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Rule No.89 27 December 2022
AMENDMENT TO THE RULES FOR THE SURVEY AND CONSTRUCTION OF STEEL
SHIPS

“Rules for the survey and construction of steel ships™ has been partly amended as follows:

Part CSR-B&T COMMON STRUCTURAL RULES FOR BULK
CARRIERS AND OIL TANKERS

Partl GENERAL HULL REQUIREMENTS
Chapter 1 RULE GENERAL PRINCIPLES
Section3  VERIFICATION OF COMPLIANCE

2. Documents to be Submitted

2.2.1 Plans and supporting calculations are to be submitted for approval
Table 1 has been amended as follows.

Table 1 Plans and Supporting Calculation to be Submitted for Approval

Plan or supporting calculation Containing also information on

(Omitted) (Omitted)

Sea chests, stabiliser recesses, etc.

Plan-efmanheles

Plan of access to and escape from spaces

(Omitted) (Omitted)

Paragraph 2.2.2 has been amended as follows.

2.2.2 Plans to be submitted for information

In addition to those in 2.2.1, the following plans are to be submitted to the Society for
information:

(a) General arrangement.

(b) Capacity plan, indicating the volume and position of the centre of gravity of all

compartments and tanks.

(¢) Lines plan, when deemed necessary by the Society.

(d) Hydrostatic curves.

(e) Lightweight distribution.

(f) Docking plan.

(g) Arrangement of lifting appliances

(h) Plan of manholes




Section4  SYMBOLS AND DEFINITIONS

2. Symbols
2.1 Ship’s Main Data
2.1.1

Unless otherwise specified, symbols regarding ship’s main data and their units used in these
Rules are those defined in Table 2.

Table 2 has been amended as follows.

Table 2 Ship’s Main Data

Symbol Meaning Units
(Omitted) (Omitted) (Omitted)
TeAL-H Heavy ballast draught at midship m
TeaL-£ Emergency ballast draught or gale ballast draught at midship m
(Omitted) (Omitted) (Omitted)
3. Definitions
3.1 Principal Particulars

Paragraph 3.1.9 has been amended as follows.

3.1.9 Lightweight

The lightweight is the ship displacement, in t, complete in all respects, but without cargo,
consumables stores, passengers-and crew and their effects, and without any liquids on board except
that machinery and piping fluids, such as lubricants and hydraulics, are at operating levels.

3.8 Glossary

3.8.1 Definitions of Terms
Table 7 has been amended as follows.

Table 7 Definition of Terms

Terms Definition

(Omitted) (Omitted)
Corrugation Plating arranged in a corrugated fashion, shedder and gusset plates excluded.

(Omitted) (Omitted)




Chapter2 GENERAL ARRANGEMENT DESIGN
Section2  SUBDIVISION ARRANGEMENT

1. Watertight Bulkhead Arrangement
Paragraph 1.2 has been deleted.

12— (Deleted)

Section3 COMPARTMENT ARRANGEMENT

Paragraphs 4, 5 and 6 have been deleted.
4——(Deleted)
5——(Deleted)

6——(Deleted)

Paragraph 7 has been renumbered to 4.

#4. Ballast Tanks
#.1 Capacity and Disposition of Ballast Tanks

Paragraph 4.1.1 has been amended as follows.

#4.1.1
All ships are to have ballast tanks of sufficient capacity that the ship may operate safely on

ballast voyage. The capacity of ballast is to be at least such that, in any ballast condition at any
part of the voyage, including the conditions consisting of lightweight plus ballast only, the ship’s
draught and trim can meet the requirements defined in:

For oil tankers, Ch 4, Sec 8, 3.1.

In addition, for oil tankers, the moulded draught amidships, Tmid€, in m3, excluding any

hogging or sagging correction, is not to be less than:

Thia = 2.0 + 0.02 &=L,

For bulk carriers, Ch 4, Sec 8, 4.1.



Chapter3 STRUCTURAL DESIGN PRINCIPLES
Sectionl  MATERIALS

2. Hull Structural Steel
2.3 Steel Grades

Table 5 has been amended as follows.

Table 5 Minimum Material Grades for Ships with Length Exceeding 250 m

Structural member category () Material grade
Shear Sheer strake at strength deck Grade E/EH within 0.4Lcsr amidships
Stringer plate in strength deck Grade E/EH within 0.4Lcsr amidships
Bilge strake Grade D/DH within 0.4Lcsr amidships

(1) Single strakes required to be of Grade D/DH or Grade E/EH as shown in the above table and within 0.4Lcsr amidships
are to have breadths not less than 800+5 Lcsr (MM), need not be greater than 1,800 (mm), unless limited by the geometry

of the ship’s design.




Section6 STRUCTURAL DETAIL PRINCIPLES

2. General Principles

2.3 Connection of Longitudinal Members Not Contributing to the Hull Girder
Longitudinal Strength

Paragraph 2.3.1 has been amended as follows.

2.3.1

Where the hull girder stress at the strength deck or at the bottom as defined in Ch 5, Sec 1,
2.2.2 is higher than the permissible stress as defined in Ch 5, Sec 1, 2.2.1 for normal strength
steel, longitudinal members not contributing to the hull girder longitudinal strength and welded to
the strength deck or bottom plating and bi#ge—strake bilge plating, such as longitudinal hatch
coamings, gutter bars, strengthening of deck openings, bilge keel, are to be made of steel with the
same specified minimum yield stress as the strength deck or bottom structure steel.

3. Stiffeners

3.2 Bracketed End Connections of Non-continuous Stiffeners
Paragraph 3.2.5 has been amended as follows.

3.2.5 Brackets at the ends of non-continuous stiffeners

(Omitted)

For connections similar to item (b) in Fig. 3, but not lapped, the bracket arm length is to
comply with

Cpre = 2.0 s

(Omitted)
5. Intersection of Stiffeners and Primary Supporting Members
5.2 Connection of Stiffeners to PSM

Paragraph 5.2.4 has been deleted, and Paragraphs 5.2.5 to 5.2.7 have been renumbered to
Paragraphs 5.2.4 to 5.2.6.

S24A{deleted)
2.55.2.4

Where a backing bracket is fitted in addition to the PSM web stiffener, it is to be aligned with
the web stiffener. The arm length of the backing bracket is not to be less than the depth of the web
stiffener. The net cross sectional area through the throat of the bracket is to be included in the
calculation of A,, as shown in Fig.9.

Lapped connections of PSM web stiffeners or tripping brackets to stiffeners are not permitted
in the cargo hold region.



Where built-up stiffeners have their face plate welded to the side of the web, a symmetrical
arrangement of connection to the PSM is to be fitted. This may be achieved by fitting backing
brackets on the opposite side of the PSM or bulkhead. In way of the cargo hold region, the PSM
web stiffener and backing brackets are to be butt welded to the intersecting stiffener web.

Paragraph 5.2.8 has been renumbered to Paragraph 5.2.7, and Paragraph 5.2.7 has been amended as
follows.

5285.2.7

Where the web stiffener of the PSM is parallel to the web of the intersecting stiffener, but
not connected to it, the offset PSM web stiffener is to be located in close proximity to the slot edge
as shown in Fig. 10. The ends of the offset web stiffeners are to be suitably tapered and softened.

...... hoyro ho alh g ano hao D N
a =% .

Paragraph 5.2.9 has been renumbered to 5.2.8.

52052.8

The size of the fillet welds is to be calculated according to Ch 12, Sec 3, 2.5 based on the
weld factors given in Table 2. For the welding in way of the shear connection the size is not to be
less than that required for the PSM web plate for the location under consideration.

7. Double Bottom Structure
7.5 Bilge Keel

Paragraph 7.5.3 has been amended as follows.

7.5.3 Ground bars

Bilge keels are not to be welded directly to the shell plating. A ground bar, or doubler, is to be fitted
on the shell plating as shown in Fig. 18 and Fig. 19. In general, the ground bar is to be continuous.
The gross thickness of the ground bar is not to be less than the gross thickness of the bige-strake
bilge plating or 14 mm, whichever is the lesser.

10. Bulkhead Structure
10.5 Non-tight Bulkheads

Paragraph 10.5.2 has been amended as follows.

10.5.2 Non-tight bulkheads not acting as pillars
In general, the maximum spacing of stiffeners fitted on non-tight bulkheads not acting as
pillars is to be:
0.9 m, for transverse bulkheads.
Two frame spacings, with a maximum of 1.5 m, for longitudinal bulkheads.
The net thickness of bulkhead stiffener, in mm, is not to be less than:



t =3+ 0.015L,

The depth of bulkhead stiffener of flat bar type is in general not to be less than 1/12 of
stiftener length.
A smaller depth of stiffener may be accepted based on calculations showing compliance

with Sh-6-See5 Ch 10, Sec 4, 2.2 and Ch 8.




Section7 STRUCTURAL IDEALISATION

Symbols has been amended as follows.

Symbols

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

@, Angle, in deg, between the stiffener or primary supporting member web and the attached
plating, see Fig. 14 for stiffener and Ch 10, Sec 1, Fig. 5 for prlmary supporting member. ¢,
is to be taken equal to 90 deg if the angle is greaterthan gaalte between 75 and 105 deg
including 75 and 105 deg.

