lubricating oil tanks; for srhal
compartments intended for the CarriangXpanSion tanks and for lubricating oil tanks of
L . ess tharB n? capacity, the minimum values pé
of liquid cargoes and ballast in ta_nkers,are not stipulated
the ballast tanks in dry cargo ships as | andb i length and breadth, in m, of a
well as the tanks for ballast and fuel oil iscompartment as measured at shigight; if the
determined depending on their values ofl and/or b change abruptly over the

. . . compartment height| and/orb are measured at
dimensions, the extent of filling and the midheight of each compartment section where

height of ai pipe. By compartment.is their variation is not appreciable; the Formulae
meant a tank or a part of a tank confined1.3.4.2.12) and (1.3.4.2:B) are used for each

between the effective bulkheads. Bothmeasured value éfandb accordingly

watertight and wash bulkheads with the ~ Whicheveris the greater

total area of openings not over 10 per .2 Where a compartment shall be

cent of the bulkhead area are consideregartially filled proceeding from service

as effective bulkheads conditions, with the compartment length
.1 Thedesign pressuri, in kPa, on | ¢ 0,13 and compartment breadth

the structures of fully loaded p¢ 0,68, the design pressura, in kPa,

compartments is determined by thefor the structures mentioned below shall

following formulae: not be less than
tc = rcg (1 + alg) z for the sick, longitudinal bulkheads
(1.3.4.21-1) and adjoining compartment top within

tc=rcg(z+ bq), (1.3.4.21-2) 0,29 of the line of compartment top and
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side intersection, or of the longitudinal (1.33.1-1) the acceleration in the
bulkhead horizontaltransverse direction is

& =151 BI10Ob: (1.3.4.2.21) determined by the formula

=./a% +|a_, +gsingf ,(1.3.4.41
for transverse bulkheads anday \/aq, (aBY 9 q) ( )

adjoining compartment top withi0,23  and in the horizontdbngitudinal
of the line of compartment top and gjrection

transverse bulkhead intersection . —
a =’ +(a, +gsiny )’ (1.3.4.42)

tg=r(41 L/200). (1.3.4.2.22) where g, y 1 are determined by Formulae

| andb shall be measured on the level of(1-33.1-4)and(1.3.3.15).
the free surface of liquid 1.4LONGITUDINAL STRENGTH
For compartments wherke> 0,13
andor b > 0,6B, the design presse for
the case of partial flooding is determined
in accordance with a special procedure
approved by the Register
1.3.4.3 The design pressureg, in
kPa, on structures bounding the bulk
cargo hold is determined by the formula

1.4.1General and definitions

1.4.1.1 The requirements of this
Chapter apply to ships of unrestricted
service ¢ and of restricted areas of
navigationR1, ¢-R1, R2 and$-R2, 65
m in length and upwards, as well as to
ships of restricted areas of navigation
R2-S, R2-RS, ¢-R2, $ -R2-S, ¢ -R2-RS,

Eﬁ“%“f(“%’g) 2 e (1.3.4.3) I-R3S, |-R3-RS, -R8-S, 4-R3RS,
‘:1 no feSS an f a. . R3-S, R3-RS, R3, R3IN, D-R3-S, D-
where for i refertol.3.4.1; R3-RS, 60 m in length and upwards,

K.= sirf(@’i q) t{45i j » / ®) + co$(ai q), whose proportions are stated in 1.1.1.1.
Ships with large deck openings and

where Ui angle of web inclination to the base .
9 vessels of dredging fleet shall comply

line, in deg;
Whege[o-.- 57,3q] <i$ tAkAnk: = 1; additionally with the requirements of 3.1
q i refer to Formula (1.3.3.15); for and 3.6 respectively
transverse bulkheads= 0; 1.4.1.2 Special consideration shall
j isT internal friction angle of bulk cargo, in pe given toships having the following
deg = o . characteristics
a; I design acceleration in the vertical .
direction according td.3.3.1,m/s; .1 proportion
Zz 1 vertical distance from the load L/B¢5,
f'application point to the free surface lewé cargo, 1 D2 25 (for ships of restricted
nm. areas of navigatioR2 , -R#) R2-S, R2-

The pressure on the inner bottom isRS, ¢-R2, ¢-R2-S, $-R2-RS, | -R3-S,
determined by Formula (1.3.4.3) whége | -R3-RS, -RB-S, #-R3-RS, R3-SN,
=1. R3-RS, R3, R3-IN, D-R3-S, D-R3-RS

1.3.4.4 The design pressure from the ratio] D is obtained from Table
package cargo acting upon the structure$.1.1.1);
in horizontal plane is determined with 2 block coefficient
regard for inertia forces. In Formula C,< 0,6;
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.3 specified speed,, exceeding the ¢r - difference between the area of
value ofv, in knots, determined by the horizontal upper deck projection
formulav = k\/f, (including forecastle deck) and summer
where  k =2.2if L ¢ 100m: load waterline on a length up to 0,aft

k =2,2i 0,25(i 100)/100if L > 100m. from the forward perpendicular, in’m

Special consideration will also be
given to ships carrying heated cargoe
and ships of unusual design and/or type L% +l e T_

1.4.1.3 For longitudinal strength P,
calculation, design loads shall include
still water bending moments and shear '
forces, wave bending moments and shear - ( (+) ) (
forces, and for ships with large flare,
bending moments due twave impacts
on the flare as well. Fig.1.4.1.4

