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Rule No.19 15th April 2009
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 Common Structural Rules for Bulk Carriers

Amendment 1-1

Chapter8 FATIGUE CHECK OF STRUCTURAL DETAILS

Section2  FATIGUE STRENGTH ASSESSMENT

2. Equivalent notch stress range
Paragraph 2.3 has been amended as follows.

2.3 Equivalent notch stress range

2.3.1  Equivalent notch stress range
The equivalent notch stress range, in N/mm”, for each loading condition is to be calculated with
the following formula:

Aoy, j = KrAGequiv, j
where:
ACequiv Equivalent hot spot stress range, in N/mm’, in loading condition

obtained by [2.3.2].
K;: Fatigue notch factor defined in Table 1.

Table 1 Fatigue notch factors K

With weld grinding
(not applicable for

Note:

Subject %, Without weld grinding ordinary stiffencrs and
boxing fillet welding *1!
Butt welded joint 1.25 1.10
Fillet welded joint 1.30 1157
Non welded part 1.00 -

*1 Boxing fillet welding is defined as a fillet weld around a corner of a member as an extension of the principal weld.

*2 This is applicable for deep penetration welding, or full penetration welding only.

In case where grinding is performed, full details regarding grinding standards including the extent, smoothness

particulars, final welding profiles, and grinding workmanship as well as quality acceptance criteria are to be submitted
to the Society for approval.

It is preferred that any grinding is carried out by rotary burrs, is to extend below plate surfaces in order to remove any

toe defects and ground areas are to have sufficient corrosion protection.

Such treatments are to procedure smooth concave profiles at weld toes with the depth of these depressions penetrating

into plate surfaces to at least 0.5mm below the bottom of any visible undercuts.




The depth of any grooves produced is to be kept to a minimum and, in general, kept to a maximum of lmm.
Under no circumstances is grinding depth to exceed 2mm or 7 % of plate gross thickness, whichever is smaller.
Grinding has to extend to 0.5 longitudinal spacing or 0.5 frame spacing at the each side of hot spot locations.

2.3.2  Equivalent hot spot stress range
The equivalent hot spot stress range, in N/mm?, is to be calculated for each loading condition
with the following formula:
Aaequiv, j = fmean, J AO-W, J
where:
Smean , j : Correction factor for mean stress :
+ for hatch corners fean, ;= 0.77
+ for primary members and longitudinal stiffeners connections, fyeq ,; corresponding
to the condition *” taken equal to:

4 0.25
1 —ln(IO_ ) (o
Smean, j = max30.4, | max| 0, —+ ikl
’ 2 4 Aoy ;
om,1 . Local hot spot mean stress, in N/mmz, in the condition “1”, obtained from the
following formulae:
= if 0.6Aoy | 22.5Ry:
Gm,l = —018AO-W’1
* lf 06AO‘W’1 < 25R€H
Om,1 = ReH _0'6AO-W,1 for 0. 6AUW 1> ReH Ores ~ Omean, 1
Om,1 = Omean,1 + Oy for 0'6AO-W 1 < ReH ~Ores ~ Omean, 1
on.; : Local hot spot mean stress, in N/mm’, in the condition *”, obtained from the

following formulae:

Gm,j(j;tl) = _Olng-W,j
if 024AO_W,] < ReH:

O-m, J(j=1) = _REH + 024AGW= j for

0-24AO-W, j > ReH T O ~ Omean,1 T Omean, J

Om, j(j) = Om,l ~ Omean,1 + O mean, j for

0-24AGW j = ReH O, 1~ Omean, 1+Gmean J

Omean.; * Structural hot spot mean stress, in N/mm” correspondlng to the cond1t10n v
Ores - Residual stress in N/mm?®, taken equal to :

res res,j > B )3ﬂ4}
O,es = 0.25R for stiffener end connection
;s =0 for non welded part and primary members(cruciform joint or
butt weld)

max|—R E:,miniR 12O ecq ¥ O +0.640, ,}—0' .—0.640, ,] for o >0

min[R,,, ,max{- R, , 0y + 0 o —02846, |~ o, +02440,, | for o, <0

mean, j

res,j

mean J



=

Notes:

Nk W=

(0.25R,;; for welded joint

Tres0 — 10 for non welded part

EFFECTIVE DATE AND APPLICATION (Amendment 1-1)

The effective date of the amendments is 12 September 2008.

