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COMMON STRUCTURAL RULES FOR BULK
CARRIERS AND OIL TANKERS

RULE CHANGE NOTICE 1

This document contains amendments within the following Parts and Chapters of the Common
Structural Rules for Bulk Carriers and Oil Tankers, 1 January 2020. The amendments are effective on 1
July 2021.

The technical background document containing explanation for the amendments in this document can
be found in “Technical Background for Rule Change Notice 1 to 01 JAN 2020 version”.
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PART 1 GENERAL RULE REQUIREMENTS

CHAPTER 2
GENERAL ARRANGEMENT DESIGN

SECTION 2 SUBDIVISION ARRANGEMENT

1 WATERTIGHT BULKHEAD ARRANGEMENT

3 AFT PEAK BULKHEADS
3.1 General

312

The aft peak bulkhead may be stepped below the bulkhead freeboard deck, provided that the
degree of safety of the ship as regards subdivision is not thereby diminished.

Provided that the aft peak bulkhead extends above the deepest load line, termination of the
afterpeak bulkhead on a watertight deck lower than the freeboard deck can be accepted. In order to
provide such a watertight deck a tight sealing of the rudder stock shall be fitted in way of this deck
or above.
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SECTION 3 COMPARTMENT ARRANGEMENT

4 DELETED HOREEND-COMPARTMENTS

41  General

413

5 DELETED EOEL-OH-FANKS

543

6 DELETED AFFEND-COMPARTMENTS

61  Sterntube
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CHAPTER 4
LOADS

SECTION 5 EXTERNAL LOADS

SYMBOLS

For symbols not defined in this section, refer to Ch 1, Sec 4.

A : Wave length, in m.

B. : Moulded breadth at the waterline, in m, at the considered cross section.

x, Y,z :X,Yand Z coordinates, in m, of the load point with respect to the reference coordinate
system defined in Ch 4, Sec 1, [1.2.1]

fur : Ratio as defined in Ch 4, Sec 2.

fyB : Ratio between Y-coordinate of the load point and Bx, to be taken as:

_ 12yl
fyp = B but not greater than 1.0.

F=0fp=1.0whenB,=0

SECTION 6 INTERNAL LOADS

2 PRESSURES AND FORCES DUE TO DRY BULK CARGO
25 Shear Load

25.1 Application

For FE strength assessment and FE fatigue assessment, the following shear load pressures are to be
considered in addition to the dry bulk cargo pressures defined in [2.4] when the load point elevation, z,
is lower or equal to z.:

SECTION 8 LOADING CONDITIONS

5 STANDARD LOADING CONDITIONS FOR FATIGUE ASSESSMENT
51 Oil tanker

511

The standard loading conditions to be applied to oil tankers for fatigue assessment as required in Ch
9,Sec 1, [6.2], are defined in Table 22 to Table 24. Where fuel oil tanks, other oil tanks or fresh water
tanks are arranged in way of the cargo hold region, the filling level of them are to be taken as full for
both simplified stress analvs15 accordmg to Ch 9, Sec 4 and dlrect strength analys1s accordmg toCh?7
and Ch 9, Sec 5. e
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52 Bulk carriers

521

The standard loading conditions to be applied to bulk carriers for fatigue assessment as required in
Ch 9, Sec 1, [6.3] are defined in Table 25, to Table 31 according to their additional service feature
notations and the location of the assessed details. Where fuel oil tanks, other oil tanks or fresh water
tanks are arranged in way of the cargo hold region, the filling level of them are to be taken as full for
both simplified stress analvs1s accordmg to Ch 9, Sec 4 and dlrect strength analys1s according to Ch 7
and Ch 9, Sec 5. v
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CHAPTER 8
BUCKLING

SECTION 4 BUCKLING REQUIREMENTS FOR DIRECT STRENGTH
ANALYSIS

5 STRUTS, PILLARS AND CROSS TIES
5.1 Buckling criteria

511

The compressive buckling strength of struts, pillars and cross ties is to satisfy the following criterion:

r’pillur < null

The buckling strength of elementary plate panels of cross ties is to satisfy the following criterion:

late < all
Where:

Npitlar : Maximum utilisation factor of struts, pillars or cross ties, as defined in Ch 8, Sec 5, [3.1].

Nptate - Maximum plate utilisation factor calculated according to UP-B, as defined in Ch 8, Sec 5, [2.2].
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SECTION 5 BUCKLING CAPACITY
SYMBOLS

Yers : Stress multiplier factor of global elastic buckling capacity.

