
PART II. HULL  

1. DESIGN PRINCIPLES 

1.1 GENERAL   

1.1.1 Application.  

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 within the 

limits given in Table 1.1.1.1. 

Table 1.1.1.1 
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The length 

of the ship to 

the depth 

L/D 

18 19 20 21 22 23 

The breadth 

of the ship to 

the depth 

B/D 

2,5 2,51 32 3 3 43 

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

The requirements of the present Part of 

the Rules do not apply to oil tankers of 

150 m in length and above and to bulk 

carriers of 150 m in length and above, of 

unrestricted navigation area, which design 

includes one deck, topside tanks and and 

side hopper tanks in cargo areas excluding 

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 

which were at a similar stage of 

construction on July 1, 2017 or after that 

date; or 

- which were commissioned  on July 

1,  20201 or after that date.  

The scantlings of hull members, 

essential to the strength of hull and the 

construction of the said ships are 

regulated by XVII  ñCommon Structural 

Rules for Oil Tankers with Double Sides 

ò and Part XVIII  ñCommon Structural 

Rules for Bulk Carriersò 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 ɸ, ɸ-R1, ɸ-R2, ɸ-R2-RS, ɸ-

R2-S, ɺ-R3-S, ɺ-R3-RS, ʉ-R3-S, ʉ-

R3-RS, D-R3-S, D-R3-RS in shipôs 

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 

safety standards for shipss which entered 

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 regulations for the technical 

                                              
1 Refer to ɯʄʆ Resolution MSC.290(87) 
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supervision activities with application  

these Rules to a ship and/or the special 

requirements of these Rules, depending 

on the sign in the ship's class notation as 

for new or existing (refr to 2.6.1.1.4.2 or 

2.6.1.1.4.3 General regulations for the 

technical supervision activities, 

respectively) ships referred to in certain 

points with reference or without such a 

reference on the sign in the ship's class 

notation, namely compliance with the 

following requirements: 

- new ships with signs ɸ, ɸ-R1, ɸ-

R2, ɸ-R2-RS, ɸ-R2-S ï to all applicable 

requirements of this part considering 

indicated in the case of specific 

requirements to these signs at certain 

points, references to the sign in the ship's 

class notation;  

- existing ships with sign ɺ-R3-S, 

ɺ-R3-RS - to 1.1.6.1, 2.7.1.3, 2.7.1.4, 

Appendix 1;     

- new ships with signs ɺ-R3-S, ɺ-

R3-RS, ʉ-R3-S, ʉ-R3-RS  ̔ D-R3-S,   

D-R3-RS and existing ships with sign ɺ-

R3-RS,  with length up to 24 m  and over    

- to 1.1.6.4;  

- new ships with sign ɺ-R3-S, ɺ-

R3-RS, ʉ-R3-S, ʉ-R3-RS and D-R3-S,   

D-R3-RS ï to 1.1.6.3, 2.7.1.3, 2.7.1.4, 

Appendix 1. 

1.1.2 General. 

1.1.2.1 All hull structures regulated 

by the present Part of the Rules are 

subject to the Register survey. For this 

purpose an access shall be provided for 

their survey.  

1.1.2.2. The structures regulated by 

the present Part of the Rules shall comply 

with the requirements of Part XII I 

"Materials" and Part XI V "Welding" and 

with the approved technical 

documentation listed in 4.2.3, Part I 

"Classification Rules for classification 

and construction of ships 2 

1.1.2.3 Tightness test of ship's hull 

shall be carried out according to the 

provisions of Appendix 1.  

1.1.3 Definitions and explanations. 

1.1.3.1 The definitions and 

explanations relating to the general 

terminology of the Rules are given in 

Part I "Classification".  

For the purpose of the present Part 

of the Rules the following definitions and 

explanations have been adopted.. 

1.1.3.2 Ship dimensions and draft. 
.1 L e n g th  L ,  is the distance, in 

m, on the summer load waterline from 
the forward side of the stem to the after 
side of the rudder post or to the centre of 
the rudder stock if there is no rudder post, 
or the distance equal to 96 per cent of the 
length on the summer load waterline 
from the forward side of the stem to the 
after side of after end of the ship, 
whichever is the greater.  

However, L need not be greater than 
97 per cent of the ship's length on the 
summer load waterline. 

Where the fore or after end is of an 
unusual form, length L is subject to 
special consideration by the Register.. 

.2 M o u l d ed  b r e a d t h ɺ ï is the 
greatest moulded breadth, in m, measured 
amidships from outside of frame to 
outside of frame. 

.3 M o u l d ed  d e p th  D is the 
vertical distance measured amidships 
from the top of the plate keel or from the 
point where the inner surface of shell 
plating abuts upon the bar keel, to the top 

                                              
2 Hereinafter ï Part ɯ ñClassificationò. 
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of the upper deck beam at side. In ships 
having a rounded gunwale, the depth is 
measured to the point of intersection of 
the moulded lines of upper deck and side, 
the lines extending so as if the gunwale 
were of angular design. 

.4 D r a u g ht  d  is the vertical 
distance measured amidships from the 
top of the plate keel, or the point where 
the inner surface of the shell plating abuts 
upon the bar keel, to the summer load 
waterline. In ships with timber freeboard 
the draught shall be measured at side to 
the summer timber load waterline. 

1.1.3.3 Decks and platforms.  

.1 U p p er  d e c k  is the uppermost 

continuous deck extending the full length 

of the ship. 

.2 S t r e n g t h  d e c k  ï is the deck 

forming the upper flange of hull girder. 

The uppermost continuous deck, long 

bridge deck, long forecastle or long poop 

deck outside end regions, or quarter deck 

outside the transition area may be 

considered as the strength deck (refer to 

2.12.1.2). 

.3 B u l k h e a d  d e c k  is the deck 

to which the main transverse watertight 

bulkheads are carried. 

.4 F r e e b o a r d  d e c k is the deck 

from which the freeboard is calculated. 

.5 L o w e r  d e c ks  are the decks 

located below the upper deck. 

Where the ship has several lower 

decks, they are called: second deck, third 

deck, etc., counting from the upper deck. 

.6 P l a t f o r m is a lower deck 

extending over portions of the ship's 

length or breadth. 

.7 S u p e r s t r u c t u r e  d e c k  is a 

deck forming the top of a tier of 

superstructure. Where the superstructure 

has several tiers, the superstructure decks 

are called as follows: first tier 

superstructure deck, second tier 

superstructure deck, etc., counting from 

the upper deck. 

.8 D e c k h o u s e  t o p  is a deck 

forming the top of a tier of a deckhouse. 

Where the deckhouse has several 

tiers, the deckhouse tops are called as 

follows: first tier deckhouse top, second 

tier deckhouse top, etc., counting from the 

upper deck. If a deckhouse is fitted on a 

superstructure deck of first tier, second 

tier, etc., the deckhouse top is called 

accordingly the top of second tier 

deckhouse, third tier deckhouse, etc. 
1.1.3.4 Structures. 
.1 S u p e r s t r u c t u r e is a decked 

structure on the upper deck extending 
from side to side of the ship or with the 
side plating not being inboard of the shell 
plating more than 4 per cent of the 
breadth of the ship. 

.2 D e c k h o u s e is a decked 
structure on the upper deck or 
superstructure deck with its side plating, 
on one side at least, being inboard of the 
shell plating by more than 4 per cent of 
the breadth of the ship. 

1.1.3.5 Main concepts.  
.1 A f t e r  p e r p e n d i c u l a r  

( A P) is a vertical line run through the 

ship centreline, which limits the ship 

length L at the aft end. 

F o r w a r d  p e r p e n d i c u l a r  

( F P) is a vertical line run through the 

ship centreline at a point where the 

summer loadline and the fore side of 

stem intersect. 
.2 M i d s h i p  s e c t i o n is the hull 

section at the middle of ship's length L. 
.3 M i d s h i p  r e g i o n  is the part 

of the ship's length equal to 0,41- (0,21- 
forward and aft of amidships), unless 
expressly provided otherwise. 

.4 S h i p ' s  e n d s  are portions of 
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the ship's length beyond the midship 
region. 

.5 E n g i n e  r o o m  a f t 
corresponds to the position of the mid-
length of the engine room beyond 0,3L- 
aft of amidships. 

1.1.3.6 Explanation. 
.1 S u m m e r  l o a d  w a t e r l i n e 

(SLW) is the waterline on the level of the 
centre of the load line ring for the ship's 
position without heel and trim. 

.2 B l o c k  c o e f f i c i e n t Cb is the 

block coefficient at draught d 

corresponding to summer load waterline, 

based on length L and breadth B, 

determined by the formula 

Moulded displacement (m3) 

Cb  =                     LBd '. 

.3 g = 9,81 m/s2 ï acceleration due 

to gravity. 

.4 r = 1,025 t/m3 ï density of sea 

water. 

.5 S p e c i f i e d  s p e e d  o f  s h i p 

v0 is the maximum speed of the ship, in 

knots, at the summer load waterline in 

still water at rated engine speed of 

propulsion plant. 

.6 T i g h t  s t r u c t u r e is a 

structure impervious to water and other 

liquids. 

.7 M a i n  f r a m e s  are vertical 

side framing members fitted in the plane 

of floors or bilge brackets within a 

spacing of each other. 

.8 I n t e r m e d i a t e  f r a m e s  are 

additional frames fitted between main 

frames. 

1.1.3.7 S p a c i n g ï  is the distance 

between primary members. 

N o r m a l  s p a c i n g  is the 

distance between primary members, 

determined on the basis of the value of 

standard spacing a0 , in m, determined by 

the formula 

ʘ0  = 0,002L + 0,48. 

Deviation from normal spacing may 

be permitted within the following limits: 

0,75ʘ0  to 1,25ʘ0 for ships of 

unrestricted service including with the 

sign A and restricted area of navigation 

R1, ɸ-R1; 

from  0,7ʘ0  to 1,25ʘ0 for ships of 

restricted areas of navigation R2, R2-S, 

R2-RS, ɸ-R2, ɸ-R2-S, ɸ-R2-RS, ɺ-R3-

S, ɺ-R3-RS, ʉ-R3-S, ʉ-R3-RS;  

from 0,65ʘ0   to  1,25ʘ0 for ships of 

restricted areas of navigation R3-S, R3-

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

In the fore and after peaks the 

spacing of primary members shall not 

exceed 0,6 m; between the fore peak 

bulkhead and 0,2L, aft of the forward 

perpendicular ð not more than 0,7 m. 

Variations from these values are subject 

to special consideration by the Register.  

In all cases the spacing of primary 

members shall not exceed 1 m. 

1.1.4 Basic provisions for 

determining the scantlings of hull 

members. 

1.1.4.1 The scantlings of hull 

members are regulated based on the Rule 

design loads, calculation methods and 

safety factors with due regard to 

corrosion allowance (refer to 1.1.5). 

1.1.4.2 Derivation of the scantlings 

of hull members in the Rules is based on 

structural idealization using beam models 

subject to bending, shear, longitudinal 

loading and torsion having regard to the 

effect of adjacent structures. 

1.1.4.3 For the purpose of the 

present Part of the Rules, the design 

characteristics of the material used for 

hull structures shall be as follows: 
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ReH ï upper yield stress, in MPa; 

sn ï = design specified yield stress 

for normal stresses, in MPa, determined 

by the formula 

sn = 235/h,        (1.1.4.3-1) 

where h ï application factor of mechanical 

properties of steel, determined from Table 1.1.4.3; 

tn ï design specified yield stress for 

shear stresses, in MPa, determined by the 

formula 

tn = 0,57sn . (1.1.4.3-2) 

Table 1.1.4.3 

ReH 235 315 355 390 

h 1,0 0,78 0,72 0,68 

1.1.4.4 The requirements for 

strength of structural members and 

structures as a whole aiming at 

determining their scantlings and strength 

characteristics are set forth in the Rules 

by assigning the specified values of 

permissible stresses for design normal 

sʜ = kssn and shear tʜ = kttn, (where ks 

and kt ï factors of permissible normal 

and shear stresses respectively). 

The values of  ks and kt are given in 

the relevant Chapters of this Part. 

1.1.4.5 The buckling strength 

requirements are imposed upon the 

structural members subject to 

considerable compressive normal and/or 

shear stresses (refer to 1.6.5). 

1.1.4.6 The thickness of hull 

structural members determined according 

to the requirements of the present Part of 

the Rules shall be the minimum thickness 

specified for particular structures in the 

relevant Chapters of this Part. 

Minimum thickness are  given for 

structural elements of usual carbon steel. 

When using high-strength steel minimum 

thickness may be reduced in proportion 

to the value of ɖ. This decrease is not 

subject to the minimum thickness of the 

vertical keel, bottom stringers and floors 

of Group I ships and the minimum 

thickness of the structures inside the 

cargo and ballast tanks of Group II ships  

(the division of ships into groups 

according to the terms of corrosion wear 

- refer to 1.1.5.2), as well as plating and 

members of tanks framing. 

For ships of restricted areas of 

navigationR2, R2-S, R2-RS, ɸ-R2, ɸ-

R2-S, ɸ-R2-RS, ɺ-R3-S, ɺ-R3-RS, ʉ-

R3-S, ʉ-R3-RS, R3-S, R3-RS, R3, R3-

IN , D-R3-S,  D-R3-RS a reduction in the 

thickness of hull members is permitted, 

but not in excess of the values given in 

Table 1.1.4.6. 

Table 1.1.4.6 Permissible 

reduction of minimum hull member 

thickness 

Hull members Service area 

R2, R2-S, 

R2-RS, ɸ-

R2, ɸ-R2-S,            

ɸ-R2-RS, ɺ-

R3-S, ɺ-R3-

RS, ʉ-R3-S, 

ʉ-R3-RS 

R3-S, R3-

RS, R3,                               

R3-IN, D-

R3-S,                    

D-R3-RS 

Primaty support 

members in way 

of ballast tanks 

15% 30% 

Other hull 

members 
10% 20% 

In all cases, unless expressly 

provided otherwise, the hull member 

thickness shall not be less than 4 mm. 

1.1.4.7 In the present Part of the 

Rules, the requirements for determining 

the hull member scantlings are based on 

the assumption that during the 

construction and service of a ship 
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measures are taken for the corrosion 

prevention of the hull in accordance with 

current standards and other current 

normative documents. 

         1.1.4.8 On agreement with the 

shipowner, a reduction in the scantlings 

of certain hull members may be 

permitted within the limits agreed with 

the Register.. 

The reduced scantlings as well as 

scantlings determined in accordance with 

the requirements of the present Rules for 

the 25-years service life of the ship shall 

be expressly indicated in the hull 

structural drawings submitted to the 

Register for review.  