(Omitted)
1. Structural Idealisation of Stiffeners and Primary Supporting Members
1.4 Geometrical Properties of Stiffeners and Primary Supporting Members

Paragraphs 1.4.3 and 1.4.4 have been amended as follows.

1.4.3 Effective shear depth of stiffeners
The effective shear depth of stiffeners, dshr, in mm, is to be taken as:

dsnr = (hses — 0.5tc_se + tp + 0.5¢,_,;)sing,,

where:

hst :  Height of stiffener, in mm, as defined in Ch 3, Sec 2, Fig.2.

tp : Net thickness of the stiffener attached plating, in mm, as defined in Ch 3, Sec 2, Fig.
2.

testt = Corrosion addition, in mm, of considered stiffener as given in Ch 3, Sec 3.

tept : Corrosion addition, in mm, of attached plate of the stiffener considered as given in

Ch 3, Sec 3.

144 Elastlc net sectlon modulus and net moment of inertia of stiffeners
The elastic net section modulus, Z, in cm® and the net moment of inertia, I, in cm* of stiffeners,
is to be taken as:

Z = Zgysing,,

I = I,sin?q,
where:
Zst: Net section modulus of the stiffener, in cm’, considered perpendicular to its
attached plate, i.e. with ¢,, =90 deg.
Ist:  Net moment of inertia of the stiffener, in cm*, considered perpendicular to its
attached plate i.e. with <pW —90 deg




Fig. 14 Angle between Stiffener Web and Attached Plating

Pw

Paragraph 1.4.6 has been amended as follows.

1.4.6 Effective net plastic section modulus of stiffeners
The effective net plastic section modulus, Zpi, of stiffeners, in cm?, which is used for
assessment against impact loads, is to be taken as:

 fuhwte  Qy—DAshe_c,

— o < < o (o]
Zp, 3000 1000 for 75° < ¢, <982105
7, = fw hZ tysing,, + y-1Af (hf_ctrsimpw—bf_ctr%éﬁﬁlcosqowl) for @, < 75° or S 105°
2000 1000 Do
where:
fw :  Web shear stress factor, taken equal to:

+ For flanged profile cross sections with n=1 or 2, fw = 0.75.

* For flanged profile cross sections with n =0, fw = 1.0.

+ For flat bar stiffeners, fw = 1.0.

n : Number of plastic hinges at end supports of each member, taken equal to: 0, 1 or 2.
A plastic hinge at end support may be considered where:

+ The stiffener is continuous at the support.

+ The stiffener passes through the support plate while it is connected at its
termination point by a carling (or equivalent) to adjacent stiffeners.

+ The stiffener is attached to an abutting stiffener effective in bending (not a
buckling stiffener).

+ The stiffener is attached to a bracket effective in bending. The bracket is assumed
to be effective in bending when it is attached to another stiffener (not a buckling
stiffener).

hw :  Depth of stiffener web, in mm, taken equal to:
For T, L (rolled and built-up) profiles and flat bar, as defined in Ch 3, Sec 2, Fig.

2.

* For L2 profile as defined in Ch 3, Sec 2, Fig. 3.

* For bulb profiles, to be taken as defined in 1.4.1.

y : Coefficient equal to:
_1+3+12P
B 4

B : Coefficient equal to:

th f, 4o . : .
- f= M 106 + 2 for L profiles without a mid-span tripping bracket,
80bf tf hf—CtT be

but not to be taken greater than 0.5.



As

Drectr

t.ctr :

fo

tr

Paragraph

* B = 0.5 for other cases.

Net cross sectional area of flange, in mm?:

- Ar=0 for flat bar stiffeners.

« Ar=Dbrtr  for other stiffeners.

Distance from mid thickness of stiffener web to the centre of the flange area:

* bretr = 0.5 (bt - tw) for rolled angle profiles and bulb profiles.

* brer=0  for T profiles.

Height of stiffener measured to the mid thickness of the flange:

* hier=hw+ 0.5t for profiles with flange of rectangular shape and for bulb
profiles.

Coefficient taken equal to:

+ fo = 0.8 for flanges continuous through the primary supporting member, with end
bracket(s).

* fo = 0.7 for flanges sniped at the primary supporting member or terminated at the
support without aligned structure on the other side of the support, and with end
bracket(s).

* fo = 1.0 for other stiffeners.

Net flange thickness, in mm.
+ ti = 0 for flat bar stiffeners.
* For bulb profiles tr is defined in 1.4.1.

1.4.7 has been amended as follows.

1.4.7 Primary supporting member web not perpendicular to attached plating
Where the primary supporting member web is not perpendicular to the attached plating, the

actual net

shear area, in cm?, and the actual net section modulus, in cm?, can be obtained from the

following formulae:

Actual net shear area:
J— 3 o
Ash—nSO - Ash—O—nSOSIH(pW %
A — A £y T7LEO ~ %@g
TTF=R50 'S 0—A50 o7 o= —
Actual net section modulus:
J— 3 o
ZnSO - Zperp—nSOSln(pw %
%-#B = 7 £y T7LEO ~ %
Z oD for="75% < =

where:
Ash-0-nso: Actual net shear area, in cm?, of the primary supporting member assumed to be

perpendicular to the attached plating, to be taken equal to:
Ash—0-ns0 = (hﬁheff + tr_nso + tp—nSO) tw—n5010_2

Zperp-nso: Actual section modulus, in cm?, with its attached plating of the primary supporting

member assumed to be perpendicular to the attached plating.

10



3. Stiffeners

3.2 Load Calculation Points
Paragraph 3.2.2 has been amended as follows.

3.2.2 LCP for hull girder bending stress
The load calculation point for the hull girder bending stresses is defined as follows:

For prescriptive yielding verification according to Ch 6 and Ch 10, Sec 4:
At the middle of the full length, ¢, of the considered stiffener.
At the reference point given in Fig. 23.

For prescriptive buckling requirements according to Ch 8:
At the middle of the full length, ¢, of the considered stiffener.
At the intersection point between the stiffener and its attached plate.

11



Chapter4 LOADS
Section6 INTERNAL LOADS

1. Pressures Due to Liquids

1.5 Dynamic Pressure in Flooded Conditions
Paragraph 1.5.1 has been amended as follows.

1.5.1 Dynamic pressure in flooded compartments
The dynamic pressure, Prd, in KN/m?, for watertight boundaries of flooded compartments is to

be taken as:
Pry = fpp laz(zopp — 2) + fuu—1 ax (xo — X) + funu—t ay (Vo — ¥)]
where:

Zorp  : Z coordinate of the effective reference point, in m, for a flooded compartment
taken as:
When zpp > 2y, Zorp = 2
When zgp < 2y, Zorp = Zrp

fui, funt : Longitudinal and transverse acceleration correction factors:
When zpp =< z,, fu and fui-t are to be taken as defined in 1.3.1.

When zpp=> zg, fur-i= 1.0 and fui«= 1.0.

6. Sloshing Pressures in Tanks

6.3 Sloshing Pressure due to Longitudinal Liquid Motion
Paragraph 6.3.2 has been amended as follows.

6.3.2 Effective sloshing length
The effective sloshing length, £, in M, is to be taken as defined in Table 11.

Table 11 Effective Sloshing Length £,

Type of transverse bulkhead Lsin
(A + nwr awr)(1+ fwr @wr)lek-n
Transverse tight bulkheads Lsin =
& st a1+ nWT)(1 + fwf)
[1+ (nyr — Dawrl(1+ fir dwr )ik
Transverse wash bulkheads Lsin = T T ( wf Wf) th=h
(A +nwr)(1+ fur)
where:
nwr : Number of transverse wash bulkheads in the tank.
ayr - Transverse wash bulkhead coefficient, to be taken as (see Fig. 11):
o Aowr
wr =
Atk—t-n

12



For tanks with changing shape along the length and/or with wash bulkhead of
different shape the transverse wash bulkhead coefficient, ayr, may be taken as the
weighted average of all wash bulkhead locations in the tank given as:

@, : Transverse web frame coefficient, to be taken as (see Fig. 12):

Uy = AO—Wf -h
Atk—t—n

For tanks with changing shape along the length and/or with web frames of

different shape the transverse web frame coefficient, a,r, may be taken as the

weighted average of all web frame locations in the tank given as:

wf Ag—wr —hi

i=1 Atk—t—hi

Ay = oy

Aowt: Total area of openings, in Mm%, in the transverse section in way of the wash bulkhead
below the  considered filling height.

Awth:  Total transverse cross sectional area, in m?, of the tank below the considered filling
height.

Aowth: Total area of openings, in m?, in the transverse section in way of the web frame
below the  considered filling height.

fat : Factor to account for number of transverse web frames and transverse wash
bulkheads in the tank, to be taken as:
fug =2
wf 1+ nyr
nwi : Number of transverse web frames, excluding wash bulkheads, in the tank.

Pi_n: Length of cargo tank, in m, at considered filling height.

6.4 Sloshing Pressure due to Transverse Liquid Motion
Paragraph 6.4.2 has been amended as follows.

6.4.2 Effective sloshing breadth
The effective sloshing breadth, bsih, in m, is to be taken as in Table 12, but not less than 0.3B.