Design wave and impact loads may
be calculated both from formulae given z= 1 vertical distance from the
in the Rules and according to thesummer load waterline to the upper deck
approved  procedure taking into (forecastle deck included), as measured
consideration the rolling in waves, long on the forward perpendicular, in;m
term distribution of wave conditions and I 7 actual inertia moment of the hull
area of navigation about the horizontal neutral axis of the

1.4.1.4Downward shear forces are hull section under consideian, in cnf;
assumed to be taken as positive values ST actual statical moment, about the
and upward shear forcds as negative neutral axis, of the portion of the
values. The hogging bending momentsconsidered hull section, located above or
are assumed to be taken as positivibelow the level at which the thickness of
values and sagging bending momedits the web is determined, in ém
as negative vaks. -1 distance of the considered hull

For the calculation of still water section from the after perpendicular, in
bending moment and shear forcem.
transverse loads shall be integrated in the  1.4.3Still water bending moments
forward direction from the aft end &f; and shear forces
in this case, downward loads are assumed 1.4.3.1 The still water bending
to be taken as positive values. The sigqmmoments and shear forces shall be
conventions of @l water bending calculated for all actually possible cases
moment and shear force are as shown iof weight distibution over the length of

[Tepepisyioui crm

N

3ruHANBHI MOMEHTH

Kopma Hic

Fig. 1.4.1.4 the ship including fuload and ballast
1.4.2Symbols. conditions for departure and arrival of the
L, 7 length of the compartment ship.

considered, in m The bending moments and shear

11 7 breadth of the compartment forces in the course of consuming the
considered, in m contents of each tank with ship's stores
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(fuel oil, water, lubricatig oil) during .2 for oil tankers: homogeneous

voyage shall be also calculated if theloading conditions (excluding dry and

above moments and forces exceed thoselean ballast tanks);

for departure or arrival of the ship. partly loaded and ballast conditions
The same applies to ship'sfor both departure and arrival,

ballasting/deballasting at sea. In so doing,  any specified nonuniform

partially filled ballast tanks, including distribution of loads;

peak tanks,shall be ignored in the mid-voyage conditions relating to

consideration excepting the following tank cleaning or other operations where

cases: these differ significantly from the ballast
calculated bending moments andconditions;

shear forces do not exceed the maximum loading and unloading transitory

design values at all levels of ballast tanksonditions;

filling from an empty condition to full docking condition afloat
filling; .3for combinaton carriers:

for bulk carriers, k intermediate loading conditions as specified for
conditions of ballast tanks filling from an dry cargo ships and oil tankers
empty condition to full filling with each .4 ballast loading conditions where
cargo hold flooded are considered (refefforepeak, afterpeak and/or other ballast
to 3.3.5) tanks are partly filled at the departure,

As a rule, when determining the arrival or midvoyage, shall not be
scantlings of framing members, considered as he design loading
consideration shall be given to theconditions. The exception shall be the
following loading conditiors cases where any patrtial filling of the tank

.1 for dry cargo ships, ships with does not exceed the permissible strength
large deck opening, roll eroll off ships, limitations. A notion "any partial filling"
refrigerated cargo ships, bulk carriers andn the present paragraph assumes loading

ore carriers: condition, which corresponddo an
homogeneous loading conditions atempty tank, fully loaded tank and a tank
maximum draught; ballast condition; filled up to the prescribed level
special loading cortions, e.g. Where there are several partly loaded

container or light load conditions at lesstanks, then all the combinations
than the maximum draught, heavy cargocomprising empty, full and partly filled
empty holds or nothomogeneous cargo tanks shall be considered.

conditions, deck cargo conditions, etc., For ore carriers with large sidellaest

where applicable; tanks in cargo area for the case where
short voyage, where applicable; empty or full loading of one or maximum
loading and unloading transitor two pairs of these ballast tanks causes a

conditions; trim exceeding at least one of the values
docking condition afloat mentioned below, then it shall be

all cases of loading specified 3. sufficient to demonstrate compliance
with maximum, mnimum and assigned
partial filling levels of these one or
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maximum two pairs of side tanks, so thatsequential ballast water exchange
actual trim does not exceed any of thesenethod

trim values. Fill up levels for the rest side 1.4.3.2 The maximum absolute
ballast tanks shall be considered betweemalues of sagging and hogging bending

full and empty. momentsMsy and shear forcéNsy shall
The abovemationed trim values are be determined fomny section along the
as follows ship's length for all the still water loading
trim by the stern for 3 per cent of ship conditions, which are possible in service.
length; The valuesMsy and Nsy are regarded
trim by the bow for 1,5 per cent of further as design values for the section
ship length under consideration

any trim, at which propeller depth 1.4.3.3 For ships without effective
axis constitutes 25 per cent of itslongitudinal bulkheads, with neoniform
diameter distribution of loads, i.e. alternation of

Maximum and minimum filling levels loaded and empty holds, the still water
of the abovementioned one or maximumshear force curve may be corrected by
two pairs of side ballast tanks shall bereducing its ordinates on transverse
included to the Loading Manual. bulkheads by a value equal to the total of

In cargo loading conditions, the bottom longitudinal respnses in way of
requirements of the present paragraplthose bulkheads in the event of bottom
apply to the peak tanks only. Thebending (refer to Fig. 1.4.3.3)
requirements of the present paragraph do  The bottom longitudinal responses
notapply to ballast water exchange at sean way of transverse bulkheads shall be
using the sequential method. determined on the basis of the bottom