A special entry shall be made in the 

Classification Certificate of such ships 

(refer to 2.3.1, Part I "Classification"). 

1.1.5 Corrosion allowance. 

1.1.5.1 Corrosion allowance Ds, in 

mm, is set for the structures whose 

planned service life exceeds 12 years and 

is determined by the formula 

        ( )12-=D Tus ,         (1.1.5.1) (1.1.5.1) 

where u average annual reduction in 

thickness of the member, in mm per annum, due to 

corrosion wear or tear according to 1.1.5.2; 

T ï planned service life of structure, in 

years; 

 if service life is not specially prescribed, T 

shall be taken equal to ʊ = 25. 

For the structures whose planned 

service life is less than 12 years, Ds = 0. 

In the drawings of hull structures, 

which planned service life has been taken 

to be less than 25 years, scantlings 

determined at T = 25 shall be additionally 

indicated. 

A special entry shall be made in the 

Classification Certificate of such ships 

(refer to 2.3.1, Part I "Classification"). 

1.1.5.2 When there are no special 

requirements for service conditions and 

means of corrosion prevention of the hull 

for determining the scantlings of hull 

members according to the Rules one shall 

be guided by the data on the average 

annual reduction in thickness  u, of 

structural member given in Table 1.1.5.2-

1 and 1.1.5.2-2, depending on the group 

of ships and the designation of the space. 

Tables 1.1.5.2-1 and 1.1.5.2-2 

provide for division of all ships into two 

groups depending on corrosion wear 

conditions: 

I ï dry cargo ships and similar ships 

as regards the service conditions; 

II ï tankers, bulk carriers, 

combination carriers and similar ships as 

regards the service conditions. 

For the webs separating the different 

purpose compartments, u is determined as 

the average value for adjacent 

compartments. 

In sound cases, in agreement with 

the shipowner thickness of some hull 

structural members may be reduced to 

values , agreed with the Register. 

The average structural members 

thickness reduction of restricted 

navigation area ships  operated in fresh 

water for 50  and more per cent of the 

service life is specified in the Table 

1.1.5.2-2. If the ship is operated in fresh 

water at least 50% of operational service 

life, average structural hull members 

thickness reduction shall be determined 

by linear interpolation between Tables 

1.1.5.2-1 and 1.1.5.2-2 depending on the 

percentage of ship in fresh water. For 

ships of restricted service, intended to 

operate only in fresh water basins, the 

value of ʠ may be reduced 2,5 times for 

group I and 1,2 times for group II relative 
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to the corresponding values specified in 

the Table 1.1.5.2-1. 

In the drawings of hull structures, 

which scantlings have been adopted with 

regard to the reduced value of ʠ, the 

reduced scantlings determined at  ʠ 

according to Tables 1.1.5.2-1 and 1.1.5.2-

2. shall be additionally indicated.  

A special entry shall be made in the 

Classification Certificate of such ships 

(refer to 2.3.1, Part I "Classification").  

Table 1.1.5.2-1 Average annual reduction in thickness of structural members 

Nos. Structural member 
u, in mm per annum 

Group I Group Iɯ 

1 2 3 4 

1 Plating of decks and platforms   

1.1 Upper deck 0,10 0,201, 2 

1.2 Lower deck 0,11 ï 

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 0,132 

2.1.2 in the region of alternating waterlines 0,17 0,192 

2.1.3 below the region of alternating waterlines 0,14 0,16 

2.2 
Side (inner skin is provided) (compartments of double 

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 below the region of alternating waterlines 0,14 0,14 

2.3 

Side (inner skin is provided) (compartments of double 

skin side are designed for the of carriage cargo, fuel oil 

or water ballast): 

 

 

2.3.1 freeboard:   

 .1 tanks filled with fuel oil 0,19 0,19 

 .2 tank for reception of water ballast 0,21 0,21 

2.3.2 in the region of alternating waterlines:   

 .1 tanks filled with fuel oil 0,18 0,18 

 .2 tank for reception of water ballast 0,21 0,21 

2.3.3 below the region of alternating waterlines:   

 .1 tanks filled with fuel oil 0,17 0,17 

 .2 tank 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 ï 

3.1.2 in way of cargo tanks ï 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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Nos. Structural member 
u, in mm per annum 

Group I Group Iɯ 

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 trapezoidal 

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 

4.1.5 
with no wood sheathing in holds if cargo is expected to 

be discharged by grabs 
0,30 

0,30 

4.2 
Hopper tanks, trapezoidal stools under transverse 

bulkheads, margin plate: 
 

 

4.2.1 plating of hopper tanks and trapezoidal stools:   

 bottom strake 0,25 0,30 

 other strakes 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 of 

inner skin 
 

 

5.1 Watertight bulkheads:   

5.1.1 top strake 0,10 ï 

5.1.2 middle strake 0,12 ï 

5.1.3 bottom strake 0,13 ï 

5.2 Bulkheads between holds loaded with bulk cargoes:   

5.2.1 top strake (0,1 D from the upper deck) ï 0,13 

5.2.2 other strakes ï 0,18 

5.3 
Bulkheads between holds loaded with oil cargo or bulk 

cargo: 
 

 

5.3.1 top strake (0,1 D from the upper deck) ï 0,16 

5.3.2 other strakes ï 0,18 

5.4 Bulkheads between cargo tanks:   

5.4.1 top strake (0,1 D from the upper deck) ï 0,202 

5.4.2 middle strake ï 0,132 

5.4.3 bottom strake ï 0,18 

5.5 Bulkheads between cargo and ballast compartments:   

5.5.1 top strake (0,1 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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Nos. Structural member 
u, in mm per annum 

Group I Group Iɯ 

5.6 Topside tanks 0,12 0,20 

6 Framing of decks and platforms   

6.1 
Deck longitudinals and beams of decks and platforms 

forming boundaries of: 
 

 

6.1.1 holds loaded with general cargoes 0,12 ï 

6.1.2 holds loaded with bulk cargoes ï 0,15 

6.1.3 
holds loaded with crude oil and petroleum products or 

bulk cargoes 
ï 

0,18 

6.1.4 cargo tanks ï 0,252 

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 platforms 

forming boundaries of: 
 

 

6.2.1 holds loaded with general cargoes 0,12 ï 

6.2.2 holds loaded with bulk cargoes ï 0,13 

6.2.3 
holds loaded with crude oil and petroleum products or 

bulk cargoes 
ï 

0,15 

6.2.4 cargo tanks ï 0,202 

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   

7.1 

Longitudinals, main and web frames, cross ties, 

vertical stiffeners and horizontal girders of sides and 

bulkheads forming boundaries of: 

 

 

7.1.1 holds loaded with general cargoes 0,10 ï 

7.1.2 holds loaded with bulk cargoes ï 0,13 

7.1.3 
holds loaded with crude oil and petroleum products or 

bulk cargoes 
ï 

0,15 

7.1.4 cargo tanks ï 0,202,3 

7.1.5 fuel oil tanks 0,183 0,183 

7.1.6 ballast compartments 0,21 0,21 

8 Framing of bottom and inner bottom   

8.1 
Bottom centre girder, side girders, floors and bottom 

longitudinal girders (inner bottom is omitted): 
 

 

8.1.1 in general cargo compartments 0,14 ï 

8.1.2 in cargo tanks ï 0,20 

8.1.3 in ballast compartments 0,20 0,20 

8.1.4 under the boilers 0,30 0,30 

8.2 
Bottom centre girder, side girders, floors, bottom and inner 

bottom longitudinals in double bottom compartments: 
 

 

8.2.1 not intended to be filled 0,14 0,14 

8.2.2 in oil fuel tanks 0,15 0,15 

8.2.3 in water ballast tanks 0,20 0,20 
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Nos. Structural member 
u, in mm per annum 

Group I Group Iɯ 

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 
1 For combination carriers and ships for the carriage of bulk cargoes, u = 0,15 mm per annum.  
2With a compartment filled with inert gas, u is increased by 10 per cent.  
3For horizontal stiffeners arranged in the upper portion having a width of 0,1 times the compartment 

height, u = 0,25 mm per annum.  

Table 1.1.5.2- Average annual reduction in thickness of structural members for 

ships intended for operation in fresh water for 50 and more percent of operational 

service life 

Nos Structural member 
u, in mm per annum 

Group I  

1 2 3 4 

1 Plating of decks and platforms   

1.1 Upper deck 0,08 0,131 

1.2 Lower deck 0,08 ï 

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 below the region of alternating waterlines 0,12 0,12 

2.2 
Side (inner skin is provided) (compartments of double skin 

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 below the region of alternating waterlines 0,12 0,12 

2.3 
Side (inner skin is provided) (compartments of double skin side 

are designed for the of carriage cargo, fuel oil or water ballast): 

  

2.3.1 freeboard:   

 .1 tanks filled with fuel oil 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 oil 0,15 0,15 

 .2 tank for reception of water ballast 0,15 0,15 

2.3.3 below the region of alternating waterlines:   

 .1 tanks filled with fuel oil 0,15 0,15 

 .2 tank for reception of water ballast 0,15 0,15 

3 Bottom plating   

3.1 Bottom (inner bottom is not provided):   

3.1.1 including bilge 0,12 ï 

3.1.2 in way of cargo tanks ï 0,15 
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Nos Structural member 
u, in mm per annum 

Group I  

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 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 0,15 

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 

4.1.5 
with no wood sheathing in holds if cargo is expected to be 

discharged by grabs 

0,17 0,17 

4.2 
Hopper tanks, trapezoidal stools under transverse bulkheads, 

margin plate: 

  

4.2.1 plating of hopper tanks and trapezoidal stools:   

 bottom strake 0,17 0,17 

 other strakes 0,12 0,15 

4.2.2 margin plate (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 inner 

skin 

  

5.1 Watertight bulkheads:   

5.1.1 top strake 0,10 ï 

5.1.2 middle strake 0,12 ï 

5.1.3 bottom strake 0,13 ï 

5.2 Bulkheads between holds loaded with bulk cargoes:   

5.2.1 top strake (0,1 D from the upper deck) ï 0,13 

5.2.2 other strakes ï 0,15 

5.3 Bulkheads between holds loaded with oil cargo or bulk cargo:   

5.3.1 top strake (0,1 D from the upper deck) ï 0,16 

5.3.2 other strakes ï 0,18 

5.4 Bulkheads between cargo tanks:   

5.4.1 top strake (0,1 D from the upper deck) ï 0,131 

5.4.2 middle strake ï 0,101 

5.4.3 bottom strake ï 0,13 

5.5 Bulkheads between cargo and ballast compartments:   

5.5.1 top strake (0,1 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 I  

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 and platforms forming 

boundaries of: 

  

6.1.1 holds loaded with general cargoes 0,12 ï 

6.1.2 holds loaded with bulk cargoes ï 0,15 

6.1.3 
holds loaded with crude oil and petroleum products or bulk 

cargoes 

ï 0,151 

6.1.4 cargo tanks ï 0,15 

6.1.5 fuel oil tanks 0,15 0,15 

6.1.6 ballast compartments 0,15 0,15 

6.2 
Deck girders, transverses of decks and platforms forming 

boundaries of: 

  

6.2.1 holds loaded with general cargoes 0,08 ï 

6.2.2 holds loaded with bulk cargoes ï 0,12 

6.2.3 
holds loaded with crude oil and petroleum products or bulk 

cargoes 

ï 0,15 

6.2.4 cargo tanks ï 0,151 

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   

7.1 

Longitudinals, main and web frames, cross ties, vertical 

stiffeners and horizontal girders of sides and bulkheads 

forming boundaries of: 

  

7.1.1 holds loaded with general cargoes 0,10 ï 

7.1.2 holds loaded with bulk cargoes ï 0,13 

7.1.3 
holds loaded with crude oil and petroleum products or bulk 

cargoes 

ï 0,15 

7.1.4 cargo tanks ï 0,151 

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   

8.1 
Bottom centre girder, side girders, floors and bottom 

longitudinal girders (inner bottom is omitted): 

  

8.1.1 in general cargo compartments 0,14 ï 

8.1.2 in cargo tanks ï 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 bottom 

longitudinals in double bottom compartments: 

  

8.2.1 not intended to be filled 0,12 0,12 

8.2.2 in oil fuel tanks 0,15 0,15 
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Nos Structural member 
u, in mm per annum 

Group I  

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 
1 ï for tankers carrying crude oil, u is increased by 50 %. 

1.1.5.3 The factors ɤk and jk, taking 

into account corrosion allowance with 

regard to the cross-sectional area of the 

web and to the section modulus of 

members of rolled section are determined 

by the formulae: 

.1 for rolled  tee, angular and 

symmetrical flat bulb profile members: 

( ) ,2//15,2ɤ 33 sWk D+¡=  

96,01,0ɤ +D= sk ; 

       .2 for band and flat profile members 

( ) ,2//85,0 33 sWk D+¡=w  

but at least 1,05, 
where W' ï section modulus of the member 

under consideration in accordance with 1.6.4.2; 

Ds ï refer to 1.1.5.1; 

jk ºɤk 

1.1.6 Compliance with statutary 

requirements. 

1.1.6.1 In passenger ships, the keels 

of which were laid or which were at a 

similar stage of construction before 1 

January 2009, the peak and machinery 

space bulkheads, shaft tunnels, etc. shall 

comply with the following requirements3. 

                                              
3 For the purpose of this paragraph, 

"length of ship" is the length measured be-

tween perpendiculars from the extreme points 

of the ship on the level of the deepest subdi-

.1 a fore peak or collision bulkhead 

shall be fitted which shall be watertight 

up to the bulkhead deck. This bulkhead 

shall be located at a distance from the 

forward perpendicular of not less than 5 

per cent of the length of the ship and not 

more than 3 m plus 5 per cent of the 

Where the stem forms the external 

contour of the hull from the forward end 

with no protruding parts except the 

bulbous bow, the forward perpendicular 

shall coincide with the forward edge of 

the stem on the level of the deepest 

subdivision load line; 

.2 where any part of the ship below 

the waterline extends forward of the 

forward perpendicular, e.g. a bulbous 

bow, the distances stipulated in 1.1.6.1.1, 

shall be measured from a point either at 

the midlength of such extension, or at a 

distance 1,5 per cent of the length of the 

ship forward of the forward 

perpendicular, or at a distance 3 m 

forward of the forward perpendicular, 

whichever gives the smallest 

measurement. 

.3 where a long forward 

superstructure is fitted, the fore peak or 

collision bulkhead on all passenger ships 

shall be extended weathertight to the next 

full deck above the bulkhead deck. The 

                                                          

vision load line. For the definitions of the 

deepest subdivision load line refer to 1.2, Part 

V "Subdivision".   
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extension shall be so arranged as to 

preclude the possibility of the bow door 

causing damage to it in the case of 

damage to, or detachment of, the bow 

door. 