Notwithstanding the amendments to the Rules, the current requirements may apply to
ships for which the date of contract for construction* is before the effective date.
*“contract for construction” is defined in the latest version of IACS Procedural
Requirement(PR) No.29.

IACS PR N0.29 (Rev.4)

The date of “contract for construction” of a vessel is the date on which the contract to build the vessel is signed between the

prospective owner and the shipbuilder. This date and the construction numbers (i.e. hull numbers) of all the vessels included in the

contract are to be declared to the classification society by the party applying for the assignment of class to a newbuilding.

The date of “contract for construction” of a series of vessels, including specified optional vessels for which the option is ultimately

exercised, is the date on which the contract to build the series is signed between the prospective owner and the shipbuilder.

For the purpose of this Procedural Requirement, vessels built under a single contract for construction are considered a “series of

vessels” if they are built to the same approved plans for classification purposes. However, vessels within a series may have design

alterations from the original design provided:

(1) such alterations do not affect matters related to classification, or

(2) If the alterations are subject to classification requirements, these alterations are to comply with the classification requirements in
effect on the date on which the alterations are contracted between the prospective owner and the shipbuilder or, in the absence of
the alteration contract, comply with the classification requirements in effect on the date on which the alterations are submitted to
the Society for approval.

The optional vessels will be considered part of the same series of vessels if the option is exercised not later than 1 year after the

contract to build the series was signed.

If a contract for construction is later amended to include additional vessels or additional options, the date of “contract for

construction” for such vessels is the date on which the amendment to the contract, is signed between the prospective owner and the

shipbuilder. The amendment to the contract is to be considered as a “new contract” to which 1. and 2. above apply.

If a contract for construction is amended to change the ship type, the date of “contract for construction” of this modified vessel, or

vessels, is the date on which revised contract or new contract is signed between the Owner, or Owners, and the shipbuilder.

This Procedural Requirement applies to all IACS Members and Associates.

This Procedural Requirement is effective for ships “contracted for construction” on or after 1 January 2005.

Revision 2 of this Procedural Requirement is effective for ships “contracted for construction” on or after 1 April 2006.
Revision 3 of this Procedural Requirement was approved on 5 January 2007 with immediate effect.

Revision 4 of this Procedural Requirement was adopted on 21 June 2007 with immediate effect.



Amendment 1-2

Chapter1 GENERAL PRINCIPLES
Sectionl  APPLICATION
1. General

1.1 Structural requirements

Paragraph 1.1.2 has been amended as follows.

1.1.2
This Part applies to the hull structures of single side skin and double side skin bulk carriers
with unrestricted worldwide navigation, having length £Lcsz.g of 90 m or above.
(Omitted)

Paragraph 1.1.3 has been amended as follows.

1.1.3
This Part contains the /ACS requirements for hull scantlings, arrangements, welding, structural
details, materials and equipment applicable to all types of bulk carriers having the following
characteristics:
£Lcsgp/ B>5
B/D<25
C>0.6

Section4  SYMBOLS AND DEFINITIONS
1. Primary symbols and units

1.1
Table 1 has been amended as follows.

Table 1 Primary symbols

Symbol | Meaning | Units
(Omitted)

ELcsrp | Length of ship (see [2]) | m
(Omitted)




2. Symbols

2.1 Ship’s main data
Paragraph 2.1.1 has been amended as follows.

2.1.1
£Lcsgs : Rule length, in m, defined in 3.1
(Omitted)
Cp : Total block coefficient
_ A A
7 CB =
1.025LBT 1.025L g5 BT

(Omitted)

2.3 Loads

Paragraph 2.3.1 has been amended as follows.

2.3.1
(Omitted)
C :  Wave parameter, taken equal to:
15
E=+555 (300 L) S i
L 100 )
C — IU.TJ fUl ?%i l: SJU Il
1.5
-L
c=1075—| 0" Leses for 90m < Logp_p <300m
100
C=10.75 for 300m < L gz_p <350m
(Omitted)
3. Definitions

Paragraph 3.1 has been amended as follows.

3.1 Rule length
3.1.1

The rule length £L¢sg-p 1s the distance, in m, measured 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
where there is no rudder post. £Lcsg- 1S to be not less than 96% and need not exceed 97% of the
extreme length on the summer load waterline.
3.1.2

In ships without rudder stock (e.g. ships fitted with azimuth thrusters), the rule length £Lcsr.5 is
to be taken equal to 97% of the extreme length on the summer load waterline.