However, bending moment and sheamgrillage calculation in accordance with
force calculations for each ballasting or3.3.4.1. The dsgn loads to be
deballasting stage in the ballast waterconsidered shall not include the wave
exchange sequence shall be included itbads mentioned under 1.3.2.2, the angles
the Loading Manual or the Guidieés for  of heel, trim and accelerations at motions
Safe Ballast Water Exchange at Sea ofletermined in accordance with 1.3.3.1
any ship that intends to employ the
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Fig.1.4.3.3.Shear force curve correction diagram

10 transverse bulkhea@ 0 uncorreted curve; 3 corrected curve Ry andRy i

total of bottom longitudinal responses for a loaded hold in way of aft bulkhead ar

forward bulkhead accordingly R'1andR% 1 same for an empty hald

1.4.3.4Where provision is made in

ship's design for loading conditions
resulting in regular change of a sign of
the still water bending moment (in fully
loaded and ballast conditions on direc
and return voyages), its components aE
the section with the maximum range of
bending moment (refeto Fig. 1.4.3.4)
shall be determined for use in the[ , =190fyBL?C,all103; (1.4.4.11)
calculation undet.4.5.3.

1.4.4Wave bending moments and
shear forces
1.4.4.1The wave bending moment
tI w, IN KN-m, acting in the vertical plane
t the section under consideration shall
e determined by the formulae:
hogging bending moment

sagging bending moment

[leperun

[ w=1110f B L2(Go+ 07 )a 103,

(1.4.4.12)
where fiy i as determined frorh.3.1.4
a 1 coefficient determined from Table

nin
sw
MOMEHTY

MakcHMaibLHRiE po3max

KI = E ul 1.4.4.10rFig.1.4.4.1;
Co T as defined in 1.1.3, but not less than
: 0,6.
Fig.1.4.3.4 _T_ablel'4'4_'l
Position of section alon
the ship's lenth a
x/L< 0,4 2,5x/L
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0,4¢ x/L¢ 0,65

1 1.4.4.2

in kN, at the section

x/L > 0,65 (17 x/D)/1035  concerned shall be determined by the
formulae:
1“0 ________ positive
038 ' : Nw=30fy BL(C, + 0,7 )f1L102,
0.6 ' i (1.4.4.21)
| | i
2; I | negatlve
% | | .
| I i NW='I'30fI]\/B L(Cb +0,7)f2k102,
02 04 0,65 08 0 *
o A h fiyi as determined f (1';‘(';1;122)
where I as aetermined 1rom 1.5.1.
Fig.1.4.4.1 Co 1 as defined in 1.1.3, but not less than
0,6.
fl‘ f2 1 coefficients detenined from Table
1.4.4.2, Figal.4.4.21 and1.4.4.22.
Tablel1.4.4.2
Position of section along tt f f
ship's length ! 2
1 2 3
0¢x/L<0,2 7,945f, x/L 4,6x/L
0,2¢x/L¢0,3 1,59f, 0,92
0,3<x/L<0,4 1,59f,1 (15,9f,1 7) /LT 0,3) 0,921 2,2(x/LT 0,3)
0,4¢x/L¢0,6 0,7 0,7
0,6<x/L<0,7 0,7 + 3k/L7 0,6) 0,7+(17,3f, 1 7) (x/LT 0,6)
0,7¢x/L¢ 0,85 1,0 1,73%,
0,85<x/L¢ 1,0 171 6,67&/L1 0,85) fo[1,737 11,53&/Li 0,85)]
fo=tp/ (Co+ 0,7)
fi f
0f==---=-=--- ~
159G 1-- -4 ; | 1,73.c,,0’92 Y
@0t - T R A N N —t— v
P ; ' Lot Do !
0.4 I : : i Loy AN
021/ o S R
' L L ! !
0 020304 0607 08 1,0 */L 0 0,2 03 o,zi 0,6 0,7l 085 10 YL
K1 HI KII HII
Fig.1.4.4.21 Fig.1.4.4.22

1.4.4.3For ships of restricted area of
navigation, the wave bending moments
and shear forces determined in accordance
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with 1.4.4.1 and 1.4.4.2 shall be multiplied special consideration by the Register

by the reduction factofi, Table 1.4.4.&s 1.444 Bending moment due to
well as by the factors W and v, wave impacts on the flae.
determined by the following formulae .1 The bending moment due to wave

wo o= ; o impacts on thg flare shall be calculated
W= eMOEL}: D) ( c?[:ﬂy for ships %f length from 100 to 200

v= 1/ (1+ 2 m where theelatiqnghip _F/_L£FQ3 0,1
( ®) ) .2The sagglxg ending moment due

where ;=0 (0,5 s+oh@i ®r to wave impacts on thflame [ , in

conventional bow shapgno bulb; kN@n, shall be calculated as follows

;=0 ( 1 )i for a bulbous bow
Ui waterplane area coefficient for summer _ , ..
load waterlire; fe= KfBL G+t0,7)U-10E] ,
bo i angle, in deg., between a frame (1.444.2)
tangential and a vertical at the level of summer _
load waterline at the section within thanzvéll'qere ke =7(1+1,25% /L) c1cz but not more
0,4(1- Cp) L O0,1L from thef dicul o R
(1- Cv) rom thefore perpendicular G=(LT 100 Yof BADL<130 o
ci=1 for130l_‘<0‘170d3;
- Lvy [E }S(L 214 Ly oz =1 L 1(7 0 Yof @OLO200  d;
- 43004 % Y10 ﬁo c=5¢r/Lz1T dor ®1O¢r/Lz D,3;
5 1D/h J c=¢r/L z= + 0,7 for 0,3 <pr/L z= <04;
1=D + hg; =11 for /L z= 0,4,
hi height of continuous hatch side for fiyi refer tdL.3.14;
coamings, in m (where these are not fitted; 0); for Vi refer t01.4.12.3;