.4 The extension required in 

1.1.6.1.3 need not be fitted directly above 

the bulkhead below, provided that all 

parts of the extension are not located 

forward of the forward limit specified in 

1.1.6.1.1 or 1.1.6.1.2.  

However, in ships constructed 

before 1 July 1997: 

.4.1 where a sloping ramp forms part 

of the extension, the part of the extension 

which is more than 2,3 m above the 

bulkhead deck may extend no more than 

1 m forward of the forward limits 

specified in 1.1.6.1.1 or 1.1.6.1.2; and 

       .4.2 where the existing ramp does 

not comply with the requirements for 

acceptance as an extension to the 

collision bulkhead and the position of the 

ramp prevents the siting of such 

extension within the limits specified in 

1.1.6.1.1 or 1.1.6.1.2, the extension may 

be sited within a limited distance aft of 

the aft limit specified in 1.1.6.1.1 or 

1.1.6.1.2. The limited distance aft shall 

be no more than is necessary to ensure 

noninterference with the ramp.  

The extension to the collision 

bulkhead shall open forward. The 

extension shall comply with the 

requirements of 1.1.6.1.3 and shall be so 

arranged as to preclude the possibility of 

the ramp causing damage to it in the case 

of damage to, or detachment of, the 

ramp.  

.5 ramps that do not comply with the 

above requirements shall be disregarded 

as an extension of the collision bulkhead. 

.6   in ships constructed before 1 

July 1997, the requirements of 1.1.6.1.3 

and 1.1.6.1.4 shall apply not later than 

the date of the first periodical survey 

after 1 June 1997. 

.7 an after peak bulkhead dividing 

the engine room from the cargo and 

passenger spaces forward and aft, shall 

also be fitted and made watertight up to 

the bulkhead deck.  

The after peak bulkhead may, 

however, be stepped below the bulkhead 

deck, provided the degree of safety of the 

ship as regards subdivision is not thereby 

diminished. 

.8 in all cases sterntubes shall be 

enclosed in watertight spaces of moderate 

volume. The stern gland shall be situated 

in a watertight shaft tunnel or other 

watertight space separate from the 

sterntube compartment and of such 

volume that, if flooded by leakage 

through the stern gland, the margin line 

will not be submerged. 

1.1.6.2 In cargo ships, other than 

tankers, the keels of which were laid or 

which were at a similar stage of 

construction before 1 January 2009, as 

well as in tankers irrespective of the 

construction date the peak and machinery 

space bulkheads, stern tubes shall comply 

with the following requirements 4. 

.1 a collision bulkhead shall be fitted 

which shall be watertight up to the 

freeboard deck. This bulkhead shall be 

located at a distance from the forward 

perpendicular of not less than 5 per cent 

of the length of the ship or 10 m, 

                                              

       4 For the purpose of the present 

paragraph "freeboard deck", "length of ship" 

and "forward perpendicular" have the 

meanings as defined in 1.2 of Load Line 

Rules for Sea-Going Ship. 
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whichever is the less, in separate cases 

other value may be permitted, but not 

more than 8 per cent of the length of the 

ship. 

.2 where any part of the ship below 

the waterline extends forward of the 

forward perpendicular, e.g. a bulbous 

bow, the distances stipulated in 1.1.6.2.1 

shall be measured from a point either at 

the midlength of such extension, or at a 

distance 1,5 per cent of the length of the 

ship forward of the forward 

perpendicular, or at a distance 3 m 

forward of the forward perpendicular, 

whichever gives the smallest 

measurement. 

.3 the bulkhead may have steps or 

recesses provided they are within the 

limits prescribed in 1.1.6.2.1 or 1.1.6.2.2. 

.4 where a long forward 

superstructure is fitted, the collision 

bulkhead shall be extended weathertight 

to the deck next above the freeboard 

deck. The extension need not be fitted 

directly above the bulkhead below 

provided it is located within the limits 

prescribed in 1.1.6.2.1 or 1.1.6.2.2 with 

the exemption permitted by 1.1.6.2.5 and 

the part of the deck which forms the step 

is made effectively weathertight. 

.5 where bow doors are fitted and a 

sloping loading ramp forms part of the 

extension of the fore peak bulkhead 

above the freeboard deck, the part of the 

ramp which is more than 2,3 m above the 

freeboard deck may extend forward of 

the limit specified in 1.1.6.2.1 or 

1.1.6.2.2. The ramp shall be weathertight 

over its complete length. 

.6 the number of openings in the 

extension of the fore peak bulkhead 

above the freeboard deck shall be 

restricted to the minimum compatible 

with the design and normal operation of 

the ship. 

.7 bulkheads shall be fitted 

separating the engine room from cargo 

and passenger spaces forward and aft and 

made watertight up to the freeboard deck. 

.8 sterntubes shall be enclosed in a 

watertight space (or spaces) of moderate 

volume. Other measures may be taken to 

minimize the danger of water penetrating 

into the ship in case of damage to 

sterntube arrangements. 

1.1.6.3 In passenger ships and cargo 

ships, other than tankers, the keels of 

which were laid or which were at a 

similar stage of construction on 1 January 

2009 or after that date, the peak and 

machinery space bulkheads, shaft 

tunnels, etc. shall comply with the 

following requirements. 

.1 a collision bulkhead shall be fitted 

which shall be watertight up to the 

bulkhead deck. This bulkhead shall be 

located at a distance from the forward 

perpendicular of not less than 5 per cent 

of the length of the ship or 10 m, 

whichever is the less, and if other value is 

not permitted, not more than 8 per cent of 

the length of the ship or 3 m plus 5 per 

cent of the length of the ship, whichever 

is the greater.  

.2 where any part of the ship below 

the waterline extends forward of the 

forward perpendicular, e.g. a bulbous 

bow, the distance stipulated in 1.1.6.3.1 

shall be measured from a point either at 

the midlength of such extension, or at a 

distance 1,5 per cent of the length of the 

ship forward of the forward 

perpendicular, or at a distance 3 m 

forward of the forward perpendicular, 

whichever gives the smallest 

measurement. 
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.3 the bulkhead may have steps or 

recesses provided that they are within the 

limits prescribed in 1.1.6.3.1 or 1.1.6.3.2. 

.4 no doors, manholes, access 

openings, ventilators or any other 

openings shall be fitted in the collision 

bulkhead below the bulkhead deck. 

.5 except as provided in 1.1.6.3.6, 

the collision bulkhead may be pierced 

below the bulkhead deck by not more 

than one pipe for dealing with the 

forepeak tank, provided that the pipe is 

fitted with a screwdown valve capable of 

being operated from above the bulkhead 

deck, the valve chest being secured inside 

the forepeak tank to the collision 

bulkhead. This valve may be fitted on the 

after side of the collision bulkhead 

provided that the valve is readily 

accessible under all service conditions 

and the space in which it is located is not 

a cargo space. Al l valves shall be of 

steel, bronze or other approved ductile 

material. Valves of ordinary cast iron or 

similar material are not acceptable. 

 .6 if the forepeak is divided to hold 

two different kinds of liquids, the 

collision bulkhead to be pierced below 

the bulkhead deck by two pipes, each of 

which is fitted as required by 1.1.6.3.5, 

provided that there is no practical 

alternative to the fitting of such a second 

pipe and that, having regard to the 

additional subdivision provided in the 

forepeak, the safety of the ship is 

maintained. 

.7 where a long forward 

superstructure is fitted, the collision 

bulkhead shall be extended weathertight 

to the deck next above the bulkhead 

deck. The extension of the collision 

bulkhead need not be fitted directly 

above the bulkhead below provided it is 

located within the limits prescribed in 

1.1.6.3.1 or 1.1.6.3.2 with the exemption 

permitted by 1.1.6.3.8 and the part of the 

deck which forms the step is made 

effectively weathertight. The extension 

shall be so arranged as to preclude the 

possibility of the bow door causing 

damage to it in the case of damage to, or 

detachment of, the bow door. 

.8 where bow doors are fitted and a 

sloping loading ramp forms part of the 

extension of the collision bulkhead above 

the bulkhead deck, the ramp shall be 

weathertight over its complete length. In 

cargo ships, the part of the ramp which is 

more than 2,3 m above the bulkhead deck 

may extend forward of the limit specified 

in 1.1.6.3.1 or 1.1.6.3.2. Ramps not 

meeting the above requirements shall be 

disregarded as an extension of the 

collision bulkhead. 

.9 the number of openings in the 

extension of the collision bulkhead above 

the freeboard deck shall be restricted to 

the minimum compatible with the design 

and normal operation of the ship. Al l 

such openings shall be capable of being 

closed weathertight. 

 .10 bulkheads shall be fitted 

separating the machinery space from 

cargo and accomodation spaces forward 

and aft and made watertight up to the 

bulkhead deck.  

In passenger ships, an afterpeak 

bulkhead shall also be fitted and made 

watertight up to the bulkhead deck. The 

afterpeak bulkhead may, however, be 

stepped below the bulkhead deck, 

provided the degree of safety of the ship 

as regards subdivision is not thereby 

diminished. 

.11 in all cases stern tubes shall be 

enclosed in watertight spaces of moderate 
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volume.  

In passenger ships, the stern gland 

shall be situated in a watertight shaft 

tunnel or other watertight space separate 

from the stern tube compartment and of 

such volume that, if flooded by leakage 

through the stern gland, the bulkhead 

deck will not be immersed.  

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. 

1.1.6.4 In passenger ships, the keels 

of which were laid or which were at a 

similar stage of construction before 1 

January 2009, the double bottom shall 

comply with the following requirements: 

.1 a double bottom shall be fitted 

extending from the fore peak bulkhead to 

the after peak bulkhead as far as this is 

practicable and compatible with the 

design and proper working of the ship.  

In ships of 50 m and upwards but 

less than 61m in length a double bottom 

shall be fitted at least from the engine 

room to the fore peak bulkhead, or as 

near thereto as practicable.  

In ships of 61 m and upwards but 

less than 76 m in length a double bottom 

shall be fitted at least outside the engine 

room, and shall extend to the fore and 

after peak bulkheads, or as near thereto 

as practicable.  

In ships of 76 m in length and 

upwards, a double bottom shall be fitted 

amidships, and shall extend to the fore 

and after peak bulkheads, or as near 

thereto as practicable. 

.2 where a double bottom is required 

to be fitted, its depth shall be in 

accordance with the requirements of 

2.4.4.1 and the inner bottom shall be 

continued out to the ship's sides in such a 

manner as to protect the bottom to the 

turn of the bilge. Such protection will be 

deemed satisfactory if the line of 

intersection of the outer edge of the 

margin plate with the bilge plating is not 

lower at any part than a horizontal plane 

passing through the point A at midship 

section, as shown in Fig. 1.1.6.4. 

 
Fig.1.1.6.4 

.3 small wells constructed in the 

double bottom in connection with 

drainage arrangements of holds, etc. shall 

not extend downwards more than 

necessary. The depth of the well shall in 

no case be more than the depth less 460 

mm of the double bottom at the 

centreline, nor shall the well extend 

below the horizontal plane referred to in 

1.1.6.4.2. A well extending to the outer 

bottom is, however, permitted at the after 

end of the shaft tunnel. Other wells (e.g., 

for lubricating oil under main engines) 

may be permitted if the arrangements 

give protection equivalent to that 

afforded by a double bottom complying 

with the requirements of present 

paragraph. 

.4 a double bottom need not be fitted 

in way of watertight compartments of 

moderate size used exclusively for the 

carriage of liquids, provided the safety of 

the ship, in the event of bottom or side 

damage, is not thereby impaired. 

.5 In ships of restricted navigation 

area ɺ-R3-S,ɺ-R3-RS, ʉ-R3-S, ʉ-R3-
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RS ʪʘ D-R3-S, D-R3-RS The Register 

may permit not to arrange a double 

bottom in any part of the ship, with 

subdivision index less than 0.50 if the 

arrangement of double bottom in this part 

of the ship is not compatible with her 

design and normal operation.   

1.1.6.5 In cargo ships other than 

tankers, the keels of which were laid or 

which were at a similar stage of 

construction before 1 January 2009, the 

double bottom shall comply with the 

following requirements: 

.1 a double bottom shall be fitted 

extending from the collision bulkhead to 

the after peak bulkhead, as far as this is 

practicable and compatible with the 

design and proper working of the ship. 

.2 the double bottom depth shall be 

in conformity with 2.4.4.1, and the inner 

bottom shall be continued out to the 

ship's side in such a manner as to protect 

the bottom to the turn of the bilge. 

.3 small wells constructed in the 

double bottom, in connection with the 

drainage arrangements of holds, shall not 

extend in depth more than necessary. A 

well extending to the outer bottom may, 

however, be permitted at the after end of 

the shaft tunnel of the ship. Other wells 

may be permitted if the arrangements 

give protection equivalent to that 

afforded by a double bottom complying 

with the present paragraph. 

.4 a double bottom need not be fitted 

in way of watertight compartments used 

exclusively for the carriage of liquids, 

provided the safety of the ship in the 

event of bottom damage is not thereby 

impaired. 

1.1.6.6 In passenger ships and cargo 

ships, other than tankers, the keels of 

which were laid or which were at a 

similar stage of construction on 1 January 

2009 or after that date, the double bottom 

shall comply with the following 

requirements: 

.1 a double bottom shall be fitted 

extending from the collision bulkhead to 

the after peak bulkhead, as far as this is 

practicable and compatible with the 

design and proper working of the ship. 

.2 the double bottom depth shall be 

in accordance with the requirements of 

2.4.4.1 and the inner bottom shall be 

continued out to the ship's sides in such a 

manner as to protect the bottom to the 

turn of the bilge. 

But in any case the height of double 

bottom shall beat least 0.76 m, and is not 

required more than 2.0 m.    

.3 small wells constructed in the 

double bottom, in connection with the 

drainage arrangements of holds, etc. shall 

not extend downward more than 

necessary. A well extending to the outer 

bottom is, however, permitted at the after 

end of the shaft tunnel. Other wells (e.g., 

for lubricating oil under main engines) 

may be permitted if the arrangements 

give protection equivalent to that 

afforded by a double bottom complying 

with the present paragraph. 

In no case shall the vertical distance 

from the bottom of such a well to a plane 

coinciding with the keel line be not less 

than 500 mm. 

.4 a double bottom need not be fitted 

in way of small-sized watertight 

compartments used exclusively for the 

carriage of liquids, provided the safety of 

the ship in the event of bottom or side 

damage is not thereby impaired. 