Table 12 Effective Sloshing Breadth bsin

Type of longitudinal bulkhead bsin
Longitudinal tight bulkheads bsin = e nW(Lla-I‘iV :l)mfj)-(i-lfj-r;;jsd)btk_h
Longitudinal wash bulkheads bgp = [1+ Gupe (_1 i-)(:zwvz])((ll ':%:z ;Zgrd)btk—h

where:

nwe @ Number of longitudinal wash bulkheads in the tank.

13



ay, : Longitudinal wash bulkhead coefficient:

For tanks with changing shape along the breadth and/or with wash bulkhead of
different shape the longitudinal wash bulkhead coefficient, ay,;, may be taken as
the weighted average of all wash bulkhead locations in the tank given as:

Z'{lWL AOWLi

A= Aoy

awy = -
WL

Agrq - Girder coefficient, to be taken as:
o = Ag—grd—h
97 " A
For tanks with changing shape along the breadth and/or with girder of different
shape the girder coefficient, ag.4, may be taken as the weighted average of all
girder locations in the tank given as:
Ngrd AO—gTd—hi
=1 Ap_pp

(04 =
grd
”grd

AowL : Total area of openings, in m% in the longitudinal section in way of the wash
bulkhead below the considered filling height.
AwLh : Total longitudinal cross sectional area, in m?, of the tank below the considered
filling height.
Ay .y Total area of openings, in m?, in the longitudinal section in way of the web frame
below the considered filling height.

fgra : Factor to account for number of longitudinal girders and longitudinal wash
bulkheads in the tank, to be taken as:
Ngra
f 4= __gra
e 1+ ny,

Ngrq : Number of longitudinal girders, excluding longitudinal wash bulkheads, in the

tank.
bi-h : Breadth of cargo tank, in m, at considered filling height.

14



7.
7.1

Design Pressure for Tank Testing

Definition

Table 13 has been amended as follows.

Table 13 Design Testing Load Height zst

Compartment ZsT

The greater of the following:
Double bottom tanks V) ZsT = Ztop + Nair
ZST = Zbd

The greater of the following:
ZST = Ztop + hair
ZsT=Ztop + 2.4

Hopper side tanks, topside tanks, double side tanks,
fore and aft peaks used as tank

The greater of the following:
ZST = Ztop + hair
ZST = Ztop + 2.4
ZsT = Ziop + 0.1 Ppv

Tank bulkheads, deep tanks, fuel oil bunkers

Ballast hold zsT=2r+0.9

Chain locker &£=

ST = Zc

The greater of the following:
Independent tanks ZsT = Ztop + Nair
ZsT=1Zip + 0.9

Ballast ducts Testing load height S:orresponding to ballast pump
maximum pressure

where:

Zod : Z coordinate, in m, of the bulkhead deck.

Zn : Zcoordinate, in m, of the top of hatch coaming.

Zc : Zcoordinate, in m, of the top of the chain pipe.

(1) For double bottom tanks connected with hopper side tanks, topside tanks or double side tanks, zst
corresponding to "Hopper side tanks, topside tanks, double side tanks, fore and aft peaks used as

tank, cofferdams" is applicable.
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Section8 LOADING CONDITIONS

4. Bulk Carriers
4.1 Specific Design Loading Condition

Paragraph 4.1.4 has been amended as follows.

4.1.4 Cargo loading condition for BC-A

As required for BC-B, plus:

At least one cargo loaded condition with specified holds empty, with cargo density 3.0t/m?,
and the same filling ratio (cargo mass/hold cubic capacity) in all loaded cargo holds at scantling
draught with all ballast tanks empty.

The combination of specified empty holds is to be indicated with the additional service
feature {kHolds a, b, ... may be empty}.

In such cases where the design cargo density applied is different from 3.0t/m?, the maximum
density of the cargo that the ship is allowed to carry is to be indicated in the loading manual. If the
maximum density is less than 3.0t/m? then the additional service feature {kHolds a, b, ... may be
empty with maximum cargo density x.y t/m3} is to be indicated as defined in Ch 1, Sec 1, 3.2.1.

4.2 Design Load Combinations for Direct Strength Analysis
Paragraph 4.2.1 has been amended as follows.

4.2.1 Applicable general loading patterns

The following loading patterns are to be applied:

(a) Any cargo hold carrying Mrun with fuel oil tanks in way of the cargo hold, if any, being
100 % full and ballast water tanks in the double bottom in way of the cargo hold being
empty, at scantling draught.

(b) Any cargo hold carrying minimum 50 % of Mu, with all double bottom tanks and all fuel
oil tanks in way of the cargo hold being empty, at scantling draught.

(¢) Any cargo hold taken empty, with all double bottom tanks and all fuel oil tanks in way of
the cargo hold being empty, at the deepest ballast draught. Where a topside and double
bottom tank are permanently connected as a common tank, the following conditions are
to be considered:

The topside and double bottom tank empty,

The topside and double bottom tank full.

Paragraph 4.2.2 has been amended as follows.

4.2.2 Multiport conditions
The following multiport conditions are applicable to all types of bulk carriers except when
the service feature {no MP} is assigned:
(a) Any cargo hold carrying Mrun with fuel oil tanks in way of the cargo hold, if any, being
100 % full and ballast water tanks in the double bottom in way of the cargo hold being
empty, at 67 % of scantling draught.
(b) Any cargo hold taken empty with all double bottom tanks and all fuel oil tanks in way of
the cargo hold being empty, at 83 % of scantling draught.

16



(c)

(d)

Any two adjacent cargo holds carrying Mrun with the next holds being empty, with fuel
oil tanks in way of the cargo hold, if any, being 100 % full and ballast water tanks in the
double bottom in way of the cargo hold being empty, at 67 % of the scantling draught.
This requirement to the mass of the cargo and fuel oil -deublebettem tanks in way of
the cargo hold applies also to the condition where the adjacent hold is filled with ballast.
Any two adjacent cargo holds being empty with the next holds being full, with all double
bottom tanks and fuel oil tanks in way of the cargo hold being empty, at 75 % of
scantling draught.

Paragraph 4.2.3 has been amended as follows.

4.2.3 Alternate conditions
The following alternate conditions are applicable to BC-A only:

(2)
(b)

(c)

(d)

Cargo holds which are intended to be empty at scantling draught, being empty with all
double bottom tanks and fuel oil tanks in way of the cargo hold also being empty.

Cargo holds which are intended to be loaded with high density cargo, carrying Mup plus
10 % of M, in the partially filled condition with highest density according to Ch 4, Sec
6, Table 1. The fuel oil tanks in way of the cargo hold, if any, being 100 % full and
ballast water tanks in the double bottom being empty in way of the cargo hold, at
scantling draught.

Cargo holds which are intended to be loaded with high density cargo, carrying Mup plus
10 % of Mn in the full condition with lowest density according to Ch 4, Sec 6, Table 1.
The fuel oil tanks in way of the cargo hold, if any, being 100 % full and ballast water
tanks in the double bottom being empty in way of the cargo hold, at scantling draught.

If the ship is intended to operate in alternate block load condition, any two adjacent cargo
holds are to be loaded with the next holds being empty, carrying 10 % of Mu in each
hold in addition to the maximum cargo load according to that design loading condition,
with fuel oil tanks in way of the cargo hold, if any, being 100 % full and ballast water
tanks in the double bottom in way of the cargo hold being empty, at scantling draught. In
operation the maximum allowable mass is to be limited to the maximum cargo load
according to the design loading conditions.

Paragraph 4.2.4 has been amended as follows.

4.2.4 Heavy ballast condition
The following condition applies to ballast holds only:

Cargo holds which are designed as ballast water holds, being 100 % full of ballast
water including hatchways, with all double bottom tanks and fuel oil tanks in way of the
cargo hold being 100 % full, at any heavy ballast draught. For ballast holds adjacent to
topside wing, hopper and double bottom tanks, it shall be strengthwise acceptable that
the ballast holds are filled when the topside wing, hopper stool and double bottom tanks
are empty.

Paragraph 4.2.5 has been amended as follows.

4.2.5 Additional harbour condition for all bulk carriers
The following additional harbour conditions apply to all bulk carriers:

(a)

At reduced draught during loading and unloading in harbour, the maximum allowable
mass in a cargo hold may be increased by 15 % of the maximum mass allowed at the

17



(b)

(©)

scantling draught in seagoing condition, but is not to exceed the mass allowed at
scantling draught in the seagoing condition. The minimum required mass may be
reduced by the same amount.

Any single cargo hold holding the maximum allowable seagoing mass at 67 % of
scantling draught, in harbour condition with fuel oil tanks in way of the cargo hold, if
any, being 100 % full and ballast water tanks in the double bottom in way of the cargo
hold being empty.

Any two adjacent cargo holds carrying Mrui with the next holds being empty, with fuel
oil tanks #-h : org in way of the cargo hold, if any, being 100 % full and
ballast water tanks in the double bottom in way of the cargo hold being empty, at 67 %
of scantling draught, in harbour condition.

18



Chapter5 HULL GIRDER STRENGTH

Sectionl HULL GIRDER YIELDING STRENGTH

3. Hull Girder Shear Strength Assessment
3.4 Effective Net Thickness for Longitudinal Bulkheads between Cargo Tanks of Oil
Tankers

Paragraph 3.4.6 has been amended as follows.