=0,0450i 0, 2/5L)20D1 G § W (L00). (-7 is obtained from Tablé.44.4.2 or
Fig 1.44.4.2.

Table1.4.4.3

_* For ships With. a sigrB-R3-S and B-R3- Area of G
subject to the establishment of the area of aper navigation
tion with a wave height of at 3% providea-b _ ‘
tween 3.5 m and 6.0, is determined by linear _R1, A-R1 1,110,23L A0 E] O 1
interpolation between the values fd®2-S' R2- _R2 , -R% 1,6i0,25L KO E |
RS and R3-S ard R3-RS, respectively to a R2-S**, R2- 0,940,26L KO E |
specific waves height values. RS, A-R2-S,

** For ships with a sigrR2-S * R2-RS sib- A-RZ-RS - .
ject to the establishmenbf the areaof operation 2\29.?4(2)5) R2- 0,9210,29L 1O E |
with a wave height of at 3% provided between R3S ’R3-RS - —
45 m and 6,0 m, jr is determined by linear R3-S;‘,J -R3-’RS*, 0,7110,22L A0 E |
interpolation beteen the values forR2-S* R2-  , Rr3.s  _R&RS
RS Is ®2-5(4,5) and R2-RS(4,5), respectively to "R3 R3IN, D- 0,60'0,20L AO E |
a specific waves height values. R3-S, D-R3-RS

The above requirements apply to

ships of restricted area of navigation, Table1.444.2

from 60 to 150 m in length. Position of sectio Ck
Application of the requirements to along the ship'

ships ofa different length is subject to length
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x / D, 0,667%/L 1.45.3 In cases specified h.4.3.4,
0,15x/L<0,45 |0,1 +3&/LT 0,15) the section moduludV, determined in
0,450 x /0[7% 1 i accordance with 1.45.2, shall be

x/L>0,75 17 4(x/LT 0,75) multiplied by the factols ,determined by

_ theformula
Ll: mn & min max A
m:l+ MSW %) MSW +MSW _1§,
10M > 20,076¢,BL(C, +0,7) 2
(1.45.3)

but not less than 1,
where MM MIX; absolute values of
hogging andsagging bending moments ahet

S maximum range section, in kN (refer to Fig.
- 1.4.3.4);
0,15 0,45 075  wL
_ 1.45.4 For ships for which the
Fig.1.444.2 bending moment due to wave impacts on

.3 For ships of restricted area ofthe flare (refer to1.444), shall be
navigation, the bending moment due td-onsidered the section moduls, in
wave impacts on the flage, calculated cn®, at the section caerned shall not be
in accordance with1.4.4.4.2, shall be lessthan
multiplied by the reduction factod, _M; ao?
determined fronTable1.4.4.3 W= s (1.45.4)

For ships of restricted areas Ofyhere [ y=b [ ew+f w+feb - design
navigationR3-S, R3-RS, 1 -R3-S, 1 -R3-  bending moment, in kNm, at the section concerned
RS, 4-R3-S, 4-R3-RS, R3, R3-IN, D- equal to the maximum absolute value of algebraic
R3-S, D-R3-RS{ ¢=0. sum of [ sw [ w and [ F components at this

; section
1.45 l_.'u” .SeCtlon modulus  and { sw - maximum still water sagging bending
moment of inertia. moment or minimum hogging bendimgoment if

1.45.1 The requirements of this solely the hogging bending moments occur at this
paragraph regulate the hull csien hull section, inkNLm; ,
modulus and moment of inertia about the, 44)_"”' wave sagging bending moment (refer to
horizontal neutral axis ] [ F as determined frorh.44.5;

1.45.2 The hull section modulus (for fort referto1.45.2.

H 3
gsggor?ngonkéztrtr?erﬁol)vg’h;ﬂ ncg? b1ealtestgiha 1.455 The hull section modulus
cr]’etermired from 1.45.2 7 1.45.4 for

- < Ya
W=M.Qa0'/s (1'45:2) _ maximum value of design bending
where  Ms= %] su + Mw Y2desiqy bending  moment shall be maintained within 0,4

moment, in kNm, at the section concerned equal idshi H it th .
to the maximum absolute value of algebraic sum offMIAShIPS.  However, | € maximum

[ swandMw components at this section; design be_ndin_g moment occurs OUtS_ide
for [ swi refer tdl.4.3,in kNGn; 0,4L, amidships, the steady section
for Mw i refer to1.4.4; modulus requirement is applicable over

s =175/ h MPa
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the shp's length up to the section where 1.459 The moment of inertia of
maximum design bending moment acts. hull sectionl, in cnt, within the midship