.5 any part of a passenger ship or a 

cargo ship that is not fitted with a double 

bottom in accordance with 1.1.6.6.1 or 
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1.1.6.6.4 shall comply with the 

requirements of 2.9, Part V "Subdivi-

sion".  

.6 in case of unusual bottom 

arrangement in a passenger ship or a 

cargo ship it shall be demonstrated that 

the ship is capable of withstanding 

bottom damages as specified in 2.9.3, 

Part V "Subdivision".  

1.1.6.7 The freeing ports in 

bulwarks shall be assigned proceeding 

from 3.2.13 of the Load Line Rules for 

Sea-Going Ships. 

The lower edges of freeing ports 

shall be arranged as near to the deck as 

practicable, but they shall not bear upon 

the sheerstrake.  

In ships of 65 m in length and 

upwards a continuous slot shall generally 

be provided between the freeboard and 

sheerstrake edge instead of freeing ports. 

1.1.6.8 In passenger ships and cargo 

ships, the design of watertight decks, 

trunks, etc. shall comply with the 

following requirements. 

.1 watertight decks, trunks, tunnels, 

duct keels and ventilation ducts shall 

have a strength equal to that of watertight 

bulkheads fitted on the same level. 

Watertight ventilation ducts and trunks 

shall be carried at least to the bulkhead 

deck in passenger ships and at least to the 

freeboard deck in cargo ships. 

.2 where a ventilation trunk passing 

through a structure penetrates the 

bulkhead deck, the trunk shall be capable 

of withstanding the water pressure that 

may be present within the trunk, after 

having taken into account the maximum 

heel angle allowable during intermediate 

stages of flooding, in accordance with 

3.3.3, Part V "Subdivision". 

.3 where all or part of the 

penetration of bulkhead deck is on the 

main ro-ro deck, the trunk shall be 

capable of withstanding impact pressure 

due to internal water motions of the 

trapped water on the vehicle deck. 

.4 In ships constructed before 1 

January 2002, the requirements of 

1.1.6.8.2 shall apply not later than the 

date of the first periodical survey after 1 

July 2002. 

1.2 MATERIALS  

1.2.1 General. 

The materials used for hull 

structures regulated by this Part of the 

Rules shall comply with the requirements 

of Part XII I "Materials". 

1.2.2 Steel grades for hull 

structures. 

1.2.2.1 Hull members shall be 

fabricated of mild steel grades A, B, D 

and E with the upper yield stress ReH= 

235 MPa and of AH , DH , E H and F H 

high tensile steel grades A32, D32, E32 

and F32 with the upper yield stress ReH = 

315 MPa; A3 6, D36, E36 and F36 steel 

grades with the upper yield stress ReH =  

355 MPa, and A40, D40, E40 and F40 

steel grades with the upper yield stress 

ReH = 390 MPa. 

The application of high strength 

steel grades D, E, F with the upper yield 

stress of 420 MPa and above is subject to 

special consideration by the Register in 

each case. 

1.2.2.2 In case of high local stresses 

in the thickness direction, Z-steel (refer 

to 3.14, Part XII I "Materials") shall be 

used for the fabrication of structural 

members having a thickness in excess of 

18 mm unless no measures are taken to 

structurally prevent lamellar tearing. 
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1.2.2.3 Where clad steel is used, the 

mechanical properties of the base 

material shall not be lower than those 

required for the steel grade specified in 

1.2.3.1.  

Hull structural steel stated in 3.17, 

Part XII I "Materials" shall be used as the 

base material.. 

1.2.3 Selection of steel grades for 

hull structures. 

1.2.3.1 Steel grades for hull 

structural members shall be selected 

according to 1.2.3.7, whereas steel grades 

for structural members designed for 

prolonged exposure to low service 

temperatures according to Figs. 1.2.3.1-1 

to 1.2.3.1-3 shall be selected for various 

Classes of structural members proceeding 

from the actual thickness adopted for the 

member concerned and the design 

temperature of structures to be 

determined by a procedure agreed with 

the Register.  

For hull structural members of 

icebreakers and ice ships of categories 

ɯʩʝ 4 ï ɯʩʝ 6, the design temperature for 

which does not exceed -30 ÜC, with 

member thickness exceeding 25 mm, the 

Register may require for application of 

steel of improved weldability and of steel 

complying with specific Register 

requirements for viscosity and cold 

resistance properties (steels marked with 

an additional superscript "Arc").  
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 Design temperature of structure, in ÁC  Design temperature of structure, in ÁC 

Fig. 1.2.3.1-1 Structural members of Class I 
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 Design temperature of structure, in ÁC  Design temperature of structure, in ÁC 

Fig. 1.2.3.1-2 Structural members of Class II 
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 Design temperature of structure, in ÁC  Design temperature of structure, in ÁC 

Fig. 1.2.3.1-3 Structural members of Class III 

1.2.3.2 The design temperature of 

the structures which come constantly or 

periodically in contact with ambient air 

are expressed in terms of minimum 

design temperature of ambient air ʊɸ.  

In the absence of any other 

provisions, for the value of ʊɸ the 

minimum average daily air temperature 

is adopted which can take place during 

a five-year period of operation on the 

routes passing in the most unfavourable 

waters as regards cooling conditions. 

1.2.3.3 In all cases the value of ʊɸ 

shall not excee: 

ï 40 ÜC5 ï for icebreakers of ice 

classes Icebreaker2, Icebreaker3, Ice-

breaker4 and ships of ice classes Ice6, 

Ice5; 

ï 30 ÜC ï for icebreakers of ice class 

Icebreaker1 and ships of ice classIce4; 

ï 10 ÜC ï for ships of ice classes 

Ice3, Ice2; 

                                              
5 When operating with calls at the 

mouth of the northern rivers the value of ʊɸ 
shall not exceed ï50 Üʉ. 

0 ÜC ï for ships of ice class Ice1, and 

ships without ice class. 

1.2.3.4 A n approximate 

determination of temperatures of 

structures is permitted based on the 

values ofʊɸ obtained by this method in 

accordance with the recommendations 

given in Table 1.2.3.4. 

1.2.3.5 At the design tensile stresses 

in the upper deck and side longitudinals 

(of sheerstrake) due to the still water 

hogging moment (ssw), exceeding the 

value 65/h, the design temperature of 

longitudinals may be corrected by the 

value of 

DTp = ï 10(ssw /65 ï 1), oC. 

1.2.3.6 The design temperature of 

hull structures located within the 

refrigerated cargo spaces shall be 

assumed equal to the temperature in the 

refrigerated cargo space.  

The design temperature of the 

structures forming boundaries of the 

refrigerated cargo spaces shall be 

assumed as follows:  
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with no insulation fitted on the side 

of the refrigerated cargo space, the 

temperature in this space;  

with insulation fitted on the side of 

the refrigerated cargo space and with no 

insulation on the other side, the 

temperature on the uninsulated side of 

the boundary in the space;  

with insulation fitted on both sides, 

arithmetical mean of the temperatures in 

the adjacent spaces.  

1.2.3.7 Depending on the level and 

type of applied stress, presence of stress 

concentrations, complexity of structural 

design of the assemblies and the 

workmanship, the assumed damage 

consequences for safety of the ship as a 

whole, the structural members are 

grouped into three Classes according to 

Table 1.2.3.7-1. 

The steel grade of structural 

members shall not be below the grade 

specified in Tables 1.2.3.7-1ï1.2.3.7-6. 

Additional requirements:  

for single deck ships with length 

exceeding 150 m, excluding those 

covered in Table 1.2.3.7-3, are given in 

Table1.2.3.7-2; 

for membrane type liquefied gas 

carriers with length exceeding 150 m are 

given in Table 1.2.3.7-3;  

for ships with length exceeding 250 

m are given in Table 1.2.3.7-4;  

for ships with ice strengthening are 

given in Table 1.2.3.7-5.  

The steel grade depending on the 

structural member thickness is 

determined in accordance with Table 

1.2.3.7-6. 

Table 1.2.3.4 

Hull structure 

Operation 

conditions 
Design temperature tʨ 

Insulati

on 
Heating 

Cargo space 

region 

Region of 

spaces other 

than cargo 

spaces tanks holds 

Exposed part of strength deck, side 

plating portion above summer load 

waterline (for ice class ships ð 

above ice belt) as well as adjacent 

framing and portions up to 1,0 m 

wide of bulkhead structures, decks, 

platforms, topside tanks, etc. 

Fitted 

Not 

provid

ed 

TA 

ï Fitted 0,50 TA 

Not 

provid

ed 

Not 

provid

ed 

0,70 TA TA + 5 ̄ ʉ 0,60 TA 

Strength deck portion under unhealed 

superstructures. ï 

Not 

provid

ed 
ï10 ̄ ʉ 

External structures of superstructures Fitted Fitted 0,50 TA 
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and deckhouses. Not 

provid

ed 

0,70 TA 

Structures cooled on both sides with 

ambient air 

Not 

provid

ed 

Not 

provid

ed 

TA 

Side plating portion in the region of 

alternating waterline. Ice belt of ice 

class ships 

Fitted 

Not 

provid

ed 

0,55 TA 

ï Fitted 0,35 TA 

Not 

provid

ed 

Not 

provid

ed 

0,40 TA 

    N o t e s  t o  T a b l e 1.2.3.4 :  1. For external structures of underwater portion of the hull 

tʨ = 0 ̄ ʉ. 

        2. "ï" means that the isolation does not affect the design temperature ʊʨ. 

Table 1.2.3.7-1 

Nos 
Structural member category Material class/grade 

1 2 3 

1 

 

2 

 

3 

Longitudinal bulkhead strakes, other than that given in 

para 7  

Deck plating exposed to weather, other than that given 

in paras 5, 12, 13, 15 and 16  

Side plating 

Class I throughout the length 

of a ship 

4 

   5 

 

6 

 

   7 

 

8 

 

 

9 

 

 

10 

Bottom plating, including keel plate  

Strength deck plating, excluding that given in paras 

12, 13, 14, 15 and 16  

Continuous longitudinal plating of strength members 

above strength deck, excluding hatch coamings  

Uppermost strake in longitudinal bulkhead  

 

Vertical strake (hatch side girder) and uppermost 

sloped strake in top wing tank  

 

Longitudinal hatch coamings of length less than 0,15L  

 

 

External longitudinal members, plating and framing of 

long superstructures and plating of sides of short 

superstructures and deckhouses (first tier) 

Class II amidships.  

Class I outside of amidships. 

11 

12 

13 

 

 

Sheerstrake 1. 

Stringer plate in strength deck 1. 

Deck strake at longitudinal bulkhead, excluding deck 

plating in way of inner-skin bulkhead of double-hull 

ship 1. 

Class III amidships  

Class II outside of amidships 

Class I outside 0,6L 

amidships 
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14 Lower deck strakes at cargo hatch corners in 

refrigerated spaces2. 

15 Strength deck plating at outboard corners of cargo 

hatch openings in container carriers and other ships 

with similar hatch opening configurations 

Class III amidships  

Class II outside of amidships 

Class I outside 0,6L 

amidships  

Class III within cargo region. 

16 Strength deck plating at corners of cargo hatch openings 

in bulk carriers, ore carriers, combination carriers and 

other ships with similar hatch opening configurations. 

Class III within 0,6L of the 

ship  

Class II within rest of cargo 

region. 

17 Trunk deck and inner deck plating at corners of 

openings for liquid and gas domes in membrane type 

liquefied gas carriers 

Class III within 0,6L of the 

ship  

Class II within rest of cargo 

region. 

18 Bilge strake in ships with double bottom over the full 

breadth and length less than 150 m1 

Class II within 0,6L 

amidships  

Class I outside 0,6L 

amidships. 

 

19 Bilge strake in other ships1   Class III amidships  

Class II outside of amidships 

Class I outside 0,6L  

amidships. 

20 

 

21 

Longitudinal hatch coamings of length greater than 

0,15L, including coaming top plate and flange.  

End brackets and deck house transition of longitudinal 

cargo hatch coamings. 

Class III amidships  

Class II outside of amidships 

Class I outside 0,6L  

amidships.3 

22 Side plating at cargo port corners Class II throughout the length 

of a ship 

23 Plating and framing (welded members) in ice-

strengthening region I (refer to Figs. 3.10.1.3.2 and 

3.10.1.3.3), welded plate stems and stern frames of:  

.1 ships of ice classes ɯʩʝ4, ɯʩʝ3, ɯʩʝ2, ɯʩʝ1 

Class I throughout the length 

of a ship 

.2 ships of ice classes ɯʩʝ6, ɯʩʝ5  and icebreakers 

irrespective of ice class 

Class II throughout the length 

of a ship 

24 Rolled section framing of:  

.1 ships irrespective of ice class and icebreakers of ice 

class ɯʩʝbreaker1 

Class I throughout the length 

of a ship 

.2  icebreakers of ice classes ɯʩʝbreaker2, ɯʩʝbreaker3, 

ɯʩʝbreaker4 

Class II throughout the length 

of a ship 

1  Single strakes required to be of Class III within 0,4Z amidships shall have breadths not less 

than 800+ 5L mm, need not be greater than 1800 mm, unless limited by the geometry of the 

ship's design. 

 2  The boundaries of areas for members related to this category correspond to Fig. 1.2.3.7. 
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  3 Not to be less than Grade D/D H 

Table 1.2.3.7-2 

Structural member category Material grade 

Longitudinal plating of strength deck where contributing 

to the longitudinal strength. 

Grade B/AH amidships. 

Continuous longitudinal plating of strength members 

above strength deck. 

Grade B/AH amidships. 

Single side strakes for ships without inner continuous 

longitudinal bulkhead(s) between bottom and the strength 

deck. 

Grade B/AH within cargo 

region 

Table1.2.3.7-3 

Structural member category Material class/grade 

Longitudinal plating of strength deck where contributing 

to the longitudinal strength. 

Grade B/AH amidships. 

Continuous 

longitudinal 

plating of strengt h 

member s above 

the strength deck 

Trunk deck plating Class II amidships. 

Inner deck plating. 

Longitudinal strength member 

plating between the trunk deck and 

inner deck 

Grade B/AH amidships. 

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

strength deck. 

Table 1.2.3.7-4   

Structural member category Material grade 

Sheerstrake at strength deck1. Grade E/EH amidships 

Stringer plate in strength deck1. Grade E/EH amidships 

Bilge strake11   Grade D/DH amidships 

1  Single strakes required to be of Grade E/EH and have breadths not less than 800 + 5L mm, 

need not be greater than 1800 mm, unless limited by the geometry of the ship's design.  

 

Table 1.2.3.7-5   

Structural member category Material grade 

Shell strakes in way of ice strengthening area for plates. Grade B/AH. 