3.1.3
In ships with unusual stem or stern arrangements, the rule length £Lcsg.p is considered on a
case by case basis.

Paragraph 3.3 has been amended as follows.

3.3 Ends of rule length £L sz.g and midship
3.3.1 Foreend

The fore end (FE) of the rule length £Lcsr5, see Fig. 2, is the perpendicular to the summer
load waterline at the forward side of the stem.

The aft end (4F) of the rule length £Lcsg 5, see Fig. 2, is the perpendicular to the waterline at a
distance £Lcsr-p aft of the fore end.
3.3.2  Midship

The midship is the perpendicular to the waterline at a distance 0.5£Lcsg.p aft of the fore end.
3.3.3  Midship part

The midship part of a ship is the part extending 0.4E£Lcsg.p amidships, unless otherwise
specified.

Fig. 2 has been amended as follows.

Fig.2 Ends and midship

AE Midship FE
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< =2 = 52 >
< >
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4. Reference co-ordinate system

4.1

Paragraph 4.1.1 has been amended as follows.

4.1.1
The ship’s geometry, motions, accelerations and loads are defined with respect to the following
right-hand co-ordinate system (see Fig. 4):
+  Origin: at the intersection among the longitudinal plane of symmetry of ship, the aft end
of £Lcsr-5 and the baseline
X axis: longitudinal axis, positive forwards
Y axis: transverse axis, positive towards portside
Z axis: vertical axis, positive upwards.



Chapter2 GENERAL ARRANGEMENT DESIGN

Section1l  SUBDIVISION ARRANGEMENT

1. Number and arrangement of transverse watertight bulkheads

Table 1 has been amended as follows.

Table 1 Number of bulkheads

Length (m) Number of bulkheads Numbers of bulkheads
for ships with aft for other ships
machinery"
99-<L <105 4 5
90 < Logp_p <105
105 <L <129 5 6
105< Legg_p <120
20145 6 7
120 < Logp_p <145
s <L <165 7 8
145< Logp_p <165
+65<L <199 8 9
165 < Legp_p <190
£=190 To be defined on a case by case basis
Lesg 5 2190

(1) After peak bulkhead and aft machinery bulkhead are the same.

Section2 COMPARTMENT ARRANGEMENT
5. Minimum bow height

5.1 General
Paragraph 5.1.1 has been amended as follows.

5.1.1

Ref. ILLC, as amended (Resolution MSC.143(77) Reg. 39(1))

The bow height F}, defined as the vertical distance at the forward perpendicular between the
waterline corresponding to the assigned summer freeboard and the designed trim and the top of the
exposed deck at side, is to be not less than:

Fy = (6075(L.1/100) — 1875(L;;/100)* + 200(L;;/100))(2.08 + 0.609Cs — 1.603C,y —
0.0129(£L1/Th))
(Omitted)



Paragraph 5.1.2 has been amended as follows.

5.1.2

Ref. ILLC, as amended (Resolution MSC.143(77) Reg. 39.(2))

Where the bow height required in paragraph 5.1.1 is obtained by sheer, the sheer is to extend
for at least 15% of the length of the ship measured from the forward perpendicular. Where it is
obtained by fitting a superstructure, such superstructure is to extend from the stem to a point at least
0.07£Ly, abaft the forward perpendicular, and is to be enclosed as defined Ch 9, Sec 4.

Paragraphs 5.1.4 and 5.1.5 have been amended as follows.

5.14

Ref. ILLC, as amended (Resolution MSC.143(77) Reg. 39(4, a))

The sheer of the forecastle deck may be taken into account, even if the length of the forecastle
is less than 0.15&L,,, but greater than 0.07£L., provided that the forecastle height is not less than
one half of standard height of superstructure between 0.07&£L,;, and the forward perpendicular.

5.1.5

Ref. ILLC, as amended (Resolution MSC.143(77) Reg. 39(4, b))

Where the forecastle height is less than one half of the standard height of superstructure, the
credited bow height may be determined as follows:

a)  Where the freeboard deck has sheer extending from abaft 0.15£L;,, by a parabolic curve
having its origin at 0.15£L;; abaft the forward perpendicular at a height equal to the
midship depth of the ship, extended through the point of intersection of forecastle
bulkhead and deck, and up to a point at the forward perpendicular not higher than the
level of the forecastle deck (as illustrated in Fig. 1). However, if the value of the height
denoted h; in Fig. 1 is smaller than the value of the height denoted /4, then /4, may be
replaced by 4, in the available bow height, where:

2 2
e beo.lsL\ 2 - Zb[O'ISLLLJ z
L% ) b
Zp: As defined in Fig. 1
Z,: As defined in Fig. 1
hy: Half standard height of superstructure
b)  Where the freeboard deck has sheer extending for less than 0.15£L;, or has no sheer, by
a line from the forecastle deck at side at 0.07£L,, extended parallel to the base line to the
forward perpendicular (as illustrated in Fig. 2).