The section modulus shall be €9'ON shall not be less than
gradually reduced towards the ship's ends  Imin = 3MBL® (Co+ 0,7), (1.45.9-1)
out_S|de_ the region in which it is bemgwhereﬁ,w‘,cls determined fror.3.1 4.
maintained _ _

1.45.6 For sharglined ships without 'For ships of restricted area of
middlebody,  deviation rbm the navigationlmi shall be multiplied by the
requirements of.4.5.5may be permitted reduction factorj o, determined by the

on agreement with the Register formula
1.45.7 In any case, the hull section 8
modulus, in crfy within the midship Jo=J A——=—, (14592
region (for deck and bottom) shall not be (UD)W
less than where for j 1 refer to Tatel.4.43;
Winin = fm,BLZ(Cb+O,7)h, (1.45.7-1) forh i refertol.1.4.3;

R (L/D)max T maximum permissible value of
wherefor fiy i refer t1.3.1.4 L/D, for the area of navigation under

For Ships of restricted area ofconsideration,obtained from Tadlel.1.1
navigation, the minimum hull section 14510 As a minimum, hull
modulus, in crfy within the midship longitudinal strength checks shall be
region (for deck and bottom) shall not becarried out at the following l@tions
less thakiVimini OF Wininz, Whichever is the outside amidships:

greater, determined by the following in way of the forward end of the
formulae: engine room;
. ) in way of the forward end of the
Whin= U Whnin; (1457 -2) foremost cargo hold:

N where there are significant changes
Whinz= 0, V& Whin, (1.45.7 -3) in the hull crosssection;

where  for (i refer to Tablel.4.4.3; where there are changes in the
for W - refer to Formuldl.4.4.31; framing system.
for v- refer to Formuld..4.4.32. The following $all be made outside
1.45.8 Scantlings of all continuous amidships:
longitudinal members of hulligler based buckling strength of members
on the section modulus requirement incontributing to the longitudinal strength
1.45.7, shall be maintained within and subjected to compressive and shear
amidships. However, in special cases, stresses shall be checked, in particular in
based on consideration of type of shipregions where changes in the framing
hull form and loading conditions, the system or significant changes time hull
scantlings may be gradually reducedcrosssection occur in compliance with
towards the ends fothe 0,4, part, 1.5.5;
bearing in mind the desire not to inhibit continuity of structure shall be
the ship's loading flexibility maintained throughout the length of the
ship. Where significant changes in
structural arrangement occur adequate
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transitional structure shall be provided;the required thickness of side plating and
for ships vith large deck openings suchmembers in question shall be calculated
as a containerships, sections at or near tccording to the procedure approved by
the aft and forward quarter lengththe Register.
positions shall be checked.

For such ships with cargo holds aft
of the superstructure, deckhouse o
engine room, strength checks of section
in way of the aft end of the afhost
holds, and the aft end of the deckhouse

Appropriate calculation may also be
required for ships with two continuous
longitudinal bulkheads if the transverse
Qistribution of load is substantially

cﬁiifferent from uniform distributior® .

engine room shall be performed _1.4.7 Calculation of actual hull
_ _ section modulus
1.46 Thickness of side shell 1.47.1 The hull section modulus is

E:ﬁmga daglc;tir?gntlnuous longitudinal determined: for strength decWO,W i at

1.46.1 The thickness of side shell moulded deck line at side (lower edge of
platings, in mm, at the condered section deck stringer); for bottomeW i at

over the length and depth of the shipy,ouided bas line (top of plate keel).
where longitudinal bulkheads are not For ships with  continuous

fitted shall not be less than longitudinal strength members above
s = S(Nsw+ Ny) W12/ (2t 1), (1.46.1) strength deck including trunk and
continuous hatch side coaming!isdW is

where for Nswi refertdd . 4. 3. 2, 1 o
Nwirefertol . 4. 4.2 * 1. 4. acakulated by dividing the moment of
t = 110h MPa inertia  of hull section about the

1.46.2 The thickness of side shell horizontal neutral axis by the value nf

plating ss and thickness of longitudinal determ_ined by the formula
bulkhead platings, in mm, at the section zr=2(0,9+0,2y/B),
under consideration for ShipS with tWOwhere z 1 distance from neutral axshall the

plane longitudinal bulkheads shall not betop of continuous strength member above deck

less than included in the calculation deW ,inm;
izi horizontal distance from the centreline of
S =Sas (Nsw+ Nyw) 1P/ (t 1); the slip to the top of continuous strength member
(1.46.2-1)  above deck included in the calculation\8f , in
s =Sa (Nsw+ Ny) QP / (t 1); m.
(1.46.2-2) z and y shall be measured to the
Where for Nsw, Nw,t i refer tal.46.1; point giving the largest value af.
as = 0,27; 1.47.2 When calculating the hull
ar =023. section  modulus, all  continuous

1.46.3 For ships having oner more longitudinal strength members shall be
than two continuous plane longitudinalt@ken into account, including continuous
bulkheads as well as longitudinalhatch side coamings, and, where the

bulkheads with horizontal corrugationsShip's design provides for multiple
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hatchwaysd the longitudinal deck strips deck strip, in crfy o o

between them on condition the deck  Bu2i breadth of ship in way of longitudinal

strips are effectively supped by deck strip termination, in m

longitudinal bulkheads, including the e ' 8verage fickness ofthe portion o

topside tank bulkheads (inner skins). deck plating between the extension of longitudinal
. . deck ¢rip and ship's side along the effective