 

 

Table 1.2.3.7-6   



 Rules for the Classification and construction of Sea-Going Ships 36 

Structural 

member 

thickness 

S, in mm  

Class, hull member is related to 

I II  ʐ 

Mild steel 
High tensile 

steel 
Mild steel 

High tensile 

steel 
Mild steel 

High tensile 

steel 

S Ò 15,0 

ɸ 

ɸʅ 

ɸ 
ɸʅ 

ɸ 
ɸʅ 

l5<S<20 ɺ 

20<S<25 ɺ 
D DH 

25<S<30 

D DH 30<S<35 
ɺ 

ɽ ɽʅ 35<S<40 

40<S<50 D DH ɽ ɽʅ 

 

1.2.3.8  Structural members not 

mentioned in Tables 1.2.3.7-1 to 1.2.3.7-

5, whose scantlings are regulated by the 

present Part, shall be referred to Class I .  

The steel grade shall correspond to 

the asbuilt plate thickness and material 

class.  

1.2.3.9 For structures with high level 

of stress concentration, subject to 

dynamic loads (e.g. when mooring at sea) 

or being in combined stress state, the use 

of steel grade D or grade E may be 

required.  

Steel grade A is not permitted.  

1.2.3.10 Single strakes required to 

be of Class III or steel grade E/EH and 

have breadths not less than 800 + 5L mm, 

need not be greater than 1800 mm. 

 

 

Fig.1.2.3.7. Areas of cargo hatch 

corners (lined) belonging to members 

referred to Class III. 

1.2.3.11 For ships less than 40 m in 

length, steel specified for Classes of 

structural members outside amidships 

according to Table 1.2.3.7-1 may be used 

throughout the length of the ship. 

1.2.3.12 Plating materials for 

sternframes supporting the rudder and 

propeller boss, rudders, rudder horns and 

shaft brackets shall in general not be of 

lower grades than corresponding to Class 

II.  

For rudder and rudder body plates 

subjected to stress concentrations (e.g. in 

way of lower support of semispade 

rudders or at upper part of spade 

rudders), Class III shall be applied. 

1.2.4 Aluminium alloys. 

1.2.4.1 This Part of the Rules admits 

the following applications of aluminium 

alloys: 

hull, superstructures and 

deckhouses, if  12 < L ¢  40 m; 
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superstructures and deckhouses, if L 

> 40 m. 

     1.2.5 Anticorrosive protection 

and coatings. 

1.2.5.1 Effective protective coatings 

complying with the requirements of 

6.5.1.1, Part XII I "Materials" shall be 

applied to the inner surfaces of ballast 

tanks.  

It is recommended to protect the 

inner spaces of cofferdams, duct keels, 

supports of transverse bulkheads and 

other similar void spaces of oil tankers 

and bulk carriers with protective coatings 

in accordance with 6.5.1.2 of Part XII I 

"Materials". 

1.2.5.2 Anti-fouling coatings of ship 

hulls, in case of their application, shall 

comply with the requirements of Part  Vɯ 

ñ Requirements to Anti-fouling Systems 

ò Rules for the Prevention Pollution from 

Ships. 

1.2.5.3 For cargo tanks of oil tankers 

of 500 t deadweight and over carrying 

crude oil, one of the following effective 

measures on corrosion protection shall be 

implemented:  

applying protective coatings in 

compliance with IMO resolution 

MSC.288(87) amended by IMO 

Resolution MSC.342 (91)  (refer to 

6.5.1.2, Part XII I "Materials");  

using alternative means of 

protection or corrosion resistant materials 

to maintain the required structural 

integrity for 25 years in accordance with 

IMO resolution MSC.289(87) (refer to 

3.16.1.1, Part XIII "Materials"). 

1.2.5.4 All specially designed for 

seawater ballast tanks in all types of ships 

with a gross tonnage of 500 and double 

side areas, fitted on bulk carriers up to 

150 m and more, shall be protected by 

applying a protective coating specifically 

designed for seawater in accordance with 

IMO Resolution MSC.215 (82) amended 

by IMO Resolution MSC.341 (91) (refer 

to 6.5.1.1, Part XII I "Materials"). 

1.3 DESIGN LOADS 

1.3.1 General. 

1.3.1.1 This Chapter contains the 

basic formulae for determining the design 

weather loads on hull, ship acceleration 

at motions as well as loads from dry and 

liquid cargoes. 

1.3.1.2 Wave induced loads on the 

forward portion of the bottom and flare, 

loads from vehicles and deck heavy 

cargo as well as emergency loads are 

given in the Chapters of this Part 

pertaining to the appropriate structures. 

1.3.1.3 Rules of determining the 

load value and the load point are 

specified in the appropriate chapters 

pertaining to particular structures. In the 

absence of such provisions the load is 

assumed to be on the lower edge of the 

plate, at the middle of design span of the 

member or at the centre of the area taking 

up distributed load. 

1.3.1.4 The basic parameter of 

design load and accelerations on ship's 

hull exposed to weather is the wave 

factor  cw, determined by the formulae: 

cw  =  0,0856 L for L ¢90 m, 

(1.3.1.4) 

cw  =  cw = 10,75 ï {(300 ï L) / 

100}3/2 

                   for  90 < L < 300 m, 

cw  =  10,75 for 300 ¢ L ¢ 350 m. 

1.3.1.5 For ships of restricted area of 

navigation the wave factor  cw, shall be 

multiplied by the reduction factor jr, 

obtained from Table 1.3.1.5. 
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1.3.2 Wave loads. 

1.3.2.1 The design pressure p, in 

kPa, acting on the ship's hull exposed to 

weather is determined by the following 

formulae: 

for the points of application of the 

loads below the summer load waterline, 

 p = pst  +  pw ;         (1.3.2.1-1) 

for the points of application of the 

loads above the summer load waterline, 

p = pw ,         (1.3.2.1-2) 

where  pst ï static pressure, in kPa, determined 

by the formula 

pst  = 10zi; 

zi ï distance form the point of application 

of the load to the summer load waterline, in m; 

pw ï as defined in 1.3.2.2. 

Table 1.3.1.5 

Area of 

navigation 
Factor jr, 

1 2 

R1, 

A-R1 

1 

R2, 

A-R2 

1,25 ï 0,25LĿ10ï2  Ò1 

R2-

S** , R2-

RS** ,  A-R2-

S,  A-R2-RS 

1,0 ï 0,20LĿ10ï2 

R2-S 

(4,5), R2-RS 

(4,5) 

0,94 ï 0,19LĿ10ï2 

R3-

S, R3-RS, ɺ-

R3-S* ,ɺ-R3-

RS*, ʉ-R3-S, 

ʉ-R3-RS 

0,86 ï 0,18LĿ10ï2 

R3, 

R3-IN , D-R3-

S, D-R3-RS 

0,75 ï 0,18LĿ10ï2 

* For ships with a sign B-R3-S and B-R3- subject 

to the establishment of the area of operation with a 

wave height of at 3% provided between 3.5 m and 

6.0 m, jr  is determined by linear interpolation 

between the values for  R2-S ʽ R2-RS and R3-S 

and R3-RS, respectively to a specific waves height 

values. 

** For ships with a sign R2-S ʽ R2-RS subject to 

the establishment of the area of operation with a 

wave height of at 3% provided between  4,5 m and 

6,0 m, jr is determined by linear interpolation 

between the values for  R2-S  ̔ R2-RS ʪʘ R2-

S(4,5) and R2-RS(4,5), respectively to a specific 

waves height values. 

1.3.2.2 The design pressure pw, kPʘ, 

due to ship's hull motion about the wave 

contour is determined by the following 

formulae: 

 for the points of application of the 

loads below the summer load waterline, 

pw = pw0 ï1,5 cw (zi/d)  (1.3.2.2-1)  

for the points of application of the 

loads above the summer load waterline, 

pw = pw0 ï7,5 ax zi       (1.3.2.2-2)  

where pw0 = 5 cw av ax; 

cw ï as defined in 1.3.1.4  ʽ  1.3.1.5; 

( ) 5,1/4,010/8,0 3
0 ++= LLvav ; 

ax  =  kx  (1 ï 2 x1  / L )Ó0,267; 

kx  ï factor equal to 0,8 and 0,5 for hull 

sections forward and aft of the midship section 

respectively; 

x1 ï distance of the considered section from 

the nearest fore or after perpendicular, in m. 

zi ï refer to 1.3.2.1-2. 

In any case, the product avax shall not be 

taken as less than 0,6. 

Distribution of load pw over the hull 

section contour is shown in Fig. 1.3.2.2. 
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      Fig.1.3.2.2 

1.3.3 Acceleration at motions.  

1.3.3.1 Design acceleration ʘ, m/s2, 

at motions in waves is determined by the 

formula 

2
ʙ

2
ʢ

2
c 4,0 aaaa ++= ,  (1.3.3.1-1) 

where ʘʩ ï projection of ship's centre of 

gravity acceleration on the appropriate direction; 

ʘʢ , ʘʙ ï projections of pitching and rolling 

acceleration on the appropriate directions at the 

point under consideration. 

Acceleration projections for the 

considered member on the vertical 

((index z), horizontal-transverse (index y) 

and horizontal-longitudinal (index x) 

directions are determined by the 

following formulae: 
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  (1.3.3.1-2) 

where  jr ï is given in Table 1.3.1.5 (jr =1 for 

ships of unrestricted service);  

x0 ï distance of the considered point from 

the transverse plane passing through the ship's 

centre of gravity, in m; 

y0 , z0 ï distance of the considered point from 

the centreline and the horizontal plane passing 

through the ship's centre of gravity respectively, in 

m; 

ʊʢ ʽ ʊʙ ï pitching and rolling periods, in s, 

determined by the formulae: 
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where ʩ ï numerical factor determined on the 

basis of the data for the ship of similar type. As a 

first approximation, ʩ = 0,8; 

h ï metacentric height for the most 

unfavourable conditions of operation; for a ship in 

fully loaded condition, h º 0,07ɺ unless more 

detailed data are available. 

For a tanker in ballast condition, Tb as a first 

approximation, can be determined by the formula: 

3
ʙ 3 BT º ; 

ɣ ï design angle of trim, in rad, determined 

by the formula: 
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    (1.3.3.1-4) 

For j ï refer to Table 1.4.4.3 (j =1 for ships 
of unrestricted service); 

q ï design angle of heel, in rad., determined 
by the formula: 
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r ,  (1.3.3.1-5) 

If L ¢ 40 ʤ m in Formulae (1.3.3.1-4) and 

(1.3.3.1-5), L shall be taken equal to L = 40 m. 

At all types of motions, the total 

acceleration in the vertical direction az, in 

m/s2, can be determined by the formula 

 ( )ak
L

,
gza += 1

3

90
,  (1.3.3.1-6) 

where ka = 1,6 (1 ï 2,5x1 / L) ² 0 in the 

forward region; 

ka = 0,5 (1 ï 3,33x1 / L) ² 0 in the aft region; 
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x1 ï refer to 1.3.2.2. 

If  L ¢ 80 m in Formula (1.3.3.1-6) 

shall be taken equal to tensile 80 m. 

1.3.4 Cargo, fuel and ballast loads. 

1.3.4.1 Design pressure ʨc, kPa, on 

the grillages of cargo decks, platforms 

and double bottom from package cargo is 

determined having regard to inertia 

forces by the formula 
 Pc = hrc g(1+az /g),               (1.3.4.1) 

but not less than 20 kPa, 
where  h ï design stowage height, in m; 

rc ï density of the cargo carried, in t/m3; 
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where for acz , aʢz , aʙz ï refer to 1.3.3.1. 

Where decks and platforms are 

designed only to accommodate the crew 

and passengers, the design pressure 

ʨmin is taken equal to 5 kPa.  

For platforms in the engine room 

ʨmin = 18 kPa. 

1.3.4.2 boundaries of the 

compartments intended for the carriage 

of liquid cargoes and ballast in tankers, 

the ballast tanks in dry cargo ships as 

well as the tanks for ballast and fuel oil is 

determined depending on their 

dimensions, the extent of filling and the 

height of air pipe. By compartment is 

meant a tank or a part of a tank confined 

between the effective bulkheads. Both 

watertight and wash bulkheads with the 

total area of openings not over 10 per 

cent of the bulkhead area are considered 

as effective bulkheads.  

.1 The design pressure ʨc, in kPa, on 

the structures of fully loaded 

compartments is determined by the 

following formulae: 

 ʈc = rc g (1 + az/g) zi,    

(1.3.4.2.1-1) 

 ʈc = rc g (zi + b q),        (1.3.4.2.1-2) 

 pc = rc g (zi + l y),        (1.3.4.2.1-3) 

 pc = 0,75rʚ g (zi + Dz),  (1.3.4.2.1-4) 

 pc = rc g zi + ʨʢ,             (1.3.4.2.1-5) 

where  rc ï cargo, ballast or fuel density, in 

t/m3, whichever is appropriate; 

az ï design acceleration in the vertical 

direction according to 1.3.3.1; 

zi ï distance, in m, from the member 

concerned to the deck level (tank top) as measured 

at the centreline; 

q and y ï as determined by Formulae 

(1.3.3.1-4) and (1.3.3.1-5). 

Dz ï height, in m, of air pipe above deck 

(tank top), but shall not be less than: 1,5 m for the 

ballast tanks of dry cargo ships and for fresh water 

tanks, 2,5 m for the tanks of tankers and for fuel 

oil and lubricating oil tanks; for small expansion 

tanks and for lubricating oil tanks of less than 3 m3 

capacity, the minimum values of Dz are not 

stipulated; 

ʨʢ ï pressure, in kPa, for which the safety 

valve is set, if fitted, but shall not be less than: 15 

kPa for the ballast tanks of dry cargo ships and for 

fresh water tanks, 25 kPa for the tanks of tankers 

and for fuel oil and lubricating oil tanks; for small 

expansion tanks and for lubricating oil tanks of 

less than 3 m3 capacity, the minimum values of pc 

are not stipulated; 

l and b ï length and breadth, in m, of a 

compartment as measured at mid-height; if the 

values of l and/or b change abruptly over the 

compartment height, l and/or b are measured at 

midheight of each compartment section where 

their variation is not appreciable; the Formulae 

(1.3.4.2.1-2) and (1.3.4.2.1-3) are used for each 

measured value of l and b accordingly. 

whichever is the greater. 