2 BUCKLING CAPACITY OF PLATES AND STIFFENERS

2.1 Opverall stiffened panel capacity
211

The elastic stiffened panel limit state is based on the following interaction formula, which sets a

precondition for the buckling check of stiffeners in accordance with [2.3.4]:

YeEB

where-eand-P. are-definedin{23-4}- where the stress multiplier factor corresponding to global elastic

buckling capacity, Y-xr, is to be calculated based on the following formulae:

Y6eEp = YeEBpi+r forT # 0and (o, > 0oray, > 0)
Y6eB = VGEB,bi fort =0and (o, > 0orag, > 0)
Y6eB = VGEB,: fort # 0 and (o, < 0and o, < 0)

where Viorppivr, Yeerpi and Yopg . are stress multiplier factors for different load combinations as

defined in [2.1.2], [2.1.3] and [2.1.4], respectively. For the calculation of Y rrpisr, Veerpi and Veer £,

neither Oy NOT oy shall be taken less than 0.

Oy, Oy : Applied normal stresses to the plate panel, in N/mm?, to be taken as defined in [2.2.7].
T : Applied shear stress, in N/ mm2, to be taken as defined in [2.2.7].
2.1.2

The stress multiplier factor ¥.zg »; for the stiffened panel subjected to biaxial loads is taken as:

y o n?  [DyiLE, + 2(Dip + D3z)n®Ly Ly, + n* Doy L, ]
crBt LZBlL%?Z LZBZNx + nzLéthranNy

where:

N, : Load per unit length applied on the edge along x axis of the stiffened panel, in N/mm,
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E
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~
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(9}

S

Ox,av

taken as
N, =0 t,s+t,h, +teb)/s

: Load per unit length applied on the edge along vy axis of the stiffened panel, in N/mm,

taken as

Na! = cayt,

: Stiffener span, in mm, equal to spacing between primary supporting members, i.e. Lz, = L

For vertically stiffened side shell of single side skin bulk carriers, Lp; = 0.8L.

: Width of the stiffened panel, in mm, taken as 6 times of the stiffener spacing, i.e. 6s.

: Number of half waves along the direction perpendicular to the stiffener axis. The

factor ¥.gr n; is to be minimized with respect to the wave parameter 7, i.e. to be taken as

the smallest value larger than zero.

: Coefficient taken as 0.9.

: Factor taking into account the stresses in the attached plating acting perpendicular to the

stiffener axis:
c=051+9 for0< ¥<1

1

=m for? <0

Cc

: Edge stress ratio for case 2 according to Table 3.

: Average stress for both plate and stiffener with Poisson correction, taken as:

Oxav = Ox — VO, Ag/(Ap + A)) 20 foro, >0and o, >0

Oxav = Oy foro, <0oro, <0

Dy1,D15,D5,, D25 : Bending stiffness coefficients, in Nmm, of the stiffened panel, defined as:

_ Elyy10*

11

b =1a =y

D22

Dyy = ———F—
37121 +v)

Lefr

T 12(1 =)

s
3
Etyv

3
Et

3
Et}

: Moment of inertia, in cm4, of the stiffener including effective width of attached plating, the

same as [ defined in [2.3.4].
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2.1.3

The stress multiplier factor y.zr . for the stiffened panel subjected to pure shear load is taken as:

4—\/D3 D (D +D )2 (D +D )2

11722 12 33 12 33 2
14 =————|8.125+5.64 - 0.6 for Dy11Dyy = (D1, + D
aEBT (LBl/Z)Z ny D11D22 D11D22 12z ( 12 33)

vV 2D11 (D13 + D33) [ Dy1Dy; D?,D3,
8.3+ 1.525——"——0.493————"—| for D;;D,, < (D15 + D33)?
(LB1/2)2 Ny, (D12 + D33)? (D12 + D33)* ! 12Dz < Dz s3)

214

The stress multiplier factor Y.rrpis, for the stiffened panel subjected to combined loads is taken as:

1 ) 1 N 1 +4 1
YGeBpi+t = 5 YGEB |~
T2 ‘ YGEB,bi YGEB,bi* YeeB*

where Y. rpn and Y.zr . are as defined in [2.1.2] and [2.1.3], respectively.

2.2 Plate capacity

2.2.7 Applied normal and shear stresses to plate panels

The normal stresses, oy and oy, in N/mm?, to be applied for the overall stiffened panel capacity

and the plate panel capacity calculations, as given in [2.1.1] and [2.2.1] respectively, are to be taken as

follows:
* For FE analysis, the reference stresses as defined in Ch 8, Sec 4, [2.4].