The sectional area of long bridges ot;-chment, in mm
deckhouses shall be included with thewhere a longitudinal deck strip terminates at the

reduction coefficient which similarly to transverse deck strip, provided

stresses in the ship's hull and 1Qoisy > nf i bi>b
superstructure (deckhajsis determined ~ f g‘eb_i g
according to the procedure approved by D _lgnlos& 8%ﬁ+19'

the Register. o :
. . . ._Where sy 1 average plate thickness of the
Continuous hatch side coamings in

. . . transverse deck strip, in mm
ShIpS_ with single hatches nOt_above the b' i distance between longitudinal edge of
mentioned structures may be included inhe hatch opening and symmetry plane of the
the calculation of the hull section longitudinal deck strip, in m

modulus only if the calculation hdmeen b" i length of transverse deck strip, in m

specially approved to this effect. 1.47.3 Large openings, i.e. openings
The sectional area of longitudinal exceeding 2,5 m in length afod 1,2 m in

deck strips, each being of a uniformpreadth, and scallops, where scallop

width throughout the length, including welding is applied, shall be deducted

deck plating with longitudinal framing from the sectional areas used in the
andhatch side coamings not supported b¥ection modulus calculation.

Iongitudinal bulkheadsis included with Smaller openings (manho|es,
the reduction coefficiet determined by Jightening holes, single scallops in way
the formula of welds, etc.) need not be detkd; if
N 0,65+ C, L the following conditions are met
' the sum of their breadths and
+Dl, +
3 Slgg*+ DIy + D, shadow area breadths (refer to

) (1.47.2) Fig.1.47.3) in one transverse section of
where m= S 0:10Y ¢ nts= the hull does not exceed 0,dB71 Sh)
[-0,12v € Mts= (where Sb 7 is the total breadth of
ni number of longitudinal strips over ship's openings) or does not reduce thetisec
breadth o ~modulus at deck or bottom by more than
Sly T total length of longitudinal deck strips, 3 per cent
nm he height of lightening holes, drai
D 1, D2 7 length of end attachments of the elg t of lig te”'”g Oes_’ rf;’tln
longitudinal deck strips aft and forward, in m holes and single scallops in longitudinal

If the end of the longitudinal deck strip is members does n@xceed 25 per cent of
effectively attached to continuous deck and/orthe web depth, and the height of scallops
longitudinal bulkhead (refer to Fig4.7.2) in way of welds is not over 75 mm

Dl,Z =4f /BllzsdjLZ ,

where f i sectional area of one longitudinal
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El,

Fig. 1.47.2. Longitudinal deck strips to be included in the calculation of hull
section modulus

@ g

Fig.1.47.3. Design section

1.4.7.4 Where continuous members at a distance from horizontal
longitudinal members are built of higher neutral axis of hull seitin greater than
tensile steel, they shall extend so far, W, .
beyond amidshiptowards the ends as to — —
provide a hull section modulus in way d Wi
where the yield stress changes not lesshall be made of steel with the same yield
than required for an identical hull of stress as the strength deck (continuous
ordinary steel. hatch coaming) or bottom

1.4.7.5The continuous longitudinal where z T distance of strength deck (upper

. (1.4.7.5)
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face plate of continuous hatch side coaming) 1.48.3 Loading Manual is a

bottom from neutral axis, inm d ;
A ocument approved by the
h 1 factor given in Table 1.1.4.3 for the . . pp_ y Rengter
which describes:

members of the remainder of hull section . . .
Wa, Wh=1 i actual section modulus and the loading conditions on which the

required section modulus with design of the ship has beeased,;
h=1 for the deck (continuous hatch permissible limits of still water
coaming) or bottom respectiyel bending moment and shear force and,

1.4.8Loading control facilities. where applicable, limitations due to
1.4.8.1By loading control facilities torsional and lateral loads
are meant Loading Manual and loading the results of the calculations of still
instrument by means of which it can pbewater bending moments, shear forces for
ascertained that the still water bendingoading conditions statedird.31;
moments, shear forces, and the still water ~ the allowable local loadings for the
torsional and lateta loads, where structure (hatch covers, decks, double
applicable, in any load or ballast bottom, etc.).
condition will not exceed the specified =~ The Loading Manual shall be
permissible values prepared in a language understood by the
1.4.8.2 Ships to be provided with users and in English

loading control facilities are categorized ~ 1.48.4 A loading instrument is an
as follows instrument approved by the Registe

Category | : which is either analog or digital by means

Ships with |arge deck opening, for of which the still water bending
which conbined stresses due to verticalmoments, shear forces and torsional and
and horizontal hull girder bending, aslateral loads, where required, in any load
well as torsional and lateral loads, shallor ballast condition can be easily and
be considered: quickly checked at specified readout

ships for which uneven loading, i.e. POINtS. - _
uneven distribution of cargo and/or ~ The numbeand position of sections

ballast, is possible; and permissible still water bending
chemical tankers and gas carsie moments and shear forces as well as the
Category II: limitations due to torsional and lateral
ships with arrangement giving small loads shall be approved by the Register.
possibilities for variation in cargo and ~ Single point loading instruments are
ballast distribution; not acceptable.

ships on regular and fixed trading pattern ~ An approved Opational Manual
where the Loading Manual gives shall be provided for the loading
sufficient guidance; instrument.