Fig.1 and Fig.2 have been amended as follows.

Fig. 1 Credited bow height where the freeboard deck has sheer extending from abaft
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2.

2.3

Chapter3 STRUCTURAL DESIGN PRINCIPLES

Section 1 MATERIAL

Hull structural steel

Grades of steel

Table 4 has been amended as follows.

Table 4 Application of material classes and grades

Material class
Structural member category Within Outside
0.4£Lcsp 5 0.4£Lcsp p
amidship amidship
(Omitted)
SPECIAL
Omitted
(Omitted) n
I (I outside
. . . (5) 0~6£LCSR-B
Longitudinal hatch coamings of length greater than 0.15£L csz.5 ami dslﬁs)
Web of lower bracket of side frame of single side bulk carriers having additional
service feature BC-4 or BC-B"®
End brackets and deck house transition of longitudinal cargo hatch coamings'®

(M
@
©)
“4)
®)
(6)

0

Notes:

Not to be less than grade £/EH within 0.4£L csg 5 amidships in ships with length exceeding 250 m.

Not to be less than class III within 0.6&Lcsg5 amidships and class II within the remaining length of the cargo region.
May be of class II in ships with a double bottom over the full breadth and with length less than 150 m.

Not to be less than grade D/DH within 0.4£L csp 5 amidships in ships with length exceeding 250 m.

Not to be less than grade D/DH.

Single strakes required to be of class III or of grade £/EH and within 0.45Lcsg.5 amidships are to have breadths, in m, not
less than 0.8 + 0.005£L g, need not be greater than 1.8 m, unless limited by the geometry of the ship's design.

For BC-A4 and BC-B ships with single side skin structures, side shell strakes included totally or partially between the two
points located to 0.125/ above and below the intersection of side shell and bilge hopper sloping plate are not to be less
than grade D/DH, ¢ being the frame span.

Paragraphs 2.3.7 and 2.3.8 have been amended as follows.

2.3.7

In specific cases, such as 2.3.8, with regard to stress distribution along the hull girder, the
classes required within 0.4£Lcsg.p amidships may be extended beyond that zone, on a case by case
basis.
2.3.8

The material classes required for the strength deck plating, the sheerstrake and the upper strake
of longitudinal bulkheads within 0.4£L¢sz g amidships are to be maintained for an adequate length

across the poop front and at the ends of the bridge, where fitted.

10




24 Structures exposed to low air temperature

Paragraph 2.4.6 has been amended as follows.

2.4.6
Single strakes required to be of class III or of grade £/EH and FH are to have breadths not less
than the values, in m, given by the following formula, but need not to be greater than 1.8 m:
b =0.005&£Lcsrs + 0.8

Table 5 has been amended as follows.

Table 5 Application of material classes and grades - Structures exposed at low temperature

Material class
Structural member category 0 Z:th OC::LSlde
ALcsp-p AtLcsr-p
amidship amidship

(Omitted)

Notes:

(1) Plating at corners of large hatch openings to be specially considered. Class III or grade £/EH to be applied in positions
where high local stresses may occur.

(2) Not to be less than grade E/EH within 0.4&L g g amidships in ships with length exceeding 250 m.

(3) In ships with a breadth exceeding 70 m at least three deck strakes to be class III.

(4) Not to be less than grade D/DH.

Section2  NET SCANTLING APPROACH

3. Net scantling approach

3.2 Considered net scantling
Paragraph 3.2.7 has been amended as follows.

3.2.7  Check of primary supporting members for ships less than 150m in length £Lcsr-p

The net thickness of plating which constitutes primary supporting members for ships less than
150m in length £Lcsr 5, to be checked according to Ch 6, Sec 4, 2, is to be obtained by deducting #¢
from the gross thickness.

11



Section5 CORROSION PROTECTION

1. General

1.2 Protection of seawater ballast tanks and void double side skin spaces
Paragraph 1.2.1 has been amended as follows.

1.2.1

All dedicated seawater ballast tanks anywhere on the ship (excluding ballast hold) for vessels
having a length (£Lcsg-p) of not less than 90m and void double side skin spaces in the cargo length
area for vessels having a length (L;;) of not less than 150m are to have an efficient corrosion
prevention system, such as hard protective coatings or equivalent, applied in accordance with the
manufacturer’s recommendation.