3.4.6 Equivalent net thickness of corrugation

The equivalent net thickness, in mm, of the corrugation of vertical and horizontal corrugated
bulkheads, tcor-ns0, to be used for the calculation of the effective net shear area of As-nso in Table 7
and for the unit shear flow, is given as follows:

¢ _ tW—gr + tf—gr Sc
cor—n50 —
2 c+a

— 0.5¢,

where:
tw—gr: Gross corrugation web thickness, in mm.
tr_gr:  Gross corrugation flange thickness, in mm.
Sc:  Projected length of one corrugation, in mm, as defined in Ch 3, Sec 6, Fig. 21.
c:  Breadth of corrugation web, in mm, as defined in Ch 3, Sec 6, Fig. 21.
a: Breadth of corrugation flange, in mm, as defined in Ch 3, Sec 6, Fig. 21.
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Chapter6 HULL LOCAL SCANTLING
Section4  PLATING

1. Plating subjected to Lateral Pressure
1.2 Plating of Corrugated Bulkheads

Paragraph 1.2.1 has been amended as follows.

1.2.1 Cold, hot formed and built up corrugations

The net thicknesses, t in mm, of the web and flange plates of corrugated bulkheads are not to
be taken less than the greatest value calculated for all applicable design load sets, as defined in Ch 6,
Sec 2, 2.1.3, given by:

t = 0.0158b / il
- P CCBReH

where:
bp: Breadth of plane corrugation plating:
b, = &bs_., for flange plating, in mm, as defined in Ch 3, Sec 6, Fig. 21.
bp
Ccp:Permissible bending stress coefficient for corrugated bulkhead plating taken equal to:
* For acceptance criteria set AC-S for transverse corrugated bulkheads and vertically
corrugated longitudinal bulkheads.
Ccp = 0.75
* For acceptance criteria set AC-SD for transverse corrugated bulkheads and vertically
corrugated longitudinal bulkheads.
Ccp = 0.90
+ For horizontally corrugated longitudinal bulkheads, without being greater than

= eb,,_., for web plating, in mm, as defined in Ch 3, Sec 6, Fig. 21.

CCB—max-

0
Ccg = Bcp — %ca |Rhg|

eH

Bcg: Coefficient as defined in Table 2.

acg:Coefficient as defined in Table 2.

Ccp-max: Maximum permissible bending stress coefficient as defined in Table 2.
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2. Special Requirements
2.2 Bilge Plating

Paragraph 2.2.1 has been amended as follows.

2.2.1 Definition of bilge axea plating
The definition of bilge area plating is given in Ch 1, Sec 4, 3.8.1.

2.4 Sheer Strake
Paragraph 2.4.2 has been amended as follows.
2.4.2 Welded sheer strake
The net thickness of a welded sheer strake is not to be less than the offered net thickness of

the adjacent 2m=w=dth side plating, provided this adjacent side plating is located entirely within the
top wing tank or double side tank as the case may be.
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Chapter8 BUCKLING
Sectionl GENERAL

3. Definitions

3.2 Buckling Utilisation Factor
Paragraph 3.2.2 has been amended as follows.

322
For combined loads, the utilisation factor, 1,., is to be defined as the ratio of the equivalent
applied egquivalent stress and the corresponding buckling capacity, as shown in Fig. 1, and is to be
taken as:
W _ 1
T’aCt M/u VC

where:

Wact:  Equivalent Aapplied eguivalent stress, in N/mm?:,_the actual applied stress are given
in Sec 3 and Sec 4 respectively for buckling assessment by prescriptive and direct
strength analysis.

Wu :  Equivalent buckling capacity, in N/mm?, te-betaken-as: for plates and stiffeners, their
respective buckling or ultimate capacities are given in Sec 5.

Ye : Stress multiplier factor at failure.

For each typical failure mode, the corresponding capacity of the panel is calculated by
applying the actual stress combination and then increasing or decreasing the stresses proportionally
until collapse.

Fig. 1 illustrates the buckling capacity and the buckling utilisation factor of a structural
member subject to g, and o, stresses.
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Section2  SLENDERNESS REQUIREMENTS

3. Stiffeners

3.1 Proportions of Stiffeners
Paragraph 3.1.3 has been amended as follows.

3.1.3 Bending stiffness of stiffeners

The net moment of inertia, in cm*, of the stiffener with the effective width of attached plate,
Seff, about the neutral axis parallel to the attached plating is not to be less than the minimum value
given by:

Rey
I, > C£2A

eI 235
where:
Aetf : Net sectional area of stiffener including effective attached plate, Sefr, in cm>.
ReH : Specified minimum yield stress of the material of the attached plate, in N/mm?.
c : Slenderness coefficient taken as:
C =143 for longitudinal stiffeners including sniped stiffeners.
C=0.72 for other stiffeners.
5. Brackets
5.1 Tripping Brackets

Paragraph 5.1.1 has been amended as follows.

5.1.1 Unsupported flange length
The unsupported length of the flange of the primary supporting member, in m, i.e. the distance
between tripping brackets, is not to be greater than:

Af_
S, = be\/< [o150 ) (235), but need not be less than Sp-min.

Af_n50+Aw—3n50 Rey
where:
br Flange breadth of primary supporting members, in mm.
Cc : Slenderness coefficient taken as:
C =0.022 for symmetrical flanges.
C = 0.033 for asymmetrical flanges.
Arnso  : Net cross sectional area of flange, in cm?,
Awnso : Net cross sectional area of the web plate, in cm?.
ReH : Specified minimum yield stress of the PSM material, in N/mm?.

So-min -~ :  Minimum unsupported ﬂange length taken as:
Sp—min = 3.0mfor the-ea ston—en tank/hold boundaries or ke hull
envelope 1nclud1ng external decks.

Sp—min = 4.0mfor other areas.
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6. Other Structures

6.2 Edge Reinforcement in way of Openings
Paragraph 6.2.1 has been amended as follows.

6.2.1 Depth of edge stiffener

When fitted as shown in Fig. 2, the depth of web, hw in mm, of edge stiffeners in way of
openings is not to be less than:

R . .
h, = C? /% or 50 mm, whichever is greater.

C: Slenderness coefficient taken as:

C =50
Ren : Specified minimum yield stress of the edge stiffener material, in N/mm?,
£ . Length of edge stiffener in way of opening, in m, as defined in Fig. 2.

Fig.2  Typical Edge Reinforcements
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Section3  PRESCRIPTIVE BUCKLING REQUIREMENTS

1. General

1.1 Scope
Paragraph 1.1.1 has been amended as follows.

1.1.1

This section applies to plate panels including curved plate panels and stiffeners subject to
hull girder compression and shear stresses. In addition the following structural members subject to
compressive stresses are to be checked:

Corrugation of longitudinal corrugated bulkhead.
Strut.

Pillar.

Cross tie.

3. Buckling Criteria
Title of paragraph 3.4 has been amended as follows.
34 Vertically Corrugated Fransverse-and Longitudinal Bulkheads

Paragraph 3.4.1 has been amended as follows.

34.1
The shear buckling strength of vertically corrugated &answerse-and longitudinal bulkheads is
to satisfy the following criterion:
Nshear < Nau
where:
Nshear: Maximum shear corrugated bulkhead utilisation factor.
Thhd

Nshear =
c

Thhd: Hull girder Sshear stress, in N/mm?, in the longitudinal bulkhead takes as defined
in2.1.2

T, Shear critical stress, in N/mm?, as defined in Ch 8, Sec 5, 2.2.3.
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Section4  BUCKLING REQUIREMENTS FOR DIRECT STRENGTH ANALYSIS

2. Stiffened and Unstiffened Panels
2.2 Stiffened Panels

Fig.4 has been amended as follows.

Fig. 4  Cross Tie
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3. Corrugated Bulkhead

3.2 Reference stress

Paragraph 3.2.4 has been amended as follows.

324
Where more than one plate thicknesses are used for flange or web panel, maximum stress is to
be obtained for each thickness range and to be checked with the buckling criteria for each thickness.
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Section5 BUCKLING CAPACITY

2. Buckling Capacity of Plates and Stiffeners
2.1 Overall Stiffened Panel Capacity

Paragraph 2.1.2 has been amended as follows.

2.1.2

The stress multiplier factor ysgpj; for the stiffened panel subjected to biaxial loads is taken
as:

_ m? [DyLpy +2(Dyp + D3g)n®Lipy Ly, + n*DyyLip, ]

Yere T I, LNy + 1L, Koranly

where:

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

taken as

N, = ax,av(Ap + As)/s

For stiffened panels fitted with U-type stiffeners, stiffener spacing s is taken as:
s=b; + b,

where b1 and b2 are as defined in Pt 2, Ch 1, Sec 5, Fig. 1.

Ny: Load per unit length applied on the edge along y axis of the stiffened panel, in N/mm,
taken as
N, = cayt,

Lsi: Stiffener span, in mm, equal to spacing between primary supporting members, i.e. Lg; =
£. For vertically stiffened side shell of single side skin bulk carriers, Lg; = 0.8%.