ships not falling under category | ~ The Operational Manual and
including ships of less than 120 m in calculation results shall be prepared in a
length, which design takes unevenlanguage understood by the users and in

distribution of cargo or ballast into English
account 1.48.5 Al | ships other than category

Il ships of less 90 m in length, wdh
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deadweight is not greater than 30 percent .6 any special limitations, for
of summer load line displacement, shallinstance, those due to the worst operating
be provided with the Loading Manual conditions, where applicable;
approved by the Register. .7 where necessaryd strength
In addition to the Loading Manual, calculations:
all ships of category | having length of maximum permissible forces and
100 m and more shall carry aalling moments affecting the hull during
instrument approved by the Registerloading, unloading and the voyage.
(requirements for loading instruments are The Information (booklet) shall be
given in Appendix?). prepared in a language understood by the
1.48.6 For ore carriers, ofeil  ship officers, and in English
carriers and oilbulk carriers having a
length of 150 m and more, additional 1.5VIBRATION OF HULL
requirements for strength control during STRUCTURES. VIBRATION
loading are given i8.3.6. STANDARDS
1.48.7 Information (booklet) on 1.5.1General.
Stability and Strength during Loading, 1.5.1.1 The present Chapter shall
Unloading and Stowage of Bulk Cargoesestablish  the highest  permissible
Other than Grain. vibration levels (hereinafter, vibration
To prevent excessive hull stressesstandards) of hull structures in sgeing
provision shall be made for Information displacement ships
(booklet) on Stabilityand strength during 1.5.1.2The vibration standards aset
Loading, Unloading and Stowage of Bulk down proceeding from the condition of
Cargoes other than Grain to be carried onsuring the strength of hull structures
board, including the following as a and the dependability of machinery,

minimum instruments and equipment installed on
.1 stability data required in 1.4.11, board the ship
Part IV "Stability"; 1.5.1.3The application of standards

.2data on the capacity of ballast stipulated in this Chapter does not release
tanks and of agjpment for their filing one from compliance with sanitary norms
and emptying; and requirements of Ukraine health

.3 maximum permissible load upon authorities and other requirements for
a unit of doublebottom plating surface;  permissible vibration parameters at work

.4 maximum permissible cargo hold places in the accommodation, service and
load; other spaces of ships

.5 general instructions concerning 1.5.14 Vibration standards for ship
loading and unloading and pertinent tomachinery and equipment are specified in

hull strength, includingany limitations Section 9, Part VIl "Machinery
due to the worst operating conditionsinstallations'

during loading, unloading, handling of 1.5.15 Regardless ofvibrations
water ballast, and during the voyage measureents resulti the first ship of a

series and in single buildings vibration
measurements to assess their vibration
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charadteristics based on the standards ofo standard threshold values of vibration
acceptable vibration parameters specifiedrelocity or acceleration equal t6Q0
in 1.5.3 of this unit shall be carried out  5mm/s* 304 m/s? accordingly

1.5.1.6 The procedure, scope and 1.5.3.3Measurements shall be carried
sequence of vibration measurement shalput in the following directions:

be approved by the Register in each of the inteperpendicular
1.5.17 On special agreementitwthe  directions with regard to the ship:
Register, deviation from the presentvertical,  horizontatransverse  and
standards may be permitted in well horizontatongitudinal direction, when
grounded cases measuring the main hull vibration;
1.5.2Technical documentation in the direction normal to the plane of

After mooring tests and sea trials, aship structures (deck, side, bulkheads,
report on vibration measurement shall bestc.) or in the lowestigidity direction of
submitted to the Register, which shall bethe hull grder, when measuring local
approve by the management of the firm vibration
having carried out the evaluation of the 1.5.3.4 The permissible root mean
vibration characteristics of the ship. square values of vibration velocity and
Where additional measures are taken t@ibration acceleration of the hull and
reduce vibration, the report shall containsuperstructures as well as hull structures

those measures as well as the results of &e mentioned in Tablk.5.3.4and in Fig.
second measurementf vibrations to 1.534.

confirm the efficiency of measures taken 1.5.3.5 When measuring the
In some cases, the Register reservegarameters in dave bands, the
the right to request a preliminary permissible values stated in Tallé.3.4
conclusion of the enterprise that carriedfor mean geometric frequencies 2f 4,
out vibration measurements 8, 16, 31,5and6 3 , pay be increased

1.5;[3 Measured vibration 1’41(\/5 ) timesor by 3 dB as compared
parameters to tabulated values

resgﬁ?%r}alzt%rr ;EZ ch)JIlIncl?v(\)/iSr:e \(/)iLr;?iﬁn 1.5.3.4Permissible values givem i
P pter, 9 Table 1.5.3.4 and in Fig. 1.5.3.4 shall not

parameters have been adopted as MYl exceeded at specified ship speeds and

Ones’r:oot mean square value of vibration at zero speed, if specified
q 1.5.4 Definitions and explara-

velocity measured in ordird octave .
bands and, where necessary, in octavtelons'
bands: For the purpose of the present Gha
root mean square value of vibrationter
acceleration and, in weljrounded cases,
the root mean square or peak value o
vibratory displacement

1.5.32 Vibration parameters shall be
measured in absolute units or in
logarithmic units (decibels) with regard

1 main vibration |
ibration of ships hull,
Eenerated bydrces on accoundf opea-
tion of propeller, main engine or caused
by the action of waves
2 vibration of
superstructures and