.2 Where a compartment shall be 

partially filled proceeding from service 

conditions, with the compartment length 

l ¢ 0,13L and compartment breadth 

b ¢ 0,6B, the design pressure ʨc, in kPa, 

for the structures mentioned below shall 

not be less than: 

for the side, longitudinal bulkheads 

and adjoining compartment top within 

0,25b of the line of compartment top and 
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side intersection, or of the longitudinal 

bulkhead 

ʨc = rc(5 ï B/100)b;       (1.3.4.2.2-1) 

for transverse bulkheads and 

adjoining compartment top within 0,25l 

of the line of compartment top and 

transverse bulkhead intersection  

ʨc = rc(4 ï L/200)l.        (1.3.4.2.2-2) 

l and b shall be measured on the level of 

the free surface of liquid. 

For compartments where l > 0,13L 

and/or b > 0,6B, the design pressure for 

the case of partial flooding is determined 

in accordance with a special procedure 

approved by the Register. 

1.3.4.3 The design pressure ʨc, in 

kPa, on structures bounding the bulk 

cargo hold is determined by the formula 

pc=rc gkc(1+az /g) zi ,            (1.3.4.3) 

but not less than 20 kPa.  

where for  rc ï refer to 1.3.4.1; 

Kc = sin2(a ï q) tg2(45 ï jʚ.ʪ / 2) + cos 2(a ï q), 

where  Ŭ ï angle of web inclination to the base 

line, in deg.; 

where [Ŭ ï 57,3 q] <10Á is taken kc = 1; 

q ï refer to Formula (1.3.3.1-5); for 

transverse bulkheads q = 0; 

j i.f ï internal friction angle of bulk cargo, in 

deg; 

az ï design acceleration in the vertical 

direction according to 1.3.3.1, m/s2; 

zi ï vertical distance from the load 

application point to the free surface level of cargo, 

in m. 

The pressure on the inner bottom is 

determined by Formula (1.3.4.3) where kc 

=  1. 

1.3.4.4 The design pressure from 

package cargo acting upon the structures 

in horizontal plane is determined with 

regard for inertia forces. In Formula 

(1.3.3.1-1) the acceleration in the 

horizontal-transverse direction is 

determined by the formula:  

( )2
ʙ

2

c sinq++= gaaa yyy ,(1.3.4.4-1) 

and in the horizontal-longitudinal 

direction 

( )2ʢ

2

c siny++= gaaa xxx ,(1.3.4.4-2) 

where  q, y ï are determined by Formulae 

(1.3.3.1-4) and (1.3.3.1-5). 

1.4 LONGITUDINAL STRENGTH  

1.4.1 General and definitions. 

1.4.1.1 The requirements of this 

Chapter apply to ships of unrestricted 

service ɸ and of restricted areas of 

navigation R1, ɸ-R1, R2 and ɸ-R2, 65 

m in length and upwards, as well as to 

ships of restricted areas of navigation 

R2-S, R2-RS, ɸ-R2, ɸ-R2-S, ɸ-R2-RS, 

ɺ-R3-S, ɺ-R3-RS, ʉ-R3-S, ʉ-R3-RS, 

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

R3-RS, 60 m in length and upwards, 

whose proportions are stated in 1.1.1.1.. 

Ships with large deck openings and 

vessels of dredging fleet shall comply 

additionally with the requirements of 3.1 

and 3.6 respectively. 

1.4.1.2 Special consideration shall 

be given to ships having the following 

characteristics: 

.1 proportion: 

L/B ¢ 5, 

ɺ/D ² 2,5 ((for ships of restricted 

areas of navigation R2, ɸ-R2, R2-S, R2-

RS, ɸ-R2, ɸ-R2-S, ɸ-R2-RS, ɺ-R3-S, 

ɺ-R3-RS, ʉ-R3-S, ʉ-R3-RS, R3-SN, 

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

the ratio ɺ/D is obtained from Table 

1.1.1.1); 

.2 block coefficient 

Cb < 0,6; 
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.3 specified speed vo, exceeding the 

value of v, in knots, determined by the 

formula v = Lk , 
where  k  = 2,2 if  L ¢ 100 m; 

k  = 2,2 ï 0,25(Lï100)/100 if  L > 100 m. 

Special consideration will also be 

given to ships carrying heated cargoes 

and ships of unusual design and/or type. 

1.4.1.3 For longitudinal strength 

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 to wave impacts 

on the flare as well.  

Design wave and impact loads may 

be calculated both from formulae given 

in the Rules and according to the 

approved procedure taking into 

consideration the rolling in waves, long-

term distribution of wave conditions and 

area of navigation. 

1.4.1.4 Downward shear forces are 

assumed to be taken as positive values 

and upward shear forces ð as negative 

values. The hogging bending moments 

are assumed to be taken as positive 

values and sagging bending moments ð 

as negative values.  

For the calculation of still water 

bending moment and shear force, 

transverse loads shall be integrated in the 

forward direction from the aft end of L ; 

in this case, downward loads are assumed 

to be taken as positive values. The sign 

conventions of still water bending 

moment and shear force are as shown in 

Fig. 1.4.1.4. 

1.4.2 Symbols. 

L1 ï length of the compartment 

considered, in m; 

ɺ1 ï breadth of the compartment 

considered, in m; 

ɸF - difference between the area of 

horizontal upper deck projection 

(including forecastle deck) and summer 

load waterline on a length up to 0,2L aft 

from the forward perpendicular, in m2; 

 

 

Fig.1.4.1.4 

zF ï vertical distance from the 

summer load waterline to the upper deck 

(forecastle deck included), as measured 

on the forward perpendicular, in m;  

I ï actual inertia moment of the hull 

about the horizontal neutral axis of the 

hull section under consideration, in cm4; 

S ï actual statical moment, about the 

neutral axis, of the portion of the 

considered hull section, located above or 

below the level at which the thickness of 

the web is determined, in cm3; 

ʭ ï distance of the considered hull 

section from the after perpendicular, in 

m.  

1.4.3 Still water bending moments 

and shear forces. 

1.4.3.1 The still water bending 

moments and shear forces shall be 

calculated for all actually possible cases 

of weight distribution over the length of 

the ship including full-load and ballast 

conditions for departure and arrival of the 

ship.  

The bending moments and shear 

forces in the course of consuming the 

contents of each tank with ship's stores 
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(fuel oil, water, lubricating oil) during 

voyage shall be also calculated if the 

above moments and forces exceed those 

for departure or arrival of the ship.  

The same applies to ship's 

ballasting/deballasting at sea. In so doing, 

partially filled ballast tanks, including 

peak tanks, shall be ignored in the 

consideration excepting the following 

cases:  

calculated bending moments and 

shear forces do not exceed the maximum 

design values at all levels of ballast tanks 

filling from an empty condition to full 

filling;  

for bulk carriers, all intermediate 

conditions of ballast tanks filling from an 

empty condition to full filling with each 

cargo hold flooded are considered (refer 

to 3.3.5). 

As a rule, when determining the 

scantlings of framing members, 

consideration shall be given to the 

following loading conditions: 

.1 for dry cargo ships, ships with 

large deck opening, roll on-roll off ships, 

refrigerated cargo ships, bulk carriers and 

ore carriers:  

homogeneous loading conditions at 

maximum draught; ballast condition;  

special loading conditions, e.g. 

container or light load conditions at less 

than the maximum draught, heavy cargo, 

empty holds or non-homogeneous cargo 

conditions, deck cargo conditions, etc., 

where applicable;  

short voyage, where applicable;  

loading and unloading transitory 

conditions;  

docking condition afloat; 

all cases of loading specified in 3.3. 

.2 for oil tankers: homogeneous 

loading conditions (excluding dry and 

clean ballast tanks);  

partly loaded and ballast conditions 

for both departure and arrival;  

any specified non-uniform 

distribution of loads;  

mid-voyage conditions relating to 

tank cleaning or other operations where 

these differ significantly from the ballast 

conditions;  

loading and unloading transitory 

conditions;  

docking condition afloat. 

.3 for combination carriers:  

loading conditions as specified for 

dry cargo ships and oil tankers; 

   .4 ballast loading conditions where 

forepeak, afterpeak and/or other ballast 

tanks are partly filled at the departure, 

arrival or mid-voyage, shall not be 

considered as the design loading 

conditions. The exception shall be the 

cases where any partial filling of the tank 

does not exceed the permissible strength 

limitations. A notion "any partial filling" 

in the present paragraph assumes loading 

condition, which corresponds to an 

empty tank, fully loaded tank and a tank 

filled up to the prescribed level. 

Where there are several partly loaded 

tanks, then all the combinations 

comprising empty, full and partly filled 

tanks shall be considered. 

For ore carriers with large side ballast 

tanks in cargo area for the case where 

empty or full loading of one or maximum 

two pairs of these ballast tanks causes a 

trim exceeding at least one of the values 

mentioned below, then it shall be 

sufficient to demonstrate compliance 

with maximum, minimum and assigned 

partial filling levels of these one or 



 Rules for the Classification and construction of Sea-Going Ships 44 

maximum two pairs of side tanks, so that 

actual trim does not exceed any of these 

trim values. Fill up levels for the rest side 

ballast tanks shall be considered between 

full and empty.  

The abovementioned trim values are 

as follows: 

trim by the stern for 3 per cent of ship 

length;  

trim by the bow for 1,5 per cent of 

ship length; 

any trim, at which propeller depth 

axis constitutes 25 per cent of its 

diameter. 

Maximum and minimum filling levels 

of the abovementioned one or maximum 

two pairs of side ballast tanks shall be 

included to the Loading Manual.  

In cargo loading conditions, the 

requirements of the present paragraph 

apply to the peak tanks only. The 

requirements of the present paragraph do 

not apply to ballast water exchange at sea 

using the sequential method.  

However, bending moment and shear 

force calculations for each ballasting or 

deballasting stage in the ballast water 

exchange sequence shall be included in 

the Loading Manual or the Guidelines for 

Safe Ballast Water Exchange at Sea of 

any ship that intends to employ the 

sequential ballast water exchange 

method. 

        1.4.3.2 The maximum absolute 

values of sagging and hogging bending 

moments Msw and shear force Nsw shall 

be determined for any section along the 

ship's length for all the still water loading 

conditions, which are possible in service.  

The values Msw and Nsw are regarded 

further as design values for the section 

under consideration. 

1.4.3.3 For ships without effective 

longitudinal bulkheads, with non-uniform 

distribution of loads, i.e. alternation of 

loaded and empty holds, the still water 

shear force curve may be corrected by 

reducing its ordinates on transverse 

bulkheads by a value equal to the total of 

bottom longitudinal responses in way of 

those bulkheads in the event of bottom 

bending (refer to Fig. 1.4.3.3).  

The bottom longitudinal responses 

in way of transverse bulkheads shall be 

determined on the basis of the bottom 

grillage calculation in accordance with 

3.3.4.1. The design loads to be 

considered shall not include the wave 

loads mentioned under 1.3.2.2, the angles 

of heel, trim and accelerations at motions 

determined in accordance with 1.3.3.1. 
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Fig.1.4.3.3. Shear force curve correction diagram 

1 ð transverse bulkhead; 2 ð uncorrected curve; 3 ð corrected curve;  R1 and R2 ï 
total of bottom longitudinal responses for a loaded hold in way of aft bulkhead and 
forward bulkhead accordingly;      R'1 and R'2  ï same for an empty hold. 

1.4.3.4 Where 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 direct 

and return voyages), its components at 

the section with the maximum range of 

bending moment (refer to Fig. 1.4.3.4) 

shall be determined for use in the 

calculation under 1.4.5.3. 

 
Fig.1.4.3.4 

1.4.4 Wave bending moments and 

shear forces. 

1.4.4.1 The wave bending moment 

ʄw , in kN-m, acting in the vertical plane 

at the section under consideration shall 

be determined by the formulae:  

hogging bending moment 

ʄw  = 190 ʩw B L2 Cb aÖ10ï3 ;    (1.4.4.1-1) 

sagging bending moment  

ʄw = ï110 ʩw B L2 (Cb + 0,7 ) aÖ10ï3, 

     (1.4.4.1-2) 
where ʩw ï as determined from 1.3.1.4; 

a ï coefficient determined from Table 
1.4.4.1 or Fig.1.4.4.1; 

Cb ï as defined in 1.1.3, but not less than 
0,6. 

Table 1.4.4.1 

Position of section along 
the ship's length 

a 

x / L <  0,4 2,5 x / L 
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0,4 ¢  x / L ¢  0,65 1 

x / L  >  0,65 (1 ï x / L) / 0,35 

 

Fig.1.4.4.1 

1.4.4.2  in kN, at the section 

concerned shall be determined by the 

formulae:  

positive 

 Nw = 30 ʩw B L ( Cb  + 0,7 ) f1Ö10ï2 , 

(1.4.4.2-1) 

 negative 

Nw = ï30 ʩw B L ( Cb  + 0,7 ) f2Ö10ï2 , 

       (1.4.4.2-2) 
where  ʩw ï as determined from 1.3.1.4; 

Cb ï  as defined in 1.1.3, but not less than 
0,6. 

. 
f1 ʽ    f2  ï coefficients determined from Table 

1.4.4.2, Figs.1.4.4.2-1 and 1.4.4.2-2. 

Table 1.4.4.2 

Position of section along the 

ship's length 
f1 f2 

1 2 3 

0 ¢ x / L < 0,2 7,945 fo x/L 4,6 x/L 

0,2 ¢ x / L ¢ 0,3 1,59 fo 0,92 

0,3 < x / L < 0,4 1,59 fo ï (15,9 fo ï 7)  (x/L ï 0,3) 0,92 ï 2,2(x/L ï 0,3) 

0,4 ¢ x / L ¢ 0,6 0,7 0,7 

0,6 < x / L < 0,7 0,7 + 3(x/L ï 0,6) 0,7+(17,3 fo ï 7) (x/L ï 0,6) 

0,7 ¢ x / L ¢ 0,85 1,0 1,73 fo 

0,85 < x / L ¢ 1,0 1 ï 6,67(x/L ï 0,85) fo [1,73 ï 11,53(x/L ï 0,85)] 

fo = ʉb / (Cb + 0,7) 

 

 

Fig.1.4.4.2-1 

 

Fig.1.4.4.2-2 

1.4.4.3 For 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 

by the reduction factor  ű, Table 1.4.4.3 as 

well as by the factors  ʬ and v, 

determined by the following formulae: 

ʬ = (1 + ɟn f10ĖĮ);     (1.4.4.3-1) 

 v  = 1/(1+ȹ),             (1.4.4.3-2) 

where      ɟn= ŬĮ(0,5 + 2,5 sinɓ0)ÓŬ ï for 

conventional bow shape  ( no bulb); 

          ɟn= ŬĮ(1 + ŬĮ) Ó 1ï for a bulbous bow; 

          Ŭ ï waterplane area coefficient for summer 

load waterline; 

          ɓ0 ï  angle, in deg., between a frame 

tangential and a vertical at the level of summer 

load waterline at the section within 

0,4(1 - Cb ) L Ò 0,1L from the fore perpendicular. 