Le2: Width of the stiffened panel, in mm, taken as 6 times of the stiffener spacing, i.e. 6S.

n: Number of half waves along the direction perpendicular to the stiffener axis. The factor
YGespi 15 to be minimized with respect to the wave parameter n, i.e. to be taken as the
smallest value larger than zero.

Kitran: Coefficient taken as 0.9.

c: Factor taking into account the stresses in the attached plating acting perpendicular to the
stiffener axis:
c=05(10+¥Yfor0< ¥<1
Cc = m for? <0

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

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

Oxav = Ox — UQUyAS/(Ap +As) > 0for g, >0 and o, >0
Oxav = 0x for 0, <0 ando, <0

D11, D45, Dy5, D33 Bending stiffness coefficients, in Nmm, of the stiffened panel, defined in
general as:
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B Elzr10* )
s
Do = Etyv
12712(1 —v?)
_ Et;
12(1 —v?)
Et3
D33 = —
12(1 +v) J
For stiffened panels fitted with U-type stiffeners, D12 and D22 are defined as:

3 2 3
12+48><Min<10b—1>><Min 10<t—w>
" h,, (b + by) ’ ty
Dy, = vDy;

Dy, = tp
227 12(1 —v2)
h,,: Breadth of U-type stiffener web as defined in Pt 2, Ch 1, Sec 5, Fig. 1.
Iosp: Moment of inertia, in cm*, of the stiffener including effective width of attached
plating, the same as | defined in 2.3.4.

11

DZZ

Paragraph 2.1.3 has been amended as follows.

2.13
The stress multiplier factor ysgp, for the stiffened panel subjected to pure shear load is
taken as:

_ DD, (D12 + D33)? (D12 + D33)?
)/GEB,T - —2 8125 + 564‘ D D - 06 D D fOI‘ D11D22
(L1/2)" Ny 1122 1122

= (D12 + D33)2

2D;1(Dy, + D D;,D
)/GEB'-L— — \/ 11( 122 33) 8.3 + 1.525 11422 :
(LBI/Z) ny (D12 + D33)
DleZZZ 2
- 0.4’93m for D11D22 < (Dlz + D33)
where:
N, = T#t,
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Table 4 has been amended as follows.

Table 4 Buckling and Reduction Factor for Curved Plate Panel with R/t,, < 2500

Case

Aspect ratio

Buckling factor K

Reduction factor C

R
<05 [—

o

For general application:
Cor =1 for 1 <0.25
Cax = 1.233 - 09331
for 0.25<1<1

Cax = 03/35 for 1<A< 15
Cax = 02/, for 1> 1.5

For curved single fields, e.g. bilge
strake plating, which are bounded by
plane panels as shown in Ch 6, Sec
4, Fig.1:

0.65

Cax _A_ZS 1.0

K =

d Rt 0.175
38

0.35
Rt, d

d2 RZ\?
K= 0'3ﬁ+ 2.25 (—)

dt,

For general application:
Cig=1for A<04

Ceg = 1.274 — 0.6864

for 04 <A<1.2

Ceq =°T§5 for 4> 1.2

For curved single fields, e.g. bilge
strake plating, which are bounded by
plane panels as shown in Ch 6, Sec
4, Fig.1:

0.8
<1.0

Cax=l—2_

(omitted)
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Paragraph 2.2.7 has been amended as follows.

2.2.7 Applied normal and shear stresses to plate panels
The normal stresses, o, and o, 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 of the overall stiffened panel capacity and the plate panel
capacity, the axial or transverse compressive stresses calculated according to Ch 8, Sec 3,
2.2.1, at load calculation points of the considered stiffener or the considered elementary
plate panel, as defined in Ch 3, Sec 7, 3 and Ch 3, Sec 7, 2, respectively. However, in
case of transverse stiffening arrangement, the transverse compressive stress used for the
assessment of the overall stiffened panel capacity is to be taken as the compressive stress
calculated at load calculation points of the stiffener attached plating, as defined in Ch 3,

Sec 7, 2.
For grillage analysis where the stresses are obtained based on beam theory, the stresses
taken as:

Oyxp + VO'yb
Ox ="71_,2

1-v
o = O-yb + VOyxp
y 1 —v2

where:

Oxp> Oyp:Stress, in N/mm?, from grillage beam analysis respectively along X or y axis of
the attached plate efgirders attached to the PSM web.
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.
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, T = 0 in the attached plate efgirders attached to the PSM
web.
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Chapter 10 OTHER STRUCTURES
Section 1 FORE PART

3. Structure subjected to Impact Loads

3.3 Bow Impact
Paragraph 3.3.6 has been amended as follows.

3.3.6 Primary supporting members
(Omitted)
(g) The net web thickness of each primary supporting member, tw, in mm including
decks/bulkheads #=was=ef directly welded to the side shell is not to be less than:

_ Pppbg
 singy o,
Where:
@w : Angle, in deg, between the primary supporting member web and the shell plate,
see Fig. 5.
o, . Critical buckling stress in compression of the web of the primary supporting
member or deck/bulkhead panel in way of the applied load given by Ch 8, Sec 5,
2.2.3, in N/mm?. In the calculation, both o, and ay given in Ch 8, Sec 5,
2.2.3 are to be considered and UP-B is to be applied.

w
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Section3  AFT PART

3. Stern Frames
3.1 General

Paragraph 3.1.2 has been amended as follows.

3.1.2

Cast steel and fabricated stern frames are to be strengthened by adequately spaced horizontal
plates with gross thickness not less than 80 % of required thickness for stern frames, ti, as defined
in Table 1 or Table 2. Abrupt changes of section are to be avoided in castings; all sections are to
have adequate tapering radius.

3.2 Propeller Posts
Paragraph 3.2.2 has been deleted, and Paragraph 3.2.3 has been renumbered to Paragraph 3.2.2.

322 DELETHD
——DELETED
323322 Propeller shaft bossing

In single screw ships, the thickness of the propeller shaft bossing, included in the propeller
post, is not to be less than 60 % of the dimension b required in 3.2.1 for bar propeller posts with a
rectangular section.
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Chapter 12 CONSTRUCTION
Section3  DESIGN OF WELD JOINTS

2. Tee or Cross Joint
2.4 Partial or Full Penetration Welds

Paragraph 2.4.6 has been amended as follows.

2.4.6 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 Fig. 3):

(a) Connection of hopper sloping plate to longitudinal bulkhead (inner hull) or horizontal
girder in double side space.

(b) End connection of longitudinal/transverse bulkhead primary supporting member
including buttress structure to the double bottom and both end connections of backing
bracket, where it is fitted.

(¢) Corrugated bulkhead lower stool supporting floors to inner bottom.

(d) Corrugated bulkhead gusset and shedder plates.

(e) Lower 15 % of the length of built-up corrugation of vertical corrugated bulkheads

(f) Structural elements in double bottom below bulkhead primary supporting members and
stool plates, except in way of 2.4.5(i).

(g) Lower hopper plate to inner bottom.

(h) Horizontal stringers on bulkheads in way of their bracket toe and the heel.
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25 Weld Size Criteria

Table 2 has been amended as follows.

Table 2 Weld Factors for Different Structural Members

Connection
Hull area fweld
of To
(Omitted)
Side shell plating within 0.6Lcsr midship PPW®
tas-built > 13
Strength Elsewhere 0.48
deck
tas-built < 13 Side shell plating 0.48
Deck Side shell plating 0.38
Other deck
Stiffeners 0.20
Longitudinal hatch coaming at corners
Hatch coamings Deck plating of hatchways on a length of 15 % of the | FPW ¢ (1)
hatch coaming height
(Omitted)
Centre girder Keel and inner bottom 0.48
Floor Centre girder and engine foundation girder 0.48
Machinery
Top plate as ary-hy ety f mai i
Space Engine foundation girders o pate . . mavln engine bed and PPW®
inner bottom plate, where applicable
Floors and girders Inner bottom and shell plate 0.38
External bu?khead (ﬁrst and Deck, external bulkhead 0.48
Superstructure second tier erections)
and deckhouse
External bulkheads and
internal bulkheads Elsewhere 020
(1) fweld =0.43 for hatch coaming other than in cargo holds.
(2) Continuous welding.
(3) PPW: Partial penetration welding in accordance with 2.4.2. When one side partial penetration weld is adopted, fweld =
0.48 is to be used for the fillet.
(4) FPW: Full penetration welding in accordance with 2.4.2.
(5) Bulkheads of superstructure and deckhouse are to be considered in the row corresponding to ”Superstructure and deck
house”.
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Table 3 has been amended as follows.

Table 3 Weld Factors for Miscellaneous Fittings and Equipment

Item Connection to fweld
YeTIERT oRTagIomy 0.480)
Primary supporting members At ends (10% of span) of PSM
Hatch cover Elsewhere 0.24
Stiffencrs At ends efstffeners 0.38@
Elsewhere 6240.20
Mast, derrick post, crane pedestal, etc. Deck / Underdeck reinforced structure 0.43
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
Scupper and discharge Deck 0.55
Bulwark stay Deck 0.24
Bulwark plating Deck 0.43
Guard rail, stanchion Deck 043
Cleats and fittings Hatch coaming and hatch cover 0.24®

(1) For bulk carrier hatch covers fweld = 0.38 forswatertichtjeints—

(2) For bulk carrier hatch covers fwela = 0.24 at ends of stiffeners
(3) Minimum weld factor. Where tasbuit >11.5 mm ligg need not exceed 0.62tasbuitt. Penetration welding may be required
depending on design.
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Chapter 13 SHIP IN OPERATION - RENEWAL CRITERIA

Section2  ACCEPTANCE CRITERIA

1. General
1.2 Definition

Paragraph 1.2.1 has been amended as follows.