* For prescriptive assessment, the axial or transverse compressive stresses calculated according to
Ch 8, Sec 3, [2.2.1], at load calculation points of the considered elementary plate panel, as defined
in Ch 3, Sec 7, [2].

* For grillage analysis where the stresses are obtained based on beam theory, the stresses taken as:

O-Xb +VO'yb
c, = ———
2
1-v
O-yb +VO'Xb
O'y :—2
1-v
where

PaGe 11 OF 20



COMMON STRUCTURAL RULES RULE CHANGE NOTICE 1

G, O, Stress, in N/mm? from grillage beam analysis respectively along x or y axis of the

yb*

attached bueklingpanel plate of girders.

The shear stress 7, in N/mm?, to be applied for the overall stiffened panel capacity and the plate panel

capacity calculations, as given in [2.1.1] and [2.2.1] respectively, are to be taken as follows:

* For FE analysis, the reference shear stresses as defined in Ch 8, Sec 4, [2.4].

* For prescriptive assessment of the plate panel capacity, the shear stresses calculated according

to Ch 8, Sec 3, [2.2.1], at load calculation points of the considered elementary plate panel, as

defined in Ch 3, Sec 7, [2].

e For prescriptive assessment of the overall stiffened panel capacity, the shear stresses calculated

according to Ch 8, Sec 3, [2.2.1], at the following load calculation point:

At the middle of the full span, [, of the considered stiffener.

At the intersection point between the stiffener and its attached plating.

* For grillage beam analysis, 7= 0 in the attached bueklingpanel plate of girders.

2.3 Stiffeners

2.3.2 Web thickness of flat bar

For accounting the decrease of the stiffness due to local lateral deformation, the effective web
thickness of flat bar stiffener, in mm, is to be used in [2.1] and [2.3.4] for the calculation of the net
sectional area, Ag, the net section modulus, Z, and the moment of inertia, I, of the stiffener and is taken

as:

9 2
(o =t]1- 27" ( A, 1 - Durer
w _ red W 3 s S

2.3.4 Ultimate buckling capacity

M, : Bending moment, in Nmm, due to the lateral deformation w of stiffener:

Mﬁ%@}m&eﬁ-pﬁ
ep—Py

M0=F

E
YGEB™Y

w, with precondition ygzp —y >0

where y.gp_is the stress multiplier factor of global elastic buckling capacity as defined in [2.1].
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tf Moy T 2 1 . e
oy = Ey, (— + hw> D, ( ) - — 1 | with precondition gz — yo,
2 ltor 1- Y9
OET
>0 for stiffener induced failure (SI).
Lior : Stiffener span, distance equal to spacing between primary supporting members, i.e. [, .= L.

When the stiffener is supported by tripping brackets, [,,.. should be taken as the maximum

spacing between the adjacent primary supporting members and fitted tripping brackets.

@, Coefficient taken as:

i
o = - 10=3
Lior
by =——107*
° Myorhy

ozr : Reference stress for torsional buckling, in N/ mmz, to be taken as:

_ E [erfi102
R o]
E [(mwrn z

=_ I, - 102 I ( or ) -107*
Oer L |\ leor ) W +2(1+v) rt MyorT &
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lo - Net seectional sectorial moment of inertia of the stiffener, in cmﬁ, about point C as shown
in Figure 1, as defined in Table 5.
Mior : Number of half waves within [,,,, taken as a positive integer so as to give smallest reference

stress for torsional buckling.

. . . 2
€ : Degree of fixation, in mm’, to be taken as:

Table5: Moments of inertia

Flat bars"” Bulb, angle, L2, L3 and T profiles
lp 3 e, —0.5t, )2
h.t, A, (g ¢) +Afe§ 10~
3.10* 3
It
3 e, —0.5t)t3 b, t3 t
hwtw4 1-0.63 w 1-063— |y Ll 11-0.63—"-
3-10 h, 3-10 e, —0.5t, 3-10 b,
lo For bulb, angle, L.2 and L3 profiles
Apefb} A+ 264\
12105\ Ar+A, )
hfvtjv A+ A3, e} [Asbf + At (Afbf+AWt‘,,)2
36-10° 36-106 ' 106 3 4(4f + Ay)
For T profiles
bt,ef
12-10°

(1) t, is the net web thickness, inmm. t, ., as defined in [2.3.2] is not to be used in this table.