S€ Rules for the Classificatioand constructiorof SeaGoing Ships

deckhouses means vibrations ple to propeller spekis called vibration
superstructures and deckhousesf the second, third, etc., order, respe
about the hull generated by its tively. In this case frequency of exciting
vibrations (mainly bending and force variation equal to the product of
longitudinal) propeller speed by the humber of blades
.3Local vibration means + is called firstblade (or blade); freque
bration of hull structures (plates, stiffe cies multiple to it are calte second
ers, framing members, grillages, etc.)blade, thirdblade, etc., and vibration
generated by propeller, un balanced-m arising at these frequencies, for example,
chinery located near these structures oin case of fowbladed propeller is called
by t he mabration df thé ship eblade vibration of the fourth orderecs

under way ondblade vibration of the eighth order,
4 Exciting forcesmeans any etc. respectively

external forces or momentg forces at .7Main order frequerncies

ing on vibrating system and causing itsof exciting forces, generated P

vibration internal combustion engines means-fr

S5 First-order frequencyi  quencies of variation of untaiced foc-
means frequency of exciting forces wari es and moments of inertia forces equal to
tion equal to the propeller speed. Forcedhe engine crarghaft speed (first order)
vibration of the system arising atgHfre-  or double speed (second order) as well as
guency is called firsbrder vibration frequerties of variation of capsizing

.6 Top-order frequencies moments the order of which is equal to
means frequencies of exciting forces-va the cylinder number (twestroke engines)
iation equal to the doubled, trebled, etc.or to half the number of cylinde(four-
propeller speedForcedvibration of the stroke engines)
system arising at such frequencies iault

Table1.53.4 The hull, superstructure and hull structures viration sstandards

Hull and superstructure Hull structures
Mean rigid members frames” | plates
geometic Permissible root mean square values
values of . . vibration . . vibration . . vibration
vibration . vibration . vibration
octave_ velocity acceleratiot velocity accelesation velocity acqelea—
ranges, in tion
Hz "1 a8 | v | dB | mmvs| dB | me | a8 | M | dB | mie | dB
1,6 5,6 | 101|0,054| 45| 5,6 |101|0,054| 45 | 5,6 | 101 | 0,054 | 45
2 5,6 | 101|0,067| 47| 5,6 |101|0,067| 47 | 5,6 | 101 | 0,067 | 47
2,5 5,6 | 101]|0,084| 49| 5,6 |101|0,084| 49 | 56| 101 | 0,084 | 49
3,15 5,6 | 101|0,106|/ 51| 7,1 |103|0,135| 53 | 7,1 | 103 | 0,135| 53
4 5,6 | 101|0,135/ 53| 8,9 |105| 0,21 | 57 |8,9| 105| 0,21 |57
5 56 |101| 0,17 | 55| 11 |107| 0,34 | 61 | 11 | 107| 0,34 | 61
6,3 56 |101| 0,21 | 57| 11 |107| 0,43 | 63 | 14 | 109| 0,54 | 65
8 56 |101| 0,27 | 59| 11 |107| 054 | 65 | 16 | 110| 0,75 | 68
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Hull and superstructure Hull structures

Mean rigid members frames? | plates

geometic Permissible root mean square values

values of . . vibration . . vibration . . vibration

vibration . vibration . vibration
octave_ velocity acceleratiol velocity accelestion velocity acqelea-

ranges, in tion
Hz ™| 48 | mis | dB | mmvs| dB | mis | a8 | | dB | ms | dB
10 5,6 |101| 0,34 | 61| 11 |107| 0,65 | 67 | 16 | 110| 0,94 | 70
12,5 56 |101| 0,43 | 63| 11 |107| 0,84 | 69 | 16 | 110| 1,2 |72
16 5,6 | 101| 054 | 65| 11 |107| 1,06 | 71 | 16 |110| 15 | 74
20 5,6 |101| 0,67 | 67| 11 |107| 1,35| 73 | 16 |110| 1,9 | 76
25 56 |101| 0,84| 69| 11 |107| 1,7 | 75 | 16 |110| 2,4 | 78
31,5 56 |101| 1,06 | 71| 11 |107| 2,1 | 77 | 16 |110| 3,0 | 80
40 56 |101| 1,35| 73| 11 |107| 2,7 | 79 | 16 | 110| 3,8 | 82
50 56 |[101| 1,7 | 75| 8,9 |105| 2,7 | 79 | 12,|108| 3,8 | 82

5

63 56 |101| 2,1 | 77| 7,1 |103| 2,7 | 79 | 10| 106| 3,8 | 82
80 56 |101| 2,7 | 79| 56 |(101| 2,7 | 79 | 8 | 104| 3,8 | 82

1 Hull and superstructures, rigid membare the intersections of decks with main transverse and

longitudinal bulkheads, sides, transom, superstructure walls, etc
2 Girders supporting the foundations of ship machinery and equipment are included
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Fig.1.53.4. Permissible mean root valuesvilfration velocity and
vibrational acceleratian
18 hull, superstructures and rigid membergy Zraming members including the girders by
which the foundations of ship machinery and equipment are suppoegl&es

Calculation of main hull vibration  and basic modes of natural frequierscof
of the ship hull vibration for ship being designed as
1.5.5.1 Calculations of frequencies well as estimation of parameters of its