1.2.1  Deck zone
The deck zone includes all the following items contributing to the hull girder strength:
For bulk carriers: elements above or crossed by the 0.9D level line above the baseline
such as:

Strength deck plating.

Deck stringer.

Sheer strake.

Side shell plating.

Inner hull and other longitudinal bulkhead plating, if any.

Topside tank sloped plating, including horizontal and vertical strakes.

Longitudinal stiffeners, girders and stringers connected to the above mentioned
plating.

For oil tankers: elements above or crossed by the 0.9D level line above the baseline such

as:

Strength deck plating.

Deck stringer.

Sheer strake.

Inner hull and other plane longitudinal bulkheads upper most strake.
Topside tank sloped plating, including horizontal and vertical strakes.

Longitudinal upper stool.

Longitudinal stiffeners, girders and stringers connected to the above mentioned
plating.

Paragraph 1.2.2 has been amended as follows.

1.2.2  Bottom zone
The bottom zone includes the following items contributing to the hull girder strength:
For bulk carriers: elements up to the upper level of the hopper sloping plating or up to
and including the inner bottom plating if there is no hopper tank:

Keel plate.

Bottom plating.

Bilge plating.

Bottom girders.

Inner bottom plating.

Hopper tank sloping plating, and horizontal plating, if any.

36



Plane longitudinal bulkheads lower strake.

Longitudinal stiffeners connected to the above mentioned plating.

For oil tankers:

.

.

Keel plate.

Bottom plating.

Bilge plating.

Plane Longitudinal bulkheads lower strake.
Bottom girders.

Inner bottom plating.

Hopper tank sloping plating, and horizontal plating, if any.

Side shell plating.

Longitudinal lower stool.

Longitudinal stiffeners connected to the above mentioned plating.
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Part 2 SHIP TYPES

Chapterl BULK CARRIERS
Section3  HULL LOCAL SCANTLING

Symbols has been amended as follows.

Symbols

(Omitted)
scw : Plate width, in mm, taken as the width of the corrugation flange abs_, or the web

6b,,_.4, Whichever is greater, see Pt 1, Ch 3, Sec 6, Fig. 21.
Sc Scg : Half pitch, in mm, of the corrugation flange as defined in Pt 1, Ch 3, Sec 6, Fig. 21.

3. Transverse Vertically Corrugated Watertight Bulkheads Separating Cargo Holds in
Flooded Condition
3.2 Bending, Shear and Buckling Check

Paragraph 3.2.1 has been amended as follows.

3.2.1 Bending capacity and shear capacity
The bending capacity and the shear capacity of the corrugations of transverse watertight
corrugated bulkheads separating cargo holds are to comply with the following formulae:

M
O.SWLE + WM 2 —103

0.95R.y
ReH
<
=72
where:
M : Bending moment in a corrugation, in KNm, taken as:
Frtc

8
Fr: Resultant force, in kN, given in Pt 1, Ch 4, Sec 6, 3.1.7.

? :Span of the corrugations, in m, as given in Pt 1, Ch 3, Sec 6, 10.4.5.
WiE: Net section modulus, in cm?, of one half pitch corrugation, to be calculated at the
lower end of the corrugations according to 3.3, not to be taken greater than:

Q hg103 — 0.5h% s; Py
Ren
We : Net section modulus, in cm?®, of one half pitch corrugation, to be calculated in way of

the upper end of shedder or gusset plates, as applicable, according to 3.3.
Q : Shear force, in kN, at the lower end of a corrugation, to be taken as:

Q = 0.8F

Wigm = We +
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he:

Pr:

Height, in m, of shedders or gusset plates, as applicable as shown in Fig. 4 to Fig. 6.
Resultant pressure, in KN/m?, to be calculated in way of the middle of the shedders or
gusset plates, as applicable, according to Pt 1, Ch 4, Sec 6, 3.1.7.

: Net section modulus, in ¢cm?, of one half pitch corrugation, to be calculated at the
mid-span of corrugations according to 3.3 without being taken greater than 1.15 WLe.
Shear stress, in N/mm?, in the corrugation to be taken as:

Q

Ashr

7=10

Ashr : Net shear area, in cm?, of one half pitch corrugation. The calculated net shear area

is to consider possible reduced shear efficiency due to non-straight angles between the
corrugation webs and flanges. In general, the reduced shear area may be obtained by
multiplying the web sectional area by sin ¢ ¢.

¢ ¢ :  Angle between the web and the flange, see Pt 1, Ch 3, Sec 6, Fig. 21.

The net section modulus of the corrugations in the upper part of the bulkhead, as defined in
Fig. 3, is not to be taken less than 75% of that of the middle part complying with this requirement
and Pt 1, Ch 6, Sec 4, 1.2, corrected for different minimum yield stresses.

Paragraph 3.2.2 has been amended as follows.

3.2.2 Shear buckling check of the bulkhead corrugation webs
The shear stress 7, calculated according to 3.2.1, is to comply with the following formula:
T<T¢

where:

Tc

: Critical shear buckling stress, in N/mm?, to be taken as:
R
= < e
Tc = 1 for W
ReH

—eH _ Ren Rey
e="g(1 mrb-) for 7y >33

7 : Buler shear buckling stress, in N/mm?, to be taken as:
2
= 0.9k, E |-
Tz = 0.9k, eby oy
ki: Coefficient, to be taken equal to 6.34.
tw: Net thickness, in mm, of the corrugation webs.
6b,,_g :Width, in mm, of the corrugation webs as shown in Pt 1, Ch 3, Sec 6, Fig. 21.
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Title of paragraph 3.3 has been amended as follows.
3.3 Net Section Modulus attheewerEnd of the Corrugations

Paragraph 3.3.1 has been amended as follows.

3.3.1 Effective flange width
The net section modulus at=thetewer—end of the corrugations is to be calculated with the
compression flange having an effective flange width bett not larger than the following formula:

berr = Cg @tbp—cq

where:
Ce: Coefficient to be taken equal to:
225 1.25

Cr = 1.0 for p <1.25
B : Coefficient to be taken equal to:

B _ &bf_Cg ReH
Tty E

abg_., : Width, in mm, of the corrugation flange as shown in Pt 1, Ch 3, Sec 6, Fig. 21.
ti:Net flange thickness, in mm.

Paragraph 3.3.3 has been amended as follows.

3.3.3 Effective shedder plates

Provided that effective shedder plates are fitted as shown in Fig. 4, when calculating the
section modulus at the lower end of the corrugations (Sections ‘1’ in Fig. 4), the net area, in cm?, of
flange plates may be increased by IsH to be taken as:

Isy = 2.5-1073 abs_.4.[tr tsy without being taken greater than 2.5 @by_.,t1073

where:
abs_.g : Width, in mm, of the corrugation flange as shown in Pt 1, Ch 3, Sec 6, Fig. 21.

tsh : Net shedder plate thickness, in mm.
tr : Net flange thickness, in mm.
Effective shedder plates are those which:

are not knuckled,
are welded to the corrugations and the lower stool top plate according to Pt 1, Ch 12,
are fitted with a minimum slope of 45 degrees, their lower edge being in line with the
lower stool side plating,
have net thickness not less than 75% of the net required for the corrugation flanges,
have material properties not less than those required for the flanges.
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4. Allowable Hold Loading for BC-A & BC-B Ships in Flooded Conditions

4.1 Ev

aluation of Double Bottom Capacity and Allowable Hold Loading

Paragraph 4.1.4 has been amended as follows.

4.1.4 Allowable hold loading
The allowable hold loading, in t, is to be taken as:

w % !
=PV y
where:
pc : Density of the dry bulk cargo, in t/m, as defined Pt 1, Ch 4, Sec 6, 2.3.3.
V:  Volume, in m*, occupied by the cargo up to the level hg.
F: Coefficient to be taken as:
F =11 in general
F = 1.05 for steel mill products.
he: Level of cargo, in m, to be taken as:
B P
" peg
P:  Pressure, in KN/m?, to be taken as:
* For dry bulk cargoes, the lesser of:
p Z+pg(zp —0.1D; — hp)
1+£2 (perm — 1)
Pc
P =7+ pg(zr —0.1D; — hp perm)
* For steel mill products:
Z+pg(zp —0.1D; — hp)
P =
_P
Pst
pst : Density of steel, in t/m?, to be taken as 7.85.
Di: Distance, in m, from the baseline to the freeboard deck at side amidships.
he:  Inner bottom flooded height, in m, measured vertically with the ship in the upright
position, from the inner bottom to the flooded level zr.
zr: Flooded level, in m, as defined in Pt 1, Ch 4, Sec 6, 343-3.2.3.
perm :Permeability of cargo, which need not be taken greater than 0.3.
Z: Pressure, in KN/m?, to be taken as the lesser of:
Cu
AppH
Cg
App
CH: Shear capacity of the double bottom, in kN, to be calculated according to 4.1.1,
considering, for each floor, the lesser of the shear strengths Sri and S, as defined in
4.1.2 and, for each girder, the lesser of the shear strengths Sq1 and Sg as defined in
4.1.3.
Aps.H :Area, in m?, taken as:

n
ADB,H = E S; BDB,i
i=1
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Ce: Shear capacity of the double bottom, in kN, to be calculated according to 4.1.1,
considering, for each floor, the shear strength Sri as defined in 4.1.2 and, for each
girder, the lesser of the shear strengths Sgi and Sg2 as defined in 4.1.3.