2.3.6 FE corrected stresses for stiffener capacity

When the reference stresses ox and oy, obtained by FE analysis according to Ch 8, Sec 4, [2.4] are both
compressive, they-are oy isto be corrected according to the following fermulae formula:
*If o, <voy:

Oxcor = 0
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APPENDIX 1 STRESS BASED REFERENCE STRESSES

2.1.1 Longitudinal stress

« For overall stiffened panel buckling and stiffener buckling assessments, ox (x) applied on the shorter

edge of the attached plate is to be taken as:

ipﬁaxi
i%\

Oy
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CHAPTER 9
FATIGUE

SECTION 3 FATIGUE EVALUATION

6 Weld improvement Methods
6.1 General

6.1.1

Post-weld fatigue strength improvement methods are to be considered as a supplementary means of
achieving the required fatigue life, and subjected to quality control procedures and corrosion

protectlon in accordance with Pt 1, Ch 3, Sec4. fllhe—beﬂeﬁt—ffem—pest—weld—trea#me&t—e&ﬂ—eﬂ&be

6.4 Applicability

6.4.1

The application of post-weld improvement and fatigue improvement factor provided in this section is
subject to following limitations:
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CHAPTER 12
CONSTRUCTION

SECTION 3 DESIGN OF WELD JOINTS

2 TEE OR CROSS JOINT
24 Partial or full penetration welds
246  Locations required for partial penetration welding

Partial penetration welding as defined in [2.4.2], is to be used in the following locations (see examples
in Figure 3):

b)_ End connection of Elongitudinal/transverse bulkhead primary supporting member
including buttress structure end-connections-to the double bottom and both end connections

of backing bracket, where it is fitted.

252
Table 3 Weld Factors for Miscellaneous Fittings and Equipment
Item Connection to fuweld
Hatch cover Watertight/ oil-tight joints 0.48(M)
At ends of stiffeners 0.38 @
Elsewhere 0.24
Mast, derrick post, crane pedestal, etc. Deck / Underdeck reinforced 0.43
structure
Deck machinery seat Deck 0.24
Mooring equipment seat Deck 0.43
Ring for access hole type cover Anywhere 0.43
Stiffening of side shell doors and weathertight doors Anywhere 0.24
Frames of shell and weathertight doors Anywhere 0.43
Coaming of ventilator and air pipe Deck 0.43
Ventilators, etc., fittings Anywhere 0.24
Ventilators, air pipes, etc., coaming to deck Deck 0.43
Scupper and discharge Deck 0.55
Bulwark stay Deck 0.24
Bulwark plating Deck 0.43
Guard rail, stanchion Deck 0.43
Cleats and fittings Hatch coaming and hatch cover 0:60 0.240)

(1) For bulk carrier hatch covers fy.1q = 0.38 for watertight joints

(2) For bulk carrier hatch covers f,1s = 0.24 at ends of stiffeners

(3) Minimum weld factor. Where tspuir >11.5 mm lieg need not exceed 0.62fs.puir. Penetration welding may be

required depending on design.
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PART 2 SHIP TYPES

CHAPTER 1
BULK CARRIERS

SECTION 2 STRCUTURAL DESIGN PRINCIPLES

3 STRUCTURAL DETAIL PRINCIPLES
3.3 Deck structures

3.3.5 Protection against wire rope

Wire rope grooving in way of cargo holds openings is to be prevented by fitting suitable protection
such as half-round bar on the hatch side girders (i.e. upper portion of topside tank plates) ez and hatch
end beams in cargo hold and upper portion of hatch coamings.

3.3.6 Protection of cargo hatch opening corners against mechanical damage

Specific measures are to be arranged to prevent the hatch opening corners from mechanical damage
incurred by coming into direct contact with the vertical grab wire under normal operations.

SECTION 5 CARGO HATCH COVERS

2 ARRANGEMENTS

21 IDELETED Heobebioobotel ool
214

The hoieht of hatcl o b Loss than:
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CHAPTER 2
OIL TANKERS

SECTION 1 GENERAL ARRANGEMENT DESIGN

2 SEPARATION OF CARGO TANKS

2.1 General

The designer’s attention is to be drawn on the arrangement of the cargo pump room, cargo tanks, slop
tanks and cofferdams, main cargo control stations, control stations, accommodation and service spaces
as well as on the need to separate the cargo tanks from the machinery space.

SECTION 4 HULL OUTFITTIGS

1 SUPPORTING STRUCTURES FOR COMPONENTS USED IN
EMERGENCYTOWING ARRANGEMENTSs

1.1 General

1.1.1

It is the responsibility of the designer to provide Eemergency towing arrangements are-te-befitted at
both the bow and stern of every tanker with a deadweight of 20,000 tonnes or more, as required by
SOLAS, as amended.

112

The designer is reminded that design and construction of the towing arrangements is are to be
approved by the Flag Administration or the Society on their behalf.
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