2/3 1,5 0,750

0,3

1

2,5
{ [ 1,5( ) ]} ( )
430 100 100

Lv L L
f

Dhj j
= +

               D1=D + hk; 

         hkï  height of continuous hatch side 

coamings, in m (where these are not fitted, hk= 0); 

        ȹ = 0,045(Ŭ ï 0,25)Į Ā (L/ 20 D1 űɖ)Ā(L/ 100). 

 

Table 1.4.4.3 

* For ships with a sign B-R3-S and B-R3- 

subject to the establishment of the area of opera-

tion with a wave height of at 3% provided be-

tween 3.5 m and 6.0 m, jr  is determined by linear 

interpolation between the values for  R2-S ʽ R2-

RS and R3-S and R3-RS, respectively to a 

specific waves height values. 

** For ships with a sign R2-S ʽ R2-RS sub-

ject to the establishment of the area of operation 

with a wave height of at 3% provided between  

4,5 m and 6,0 m, jr is determined by linear 

interpolation between the values for  R2-S  ̔R2-

RS ʪʘ R2-S(4,5) and R2-RS(4,5), respectively to 

a specific waves height values. 

The above requirements apply to 

ships of restricted area of navigation, 

from 60 to 150 m in length.  

Application of the requirements to 

ships of a different length is subject to 

special consideration by the Register. 

1.4.4.4 Bending moment due to 

wave impacts on the flare. 

.1 The bending moment due to wave 

impacts on the flare shall be calculated 

only for ships of length from 100 to 200 

m where the relationship  ɸF /L zF Ó 0,1. 

.2 The sagging bending moment due 

to wave impacts on the flame ʄF , in 

kNÖm, shall be calculated as follows 

ʄF = ī kF ʩw BLĮ(Cb+0,7) ŬF 10Ėį,  

 (1.4.4.4.2)  

where  kF = 7(1+1,25 vo /L) c1c2  but not more 

than 23; 

c1= (L ī100)/30  for 100 Ò  L < 130 ʤ; 

c1=1                     for 130 Ò  L < 170ʤ; 

c1=1 ī (L ī170)/30  for 170 Ò L Ò 200 ʤ; 

c2=5 ɸF /L zF  ī 0,5 for 0,1 Ò ɸF /LzF Ò0,3; 

c2= ɸF /L zF  + 0,7 for  0,3 <ɸF /L zF  <0,4; 

 c2= 1,1                 for ɸF /L zF Ó0,4; 

 for ʩwï refer to1.3.1.4; 

 for voï refer to 1.4.1.2.3; 
      ŬF ï is obtained from Table 1.4.4.4.2  or 

Fig 1.4.4.4.2. 

Table 1.4.4.4.2 

Position of section 

along the ship's 

length 

ŬF 

Area of 

navigation 

ű 

R1, A-R1 1,1ï0,23 LĀ10ĖĮÒ  1 

R2, ɸ-R2 1,0ï0,25 LĀ10ĖĮ 

R2-S** , R2-

RS** ,  A-R2-S,  

A-R2-RS 

0,94ï0,26 LĀ10ĖĮ 

R2-S (4,5), R2-

RS (4,5) 

0,92ï0,29 LĀ10ĖĮ 

R3-S, R3-RS, ɺ-

R3-S* , ɺ-R3-RS* , 

ʉ-R3-S, ʉ-R3-RS 

0,71ï0,22 LĀ10ĖĮ 

R3, R3-IN, D-

R3-S, D-R3-RS 

0,60ï0,20 LĀ10ĖĮ 
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x/LÒ 0,15 0,667x/L 

0,15<x/L<0,45 0,1 + 3(x/L ï 0,15) 

0,45Òx/LÒ0,75 1 

x/L>0,75 1 ï 4(x/L ï 0,75) 

 

 
Fig.1.4.4.4.2 

.3 For ships of restricted area of 

navigation, the bending moment due to 

wave impacts on the flare ʄF , calculated 

in accordance with 1.4.4.4.2, shall be 

multiplied by the reduction factor ű, 

determined from Table 1.4.4.3.  

For ships of restricted areas of 

navigation R3-S, R3-RS, ɺ-R3-S, ɺ-R3-

RS, ʉ-R3-S,  ʉ-R3-RS,  R3, R3-IN , D-

R3-S, D-R3-RS ʄF =0. 

1.4.5 Hull section modulus and 

moment of inertia. 

1.4.5.1 The requirements of this 

paragraph regulate the hull section 

modulus and moment of inertia about the 

horizontal neutral axis. 

1.4.5.2 The hull section modulus (for 

deck and bottom) W, in cm 3, at the 

section concerned shall not be less than

 sÖ= /MW 3

T
10  ,      (1.4.5.2) 

where Mʪ =  ¼ ʄsw + Mw ¼ design bending 

moment, in kN-m, at the section concerned equal 

to the maximum absolute value of algebraic sum of 

ʄsw and Mw  components at this section; 

for ʄsw ï refer to1.4.3, in kNÖm; 

for Mw ï refer to 1.4.4; 

s = 175 / h  MPa. 

1.4.5.3 In cases specified by 1.4.3.4, 

the section modulus W, determined in 

accordance with 1.4.5.2, shall be 

multiplied by the factor ʪ, determined by  

the formula 
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    (1.4.5.3) 

but not less than 1,  

where maxmin, swsw MM ï absolute values of 

hogging and sagging bending moments at the 

maximum range section, in kNm (refer to Fig. 

1.4.3.4); 

1.4.5.4 For ships for which the 

bending moment due to wave impacts on 

the flare (refer to 1.4.4.4), shall be 

considered the section modulus W, in 

cm3, at the section concerned shall not be 

less than 

s

310-Ö
= TM

W  , (1.4.5.4)   

where:   ʄʊ =ƅ ʄsw + ʄw + ʄFƅ - design 

bending moment, in kNm, at the section concerned 

equal to the maximum absolute value of algebraic 

sum of ʄsw, ʄw and ʄF components at this 

section; 

   ʄsw - maximum still water sagging bending 

moment or minimum hogging bending moment if 

solely the hogging bending moments occur at this 

hull section, in, kNĿm; 
    ʄw -  wave sagging bending moment (refer to 

1.4.4); 

     ʄF    as determined from 1.4.4.5; 

        for ů     refer to 1.4.5.2. 

1.4.5.5 The hull section modulus 

determined from 1.4.5.2 ï 1.4.5.4 for 

maximum value of design bending 

moment shall be maintained within 0,4L, 

amidships. However, if the maximum 

design bending moment occurs outside 

0,4L, amidships, the steady section 

modulus requirement is applicable over 

ŬF 

1,0 

0,1 

0,15 0,45 0,75 x/L 
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the ship's length up to the section where 

maximum design bending moment acts.  

The section modulus shall be 

gradually reduced towards the ship's ends 

outside the region in which it is being 

maintained. 

1.4.5.6 For sharp-lined ships without 

middlebody, deviation from the 

requirements of 1.4.5.5 may be permitted 

on agreement with the Register. 

1.4.5.7 In any case, the hull section 

modulus, in cm3, within the midship 

region (for deck and bottom) shall not be 

less than  

Wmin = ʩwBL2(Cb+0,7)h,    (1.4.5.7-1) 
where for ʩw ï refer to 1.3.1.4. 

For ships of restricted area of 

navigation, the minimum hull section 

modulus, in cm3, within the midship 

region (for deck and bottom) shall not be 

less thanWmin1 or Wmin2, whichever is the 

greater, determined by the following 

formulae: 

Wmin1= ű Wmin;             (1.4.5.7 -2)  

Wmin2= 0,95ʬvű Wmin,   (1.4.5.7 -3) 

where: for űï refer to Table 1.4.4.3; 

 for ʬ- refer to Formula 1.4.4.3-1; 

for v- refer to Formula 1.4.4.3-2. 

1.4.5.8 Scantlings of all continuous 

longitudinal members of hull girder based 

on the section modulus requirement in 

1.4.5.7, shall be maintained within 

amidships. However, in special cases, 

based on consideration of type of ship, 

hull form and loading conditions, the 

scantlings may be gradually reduced 

towards the ends of the 0,4L, part, 

bearing in mind the desire not to inhibit 

the ship's loading flexibility. 

1.4.5.9 The moment of inertia of 

hull section I, in cm4, within the midship 

region shall not be less than 

Imin = 3ʩwBL3 (Cb + 0,7),   (1.4.5.9-1) 

where ʩw as determined from 1.3.1.4. 

For ships of restricted area of 

navigation Imin shall be multiplied by the 

reduction factor j0, determined by the 

formula  

( )0

max

18

L D
j jh= ,  (1.4.5.9-2) 

where for j ï refer to Table1.4.4.3; 

for h ï refer to1.1.4.3; 

(L/D)max ï maximum permissible value of 

L/D, for the area of navigation under 

consideration, obtained from Table 1.1.1.1. 

1.4.5.10 As a minimum, hull 

longitudinal strength checks shall be 

carried out at the following locations 

outside amidships:  

in way of the forward end of the 

engine room;  

in way of the forward end of the 

foremost cargo hold;  

where there are significant changes 

in the hull cross-section;  

where there are changes in the 

framing system.  

The following shall be made outside 

amidships:  

buckling strength of members 

contributing to the longitudinal strength 

and subjected to compressive and shear 

stresses shall be checked, in particular in 

regions where changes in the framing 

system or significant changes in the hull 

cross-section occur in compliance with 

1.5.5;  

continuity of structure shall be 

maintained throughout the length of the 

ship. Where significant changes in 

structural arrangement occur adequate 



 Rules for the Classification and construction of Sea-Going Ships 50 

transitional structure shall be provided; 

for ships with large deck openings such 

as a containerships, sections at or near to 

the aft and forward quarter length 

positions shall be checked.  

For such ships with cargo holds aft 

of the superstructure, deckhouse or 

engine room, strength checks of sections 

in way of the aft end of the aft-most 

holds, and the aft end of the deckhouse or 

engine room shall be performed. 

1.4.6 Thickness of side shell 

plating and continuous longitudinal 

bulkhead plating. 

1.4.6.1 The thickness of side shell 

plating s, in mm, at the considered section 

over the length and depth of the ship 

where longitudinal bulkheads are not 

fitted shall not be less than 

s = S (Nsw + Nw)Ö102 / ( 2 t I ), (1.4.6.1) 

where for Nsw ï refer to1.4.3.2, ʢʅ; 

Nw ï refer to 1.4.4.2 ʽ 1.4.4.3; 

t = 110/h MPa. 

1.4.6.2 The thickness of side shell 

plating ss and thickness of longitudinal 

bulkhead plating sl , in mm, at the section 

under consideration for ships with two 

plane longitudinal bulkheads shall not be 

less than: 

 ss  = S as ( Nsw + Nw)Ö102 / (t I ); 

          (1.4.6.2-1) 

 sl  = S al ( Nsw + Nw)Ö102 / (t I ); 

          (1.4.6.2-2) 
Where for  Nsw ,  Nw , t ï refer to1.4.6.1; 

          as  = 0,27 ; 

          al  = 0,23 .  

1.4.6.3 For ships having one or more 

than two continuous plane longitudinal 

bulkheads as well as longitudinal 

bulkheads with horizontal corrugations 

the required thickness of side plating and 

members in question shall be calculated 

according to the procedure approved by 

the Register.  

Appropriate calculation may also be 

required for ships with two continuous 

longitudinal bulkheads if the transverse 

distribution of load is substantially 

different from uniform distribution ʘ. 
1.4.7 Calculation of actual hull 

section modulus. 

1.4.7.1 The hull section modulus is 

determined: for strength deck ʬ
d

W  ï at 

moulded deck line at side (lower edge of 

deck stringer); for bottom 
ʬ

bW  ï at 

moulded base line (top of plate keel). 

For ships with continuous 

longitudinal strength members above 

strength deck including trunk and 

continuous hatch side coamings ʬ
d

W  is 

calculated by dividing the moment of 

inertia of hull section about the 

horizontal neutral axis by the value of zʊ, 

determined by the formula  

zT = z(0,9+0,2 y/B), 

where  z ï distance from neutral axshall the 

top of continuous strength member above deck 

included in the calculation of 
ʬ
dW , in m; 

ʫ ï horizontal distance from the centreline of 

the ship to the top of continuous strength member 

above deck included in the calculation of 
ʬ
dW , in 

m. 

z and y shall be measured to the 

point giving the largest value of zT. 

1.4.7.2 When calculating the hull 

section modulus, all continuous 

longitudinal strength members shall be 

taken into account, including continuous 

hatch side coamings, and, where the 

ship's design provides for multiple 
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hatchways ð the longitudinal deck strips 

between them on condition the deck 

strips are effectively supported by 

longitudinal bulkheads, including the 

topside tank bulkheads (inner skins).  

The sectional area of long bridges or 

deckhouses shall be included with the 

reduction coefficient which similarly to 

stresses in the ship's hull and 

superstructure (deckhouse) is determined 

according to the procedure approved by 

the Register.  

Continuous hatch side coamings in 

ships with single hatches not above the 

mentioned structures may be included in 

the calculation of the hull section 

modulus only if the calculation has been 

specially approved to this effect.  

The sectional area of longitudinal 

deck strips, each being of a uniform 

width throughout the length, including 

deck plating with longitudinal framing 

and hatch side coamings not supported by 

longitudinal bulkheads, is included with 

the reduction coefficient x determined by 

the formula 

21ʥ3

65,0
ɕ

lll

LC
m b

D+D+S

+
+= , 

       (1.4.7.2) 

where    
0,10̫ ʢʱʦ 1,

0,12̫ ʢʱʦ 2;

n
m

n

- =
=
- =
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n ï number of longitudinal strips over ship's 

breadth; 

SlH ï total length of longitudinal deck strips, 

in m; 

D l1, Dl2 ï length of end attachments of 

longitudinal deck strips aft and forward, in m. 

If the end of the longitudinal deck strip is 

effectively attached to continuous deck and/or 

longitudinal bulkhead (refer to Fig.1.4.7.2) 

2,12,12,1 /4 dsBfl =D , 

where  f ï sectional area of one longitudinal 

deck strip, in cm2; 

B1,2 ï breadth of ship in way of longitudinal 

deck strip termination, in m; 

2,1ds  ï average thickness of the portion of 

deck plating between the extension of longitudinal 

deck strip and ship's side along the effective 

attachment, in mm. 