Apg g : Area, in m?, taken as:

n
ADB,E = Z S;(Bpg — 5)
i=1

n:  Number of floors between stools or transverse bulkheads, if no stool is fitted.
Si:  Space of i-th floor, in m.
Bos,i: Length, in m, to be taken equal to:

Bpg,i = Bpg — s for floors for which S¢; < Sg,

Bpg,i = Bpp,n for floors for which S¢; = Sp,

Bos: Breadth, in m, of double bottom between the hopper tanks as shown in Fig. 8.

Boe,n : Distance, in m, between the two openings considered as shown in Fig. 8.

S :Spacing, in m, of inner bottom longitudinal ordinary stiffeners adjacent to the hopper
tanks.
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Section4  HULL LOCAL SCANTLINGS FOR BULK CARRIERS Lcsr<150M

Symbols has been amended as follows.

Symbols

(Omitted)

¢ . Majer—diameter Depth of the openings in parallel to web depth of primary support
members, in M.

(Omitted)

3. Transverse Corrugated Bulkheads of Ballast Holds

3.2 Net Section Modulus

Paragraph 3.2.1 has been amended as follows.

3.2.1
The net section modulus Z, in ¢cm?, of corrugated bulkhead of ballast holds, subjected to
lateral pressure are not to be less than the values obtained from the following formula:
Psgs ,t?
z K f bdg Cs RY
where:
K : Coefficient given in Table 1 and Table 2, according to the type of end connection.
When du < 2.5 do, both section modulus per half pitch of corrugated bulkhead and
section modulus of lower stool at inner bottom are to be calculated.
P : Design pressure for the design load set as defined in Pt 1, Ch 6, Sec 2, Table 1 and
calculated at the load calculation point defined in Pt 1, Ch 3, Sec 7, 3.2, in KN/m?.
Sc Scg :  Half pitch length, in mm, of the corrugation, as defined in Pt 1, Ch 3, Sec 6, Fig.
21.
£ : Length, in m, between the supports, as indicated in Fig. 1.
Cs: Coefficient defined in Pt 1, Ch 6, Sec 5, 1.1.2.
fbdg : Coefficient defined in Pt 1, Ch 6, Sec 5, 1.1.2.
The effective width of the corrugation flange in compression is to be considered according to
Ch 1, Sec 3, 3.3.1 when the net section modulus of corrugated bulkhead is calculated.
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4. Primary Supporting Members

4.2 Design Load Sets
4.2.2 Loading conditions

Table 3 has been amended as follows.

Table 3 Design Load Sets for Primary Su

porting Members in Cargo Hold Region

Item Design load set Load component Draught Design load Loading condition
Bulk cargo hold WB-4 Pin — Pex ® TeaL-+ & S+D Heavy ballast condition
assigned as ballast hold WB-6 Pin - S Harbour/test condition
BC-11 Pin— Pex Tsc S+D Cargo loading condition

Bulk cargo hold

BC-12 Pin— Pex - S Harbour condition

Compartments not FD-1® Pin Tsc S+D Flooded condition

carrying liquids FD-2 @ Pin s Flooded condition

(1) Pexis to be considered for external shell only.

2

N4 d

FD-1 and FD-2 are not applicable to external shell.
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Section5 CARGO HATCH COVERS

2. Arrangements

Paragraph 2.1 has been deleted, and Paragraph 2.2 has been renumbered to Paragraph 2.1.

21——{(Deleted)
221 Hatch Covers
221.1

The stiffeners and primary supporting members of the hatch covers are to be continuous over
the breadth and length of the hatch covers, as far as practical. When this is impractical, sniped end
connections are not to be used and appropriate arrangements are to be adopted to ensure sufficient
load carrying capacity.

221.2

The spacing of primary supporting members parallel to the direction of stiffeners is not to be
greater than 1/3 of the span of primary supporting members.
2213

The breadth of the primary supporting member face plate is not to be less than 40 % of their
depth for laterally unsupported spans greater than 3 m. Tripping brackets attached to the face plate
may be considered as a lateral support for primary supporting members.

The face plate outstand is not to exceed 15 times the gross face plate thickness.

2214

Efficient retaining arrangements are to be provided to prevent translation of the hatch cover
under the action of the longitudinal and transverse forces exerted by cargoes on the cover, if any.
These retaining arrangements are to be located in way of the hatch coaming side brackets.

2215
The width of each bearing surface for hatch covers is to be at least 65 mm.

Paragraph 2.3 has been renumbered to Paragraph 2.2, and Paragraph 2.2 has been amended as
follows.

232 Hatch Coamings
232.1
Coamings, stiffeners and brackets are to be capable of withstanding the local forces in way
of the clamping devices and handling facilities necessary for securing and moving the hatch
covers as well as those due to cargo stowed on the latter.
2322
Special attention is to be paid to the strength of the fore transverse coaming of the forward
hatch and to the scantlings of the closing devices of the hatch cover on this coaming.
2323
Longitudinal coamings are to be vertically extended at least to the lower edge of deck beams,
or hatch side girders below deck are to be fitted in line with longitudinal coamings. Extended
coaming plates are to be flanged or fitted with face bars or half-round bars at the level of lower edge
of the deck beams. Fig. 1 gives an example.
Where they are not part of continuous deck girders, the lower edge of longitudinal
coamings including below deck structures as an extension measure above are to extend
for at least two frame spaces beyond the end of the hatch openings.
Where lengitadina : they are part of continuous deck girders, their scantlings
are to be as requlred inPt1, Ch6, Sec6andPt1, Ch8, Sec3.
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Fig.1 has been added as follows.

Fig. 1 Example of extension to lower edge of deck beams of longitudinal coaming by fitting a
hatch sjde girlder

Hatch coaming

((m

@ Q " Hatch side girder

/

Deck beam

2324

A web frame or a similar structure is to be provided below the deck in line with the
transverse coaming. Transverse coamings are to extend below the deck and to be connected with
the web frames.

5. Strength Check
51 General

Paragraph 5.1.1 has been amended as follows.

5.1.1 Application

The strength check is applicable to rectangular hatch covers subjected to lateral pressure
and/or concentrated loads, designed with primary supporting members arranged in one direction or
as a grillage of longitudinal and transverse primary supporting members.

It is also applicable for hatch covers fitted with U-type stiffeners as shown in Fig. £2. The
stresses in all structural members are to be determined by a finite element analysis with the
modelling requirements as described in 5.6.1.

It is to be checked that stresses of all structural members comply with the yield strength
assessment requirement in 5.6.2 and the buckling strength assessment as described in 5.2.3, 5.3.4,
5.4.6,5.6.3 and 5.6.4.

Fig.1 has been renumbered Fig.2.

Fig. £2 Example of Hatch Cover Fitted with U-Type Stiffener
(Omitted)

5.3 Stiffeners
Paragraph 5.3.3 has been amended as follows.

5.3.3 Net section modulus and net shear sectional area
The net section modulus Z, in cm’, and the net shear sectional area Ashr, in cm?, of a stiffener
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subject to lateral pressure are to be taken not less than given by the following formulae:
_ (FsPs + FyPy) s - £3

193
fbc 0,
= 5(FsPs + Fy, Py) st 10-3
Ta
where:

?: Stiffener span, in m, to be taken as the spacing, in m, of primary supporting members or
the distance between a primary supporting member and the edge support, as applicable.
When brackets are fitted at both ends of all stiffener spans, the stiffener span may be
reduced by an amount equal to 2/3 of the minimum brackets arm length, but not
greater than 10% of the gross span, for each bracket.

55 Stiffeners and Primary Supporting Members of Variable Cross Section

Paragraph 5.5.1 has been amended as follows.

5.5.1

The net section modulus Z, in cm?, of stiffeners and primary supporting members with a
variable cross section is to be taken not less than the greater of the values given by the following
formulae:

Z=/Zcs
32a—-¢y-038
Z= (1+ 7Yy + 0.4 )ZCS
where:
Zcs @ Net section modulus, in cm?, for a constant cross section, complying with the
checking criteria in 5.4.4.
a : Coefficient taken equal to:
2!
“T
Y :  Coefficient taken equal to:
Zy
T Z
¢, : Length of the variable section part, in m, as shown in Fig. 23.
?o : Span measured, in m, between end supports, as shown in Fig. 23.
Zi : Netsection modulus at end, in cm?, as shown in Fig. 23.
Zo : Netsection modulus at mid- span, in cm?®, as shown in Fig. 23.

Moreover the net moment of inertia, in cm®, of stiffeners and primary supporting members
with a variable cross section is to be taken not less than the greater of the values given by the
following formulae:

I = ICS
I-¢
I=|1+8a3|——||I
l (o.z + ﬁ)l “
where:
Ilcs : Net moment of inertia, in cm*, with a constant cross section complying with 5.4.5.
@ : Coefficient taken equal to:
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L
=1
li : Netmoment of inertia at end, in cm?, as shown in Fig. 23.
lo : Netmoment of inertia at mid-span, in cm*, as shown in Fig. 23.
The use of these formulae is limited to the determination of the strength of stiffeners and
primary supporting members in which abrupt changes in the cross section do not occur along their
length.

'z

Fig.2 has been renumbered Fig.3.

Fig. 23 Variable Cross Section Stiffener
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IJ_M_ ZO

‘ |
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5.6 Finite element model and buckling assessment

Paragraph 5.6.1 has been amended as follows.

5.6.1 Finite element model

For the strength assessments of hatch covers subjected to loading conditions as defined in 4.1,
by means of FE analysis, the hatch cover geometry shall be idealized as realistically as possible. In
no case shall the element width be larger than stiffener spacing. In way of force transfer points and
cutouts the mesh is to be refined where applicable. The ratio of element length to width shall not
exceed 3.

The element size along the height of webs of primary supporting member is not to exceed
one-third of the web height. Stiffeners, which support plates subjected to lateral pressure loads, are
to be included in the FE model idealization. Stiffeners may be modelled by using beam elements, or
shell/plate elements. Buckling stiffeners may be disregarded for the stress calculation.

Hatch covers fitted with U-type stiffeners as shown in Fig. 22 are to be assessed by means of
FE analysis. The geometry of the U-type stiffeners is to be accurately modelled using shell/plate
elements. Nodal points are to be properly placed on the intersections between the webs of a U-type
stiffener and the hatch cover plate, and between the webs and flange of the U-type stiffener.

Paragraph 5.6.3 has been amended as follows.

5.6.3 Buckling strength assessment

The plate panel of a hatch cover structure is to be modelled as stiffened panel (SP) or
unstiffened panel (UP). Assessment Method A (-A) and Method B (-B) as defined in Pt 1, Ch 8, Sec
1, 3 are to be used in accordance with Table 4, Fig. 34 and Fig. 45. For a web panel with opening,
the procedure for opening should be used for its buckling assessment.

Wherever necessary, the following corresponding buckling requirements for direct strength
analysis in Pt 1, Ch 8, Sec 4 can be referred to:
(1)  Average thickness of plate panel, in Pt 1, Ch 8, Sec 4, 2.1.2.
(2) TIrregular plate panel, in Pt 1, Ch 8, Sec 4, 2.3.
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(3) Reference stress, in Pt 1, Ch 8, Sec 4, 2.4.

(4) Lateral pressure, in Pt 1, Ch 8, Sec 4, 2.5.

(5) Buckling criteria, in Pt 1, Ch 8, Sec 4, 2.6, but using allowable buckling utilisation factors as
defined in Pt 2, Ch 1, Sec 5, Table 3.

Table 4 has been amended as follows.

Table 4 Structural members and assessment methods

Structural elements Assessment method (V) ) Normal panel definition

Hatch cover top/bottom plating structures, see Fig. 34

Length: between transverse girders

Hatch top/bott lati SP-A
aleh covet top/botiom plating Width: between longitudinal girders

Irregularly stiffened panels UP-B Plate between local stiffeners/PSM

Hatch cover webs of primary supporting members, see Fig. 45

Web of transverse/longitudinal girder

. . UP-B Plate between local stiffeners/face plate/PSM
(single skin type)
Web of transverse/longitudinal girder Sp-BO) Length: between PSM
(double skin type) Width: full web depth
Web panel with opening Procedure for opening Plate between local stiffeners/face plate/PSM
Irregularly stiffened panels UP-B Plate between local stiffeners/face plate/PSM

Note 1: SP and UP stand for stiffened and unstiffened panel respectively.
Note 2: A and B stand for Method A and Method B respectively.
Note 3: In case that the buckling carlings/brackets are irregularly arranged in the web of transverse/longitudinal girder, UP-B method may

be used.

Fig.3 and Fig.4 have been renumbered Fig.4 and Fig.5.

Fig. 34 Hatch cover top/bottom plating structures
(Omitted)

Fig. 45 Hatch cover webs of primary supporting members
(Omitted)

Paragraph 5.6.4 has been amended as follows.

5.6.4 Buckling assessment of stiffened panels with U-type stiffeners

For hatch covers fitted with U-type stiffeners, local plate buckling is to be checked for each of

the plate panels EPP bi, b2, br and hw (see Fig. £2) separately as follows:

*  The attached plate panels EPP b1 and b2 are to be assessed using SP-A model, where in
the calculation of buckling factors Kx as defined in Pt 1, Ch 8, Sec 5, Table 3, the
correction factor Flong for U-type stiffeners as defined in Pt 1, Ch 8, Sec 5, Table 2 is to
be used; and in the calculation of Ky as defined in Pt 1, Ch 8, Sec 5, Table 3, the Ftran for
U-type stiffeners as defined in Pt 1, Ch 8, Sec 5, 2.2.5 is to be used.

+  The face plate and web plate panels EPP bt and hw are to be assessed using UP-B model
with Fiong =1 and Ftran =1.
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The overall stiffened panel capacity and ultimate capacity of stiffeners of the hatch cover
fitted with U-type stiffeners are to be checked with warping stress g,, = 0, and with bending
moment of inertia including effective width of attached plating being calculated based on the
following assumptions:

The two web panels of a U-type stiffener are to be taken as perpendicular to the attached
plate with thickness equal to tw and height equal to the distance between the attached
plate and the face plate of the stiffener.

Effective width of the attached plating, befr, taken as the sum of the bert calculated for the
EPP b1 and b2 respectively according to SP-A model.

Effective width of the attached plating of a stiffener without the shear lag effect, befi,
taken as the sum of the beft1 calculated for the EPP b1 and b2 respectively.

6. Hatch Coamings

Paragraph 6.3.3 has been amended as follows.

6.3.3 Coaming stays

At the connection with deck, the net section modulus Z, in ¢cm?, and the net thickness tw, in
mm, of the coaming stays designed as beams with flange connected to the deck or sniped and
fitted with a bracket (examples shown in Fig. 56 and Fig. 67) are to be taken not less than:

Sc Pc H¢
~ 1.9R,y
Sc Pc He
ty =———
0.5hR.y
where:
Hc :  Stay height, in m.
Sc : Stay spacing, in mm.
h : Stay depth, in mm, at the connection with deck.

Fig.5 and Fig.6 have been renumbered Fig.6 and Fig.7.

Fig. 56 Coaming Stay (Example 1)
(Omitted)

Fig. 67 Coaming Stay (Example 2)
(Omitted)

For calculating of offered section modulus of coaming stays, the face plate area may be taken
into account only when it is welded with full penetration welds to the deck plating and provided
with adequate under deck structure supporting the coaming stay in the deck structure.

For other designs of coaming stays, such as those shown in Fig. #8 and Fig. 89, the stress
levels determined through a grillage analysis or finite element analysis, as the case may be, apply
and are to be checked at the highest stressed locations. The stress levels are to comply with the
following formulae:

0 < 0.95R.y

T < 0.5R.y
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Fig.7 and Fig.8 have been renumbered Fig.8 and Fig.9.

Fig. #8 Coaming Stay (Example 3)
(Omitted)

Fig. 89 Coaming Stay (Example 4)
(Omitted)
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Chapter 2 OIL TANKERS
Section2 STRUCTURAL DESIGN PRINCIPLES

1. Corrosion Protection

1.2 Internal Cathodic Protection Systems
Paragraph 1.2.2 has been amended as follows.

1.2.2

Permanent magnesium or magnesium alloy anodes in tanks saaé : :
magnesiam are not acceptable, except in tanks solely intended for water ballast that are not
adjacent to cargo tanks.

Impressed current systems are not to be used in cargo tanks due to the development of
chlorine and hydrogen that can result in an explosion.

Aluminium anodes are accepted, however, in tanks with liquid cargo with flash point below
60°C and in adjacent ballast tanks, aluminium anodes are to be located so a kinetic energy of not
more than 275 J is developed in the event of their loosening and becoming detached.
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Section4  HULLOUTFITTING

1. Supporting Structures for Components Used in Emergency Towing Arrangements

1.6 Scantling Requirements
Paragraph 1.6.3 has been amended as follows.

1.6.3 Permissible stresses
For the design load given in 1.5.2, the shear stresses and normal stresses, including bending
stresses induced in the supporting structure and welds, in way of strong-points and fairleads, are not
to be exceed the permissible values given below based on the gross thickness of the structure:
Normal stress, 1.00ReH.
Shear stress, 0.58ReH.
Allowable buckling utilization factor is to be used as given in Pt 1, Ch 8, Sec 1, Table 1, for
static and dynamic load scenario, S+D. Buckling assessment method is to be used according to Pt 1,
Ch 8, Sec4, 2.

EFFECTIVE DATE AND APPLICATION

1. The effective date of the amendments is 27 December 2022.
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