Where a longitudinal deck strip terminates at the 

transverse deck strip, provided 
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where ds¡ ï average plate thickness of the 

transverse deck strip, in mm; 

b' ï distance between longitudinal edge of 

the hatch opening and symmetry plane of the 

longitudinal deck strip, in m; 

b" ï length of transverse deck strip, in m. 

1.4.7.3 Large openings, i.e. openings 

exceeding 2,5 m in length and/or 1,2 m in 

breadth, and scallops, where scallop-

welding is applied, shall be deducted 

from the sectional areas used in the 

section modulus calculation. 

Smaller openings (manholes, 

lightening holes, single scallops in way 

of welds, etc.) need not be deducted, if 

the following conditions are met: 

the sum of their breadths and 

shadow area breadths (refer to 

Fig.1.4.7.3) in one transverse section of 

the hull does not exceed 0,06 (B ï Sb) 

(where Sb ï is the total breadth of 

openings) or does not reduce the section 

modulus at deck or bottom by more than 

3 per cent; 

the height of lightening holes, drain 

holes and single scallops in longitudinal 

members does not exceed 25 per cent of 

the web depth, and the height of scallops 

in way of welds is not over 75 mm.  
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Fig. 1.4.7.2. Longitudinal deck strips to be included in the calculation of hull 

section modulus 

 
Fig.1.4.7.3.  Design section 

1.4.7.4 Where continuous 

longitudinal members are built of higher 

tensile steel, they shall extend so far 

beyond amidships towards the ends as to 

provide a hull section modulus in way 

where the yield stress changes not less 

than required for an identical hull of 

ordinary steel.  

1.4.7.5 The continuous longitudinal 

members at a distance from horizontal 

neutral axis of hull section greater than 

1ɖ

ʬʘʢʪ

ɖ =W

Wz
,        (1.4.7.5) 

shall be made of steel with the same yield 

stress as the strength deck (continuous 

hatch coaming) or bottom. 

where: z ï distance of strength deck (upper 
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face plate of continuous hatch side coaming) or 

bottom from neutral axis, in m; 

h ï factor given in Table 1.1.4.3 for the 

members of the remainder of hull section; 

Wa , Wh=1 ï actual section modulus and 

required section modulus with 
h = 1 for the deck (continuous hatch 

coaming) or bottom respectively.  

1.4.8 Loading control facilities. 

1.4.8.1 By loading control facilities 

are meant Loading Manual and loading 

instrument by means of which it can be 

ascertained that the still water bending 

moments, shear forces, and the still water 

torsional and lateral loads, where 

applicable, in any load or ballast 

condition will not exceed the specified 

permissible values. 

1.4.8.2 Ships to be provided with 

loading control facilities are categorized 

as follows: 

Category I : 

ships with large deck opening, for 

which combined stresses due to vertical 

and horizontal hull girder bending, as 

well as torsional and lateral loads, shall 

be considered;  

ships for which uneven loading, i.e. 

uneven distribution of cargo and/or 

ballast, is possible;  

chemical tankers and gas carriers. 

Category II:  
ships with arrangement giving small 

possibilities for variation in cargo and 

ballast distribution;  

ships on regular and fixed trading pattern 

where the Loading Manual gives 

sufficient guidance;  

ships not falling under category I 

including ships of less than 120 m in 

length, which design takes uneven 

distribution of cargo or ballast into 

account. 

1.4.8.3 Loading Manual is a 

document approved by the Register 

which describes:  

the loading conditions on which the 

design of the ship has been based;  

permissible limits of still water 

bending moment and shear force and, 

where applicable, limitations due to 

torsional and lateral loads 

the results of the calculations of still 

water bending moments, shear forces for 

loading conditions stated in1.4.3.1; 

the allowable local loadings for the 

structure (hatch covers, decks, double 

bottom, etc.).  

The Loading Manual shall be 

prepared in a language understood by the 

users and in English. 

1.4.8.4 A loading instrument is an 

instrument approved by the Register, 

which is either analog or digital by means 

of which the still water bending 

moments, shear forces and torsional and 

lateral loads, where required, in any load 

or ballast condition can be easily and 

quickly checked at specified readout 

points.  

The number and position of sections 

and permissible still water bending 

moments and shear forces as well as the 

limitations due to torsional and lateral 

loads shall be approved by the Register.  

Single point loading instruments are 

not acceptable.  

An approved Operational Manual 

shall be provided for the loading 

instrument.  

The Operational Manual and 

calculation results shall be prepared in a 

language understood by the users and in 

English. 

1.4.8.5 Al l ships other than category 

II ships of less 90 m in length, which 
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deadweight is not greater than 30 per cent 

of summer load line displacement, shall 

be provided with the Loading Manual 

approved by the Register.  

In addition to the Loading Manual, 

all ships of category I having length of 

100 m and more shall carry a loading 

instrument approved by the Register 

(requirements for loading instruments are 

given in Appendix 2). 

1.4.8.6 For ore carriers, ore-oil 

carriers and oilbulk carriers having a 

length of 150 m and more, additional 

requirements for strength control during 

loading are given in 3.3.6. 

1.4.8.7 Information (booklet) on 

Stability and Strength during Loading, 

Unloading and Stowage of Bulk Cargoes 

Other than Grain.  

To prevent excessive hull stresses, 

provision shall be made for Information 

(booklet) on Stability and strength during 

Loading, Unloading and Stowage of Bulk 

Cargoes other than Grain to be carried on 

board, including the following as a 

minimum: 
.1 stability data required in 1.4.11, 

Part IV "Stability"; 

.2 data on the capacity of ballast 

tanks and of equipment for their filling 

and emptying;  

.3 maximum permissible load upon 

a unit of double-bottom plating surface;  

.4 maximum permissible cargo hold 

load;  

.5 general instructions concerning 

loading and unloading and pertinent to 

hull strength, including any limitations 

due to the worst operating conditions 

during loading, unloading, handling of 

water ballast, and during the voyage; 

.6 any special limitations, for 

instance, those due to the worst operating 

conditions, where applicable;  

.7 where necessary ð strength 

calculations:  

maximum permissible forces and 

moments affecting the hull during 

loading, unloading and the voyage.  

The Information (booklet) shall be 

prepared in a language understood by the 

ship officers, and in English. 

1.5 VIBRATION OF HULL 

STRUCTURES. VIBRATION 

STANDARDS 

1.5.1 General. 

1.5.1.1 The present Chapter shall 

establish the highest permissible 

vibration levels (hereinafter, vibration 

standards) of hull structures in sea-going 

displacement ships.  

1.5.1.2 The vibration standards are set 

down proceeding from the condition of 

ensuring the strength of hull structures 

and the dependability of machinery, 

instruments and equipment installed on 

board the ship. 

1.5.1.3 The application of standards 

stipulated in this Chapter does not release 

one from compliance with sanitary norms 

and requirements of Ukraine health 

authorities and other requirements for 

permissible vibration parameters at work 

places in the accommodation, service and 

other spaces of ships. 

  1.5.1.4 Vibration standards for ship 

machinery and equipment are specified in 

Section 9, Part VII "Machinery 

Installations". 

    1.5.1.5 Regardless of vibrations 

measurements results in the first ship of a 

series and in single buildings vibration 

measurements to assess their vibration 



Part ɯɯ. Hull  55 

characteristics based on the standards of 

acceptable vibration parameters specified 

in 1.5.3 of this unit shall be carried out. 

  1.5.1.6 The procedure, scope and 

sequence of vibration measurement shall 

be approved by the Register. 

1.5.1.7 On special agreement with the 

Register, deviation from the present 

standards may be permitted in well-

grounded cases. 

1.5.2 Technical documentation.  

After mooring tests and sea trials, a 

report on vibration measurement shall be 

submitted to the Register, which shall be 

approved by the management of the firm 

having carried out the evaluation of the 

vibration characteristics of the ship. 

Where additional measures are taken to 

reduce vibration, the report shall contain 

those measures as well as the results of a 

second measurement of vibrations to 

confirm the efficiency of measures taken. 

In some cases, the Register reserves 

the right to request a preliminary 

conclusion of the enterprise that carried 

out vibration measurements. 

1.5.3 Measured vibration 

parameters. 

1.5.3.1 For the purpose of the 

present Chapter, the following vibration 

parameters have been adopted as main 

ones:  

root mean square value of vibration 

velocity measured in one-third octave 

bands and, where necessary, in octave 

bands;  

root mean square value of vibration 

acceleration and, in well-grounded cases, 

the root mean square or peak value of 

vibratory displacement. 

1.5.3.2 Vibration parameters shall be 

measured in absolute units or in 

logarithmic units (decibels) with regard 

to standard threshold values of vibration 

velocity or acceleration equal to 5Ö10ï

5 mm/s ʽ  3Ö10ï4 m/s2 accordingly. 

1.5.3.3 Measurements shall be carried 

out in the following directions:  

in each of the inter-perpendicular 

directions with regard to the ship: 

vertical, horizontal-transverse and 

horizontal-longitudinal direction, when 

measuring the main hull vibration;  

in the direction normal to the plane of 

ship structures (deck, side, bulkheads, 

etc.) or in the lowest-rigidity direction of 

the hull girder, when measuring local 

vibration. 

             1.5.3.4  The permissible root mean 

square values of vibration velocity and 

vibration acceleration of the hull and 

superstructures as well as hull structures 

are mentioned in Table 1.5.3.4 and in Fig. 

1.5.3.4. 

1.5.3.5 When measuring the 

parameters in octave bands, the 

permissible values stated in Table 1.5.3.4  

for mean geometric frequencies of 2, 4, 

8, 16, 31,5 and 63 ɻʮ, may be increased 

1,41( 2  ) times or by 3 dB as compared 

to tabulated values. 

 1.5.3.4 Permissible values given in 

Table 1.5.3.4 and in Fig. 1.5.3.4 shall not 

be exceeded at specified ship speeds and 

at zero speed, if specified. 

 1.5.4 Definitions and explana-

tions.  

For the purpose of the present Chap-

ter: 

.1 m a i n v i b r a t i o n ï  

vibration of shipôs hull,  

generated by forces on account, of opera-

tion of propeller, main engine or caused 

by the action of waves; 

.2 v i b r a t i o n  o f  

s u p e r s t r u c t u r e s  a n d  
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d e c k h o u s e s  means vibrat ions 

superstructures and deckhouses 

about the hul l  generated by i ts 

v ibrat ions (main ly bending and 

longi tudinal ) 

.3 L o c a l v i b r a t i o n means vi-

bration of hull structures (plates, stiffen-

ers, framing members, grillages, etc.) 

generated by propeller, un balanced ma-

chinery located near these structures or 

by the main hull è -bration of the ship 

under way; 

.4 E x c i t i ng  f o r c e s means any 

external forces or moments q: forces act-

ing on vibrating system and causing its 

vibration; 

.5 F i r s t- o r d e r f r e q u e n c y ï 

means frequency of exciting forces varia-

tion equal to the propeller speed. Forced 

vibration of the system arising at this fre-

quency is called first-order vibration; 

.6 T o p- o r d e r f r e q u e n c i e s 

means frequencies of exciting forces var-

iation equal to the doubled, trebled, etc. 

propeller speed. Forced vibration of the 

system arising at such frequencies multi-

ple to propeller speed is called vibration 

of the second, third, etc., order, respec-

tively. In this case frequency of exciting 

force variation equal to the product of 

propeller speed by the number of blades 

is called first-blade (or blade); frequen-

cies multiple to it are called second-

blade, third-blade, etc., and vibration 

arising at these frequencies, for example, 

in case of four-bladed propeller is called 

blade vibration of the fourth order, sec-

ond-blade vibration of the eighth order, 

etc. respectively; 

.7 M a i n  o r d e r f r e q u e nc i e s 

o f  e x c i t i n g f o r c e s, generated by 

internal combustion engines means fre-

quencies of variation of unbalanced forc-

es and moments of inertia forces equal to 

the engine crankshaft speed (first order) 

or double speed (second order) as well as 

frequencies of variation of capsizing 

moments the order of which is equal to 

the cylinder number (two-stroke engines) 

or to half the number of cylinders (four-

stroke engines). 

Table 1.5.3.4 The hull, superstructure and hull structures viration sstandards 

Mean 

geometric 

values of 

octave 

ranges, in 

Hz 

Hull and superstructure, 

rigid members 1 

Hull structures 

frames2 plates 

Permissible root mean square values 

vibration 

velocity 

vibration 

acceleration 
vibration 

velocity 

vibration 

acceleration 
vibration 

velocity 

vibration 

accelera-

tion 

mm/

s 
dB m/s2 dB mm/s dB m/s2 dB 

m

m/s 
dB m/s2 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 5,6 101 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 5,6 101 0,17 55 11 107 0,34 61 11 107 0,34 61 

6,3 5,6 101 0,21 57 11 107 0,43 63 14 109 0,54 65 

8 5,6 101 0,27 59 11 107 0,54 65 16 110 0,75 68 
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Mean 

geometric 

values of 

octave 

ranges, in 

Hz 

Hull and superstructure, 

rigid members 1 

Hull structures 

frames2 plates 

Permissible root mean square values 

vibration 

velocity 

vibration 

acceleration 
vibration 

velocity 

vibration 

acceleration 
vibration 

velocity 

vibration 

accelera-

tion 

mm/

s 
dB m/s2 dB mm/s dB m/s2 dB 

m

m/s 
dB m/s2 dB 

10 5,6 101 0,34 61 11 107 0,65 67 16 110 0,94 70 

12,5 5,6 101 0,43 63 11 107 0,84 69 16 110 1,2 72 

16 5,6 101 0,54 65 11 107 1,06 71 16 110 1,5 74 

20 5,6 101 0,67 67 11 107 1,35 73 16 110 1,9 76 

25 5,6 101 0,84 69 11 107 1,7 75 16 110 2,4 78 

31,5 5,6 101 1,06 71 11 107 2,1 77 16 110 3,0 80 

40 5,6 101 1,35 73 11 107 2,7 79 16 110 3,8 82 

50 5,6 101 1,7 75 8,9 105 2,7 79 12,

5 

108 3,8 82 

63 5,6 101 2,1 77 7,1 103 2,7 79 10 106 3,8 82 

80 5,6 101 2,7 79 5,6 101 2,7 79 8 104 3,8 82 

1 Hull and superstructures, rigid members are 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.1.5.3.4. Permissible mean root values of vibration velocity and 

vibrational acceleration: 
1 ð hull, superstructures and rigid members; 2 ð framing members including the girders by 

which the foundations of ship machinery and equipment are supported; 3 ð plates.  

Calculation of main hull vibratio n 

of the ship  

1.5.5.1 Calculations of frequencies 

and basic modes of natural frequencies of 

hull vibration for ship being designed as 

well as estimation of parameters of its 