The coatings are to be of a light colour, i.e. a colour easily distinguishable from rust which
facilitates inspection.

Where appropriate, sacrificial anodes, fitted in accordance with 2, may also be used.

Section6 STRUCTURAL ARRANGEMENT PRINCIPLES

6. Double bottom

6.1 General
Paragraph 6.1.6 has been amended as follows.

6.1.6  Continuity of strength

Where the framing system changes from longitudinal to transverse, special attention is to be
paid to the continuity of strength by means of additional girders or floors. Where this variation
occurs within 0.6£L¢sgp amidships, the inner bottom is generally to be maintained continuous by

means of inclined plating.
(Omitted)

6.2 Keel
Paragraph 6.2.1 has been amended as follows.

6.2.1
The width of the keel is to be not less than the value obtained, in m, from the following

formula:
b=0.8 +£Lcsrp/200

12



6.5 Bilge strake and bilge keel
Paragraph 6.5.2 has been amended as follows.

6.5.2  Bilge keel
(Omitted)

The bilge keel and the intermediate flat are to be made of steel with the same yield stress as the
one of the bilge strake. The bilge keel with a length greater than 0.15ELcsg-p 1s to be made with the
same grade of steel as the one of bilge strake.

(Omitted)

7. Double Side structure

7.3 Structural arrangement
Paragraph 7.3.3 has been amended as follows.

7.3.3  Primary supporting member fitting
(Omitted)
Unless otherwise specified, horizontal side girders are to be fitted aft of the collision bulkhead
up to 0.2&Lcsg-p aft of the fore end, in line with fore peak girders.

Paragraph 7.3.6 has been amended as follows.

7.3.6  Sheer strake
The width of the sheer strake is to be not less than the value obtained, in m, from the following
formula:
b=0.715+ 0.425ELcsg5 / 100
(Omitted)

9. Deck structure

9.2 General arrangement
Paragraph 9.2.5 has been amended as follows.

9.2.5  Stringer plate
The width of the stringer plate is to be not less than the value obtained, in m, from the
following formula:
b=10.35+0.5&Lcsr5/ 100
Rounded stringer plate, where adopted, are to have a radius complying with the requirements
in 7.3.6.

13



Chapter 4 DESIGN LOADS

Section2  SHIP MOTIONS AND ACCELERATIONS

Definition of symbol, ay, has been amended as follows.

Symbols

. Acceleration parameter taken equal t(ﬂ

: | 2.4 600
? “’kJL L ')

24 34 600
ap = f,(1.58 - 0.4703)( + - J
! v Lesg-s Lesr-p Lesg-p ?
2. Ship absolute motions and accelerations
2.2 Pitch

Paragraph 2.2.1 has been amended as follows.

2.2.1
The pitch period 7p, in s, and the single pitch amplitude @, in deg, are given by:
T, = 27
g
. 960 / _7 960 ) 8
S LVC " Lesees VC
where:
T
el ;o6 1402c Lesg s
T Tg
3. Ship relative accelerations
3.2 Accelerations

Paragraph 3.2.1 has been amended as follows.

3.2.1
The reference values of the longitudinal, transverse and vertical accelerations at any point are
obtained from the following formulae:

14



2.2

(Omitted)
In vertical direction:

az = CZHaheave + CZRarollz + CZPapitchz

where:
Cxg, Cxs, Cxp, Cyg, Cys, Cyr, Cz11, Czzr and Czp : Load combination factors defined in Ch 4,
Sec4,2.2
(Omitted)
apireh - - Vertical acceleration due to pitch, in m/s’
2 2
T |27 T (27
N, G B _ a.. =@—| = | (x—045L c,_
180 TP pitch z 180[TP ] |( CSR Bl

where %&Aéab} |(x —O.45LCSR_B)| is to be taken not less than 0.2&£Lcsg 5

(Omitted)

Section3  HULL GIRDER LOADS

Still water loads

Still water bending moment

Paragraph 2.2.2 has been amended as follows.

222

If the design still water bending moments are not defined, at a preliminary design stage, at any

hull transverse section, the longitudinal distributions shown in Fig. 2 may be considered.

In Fig. 2, Mgy is the design still water bending moment amidships, in hogging or sagging

conditions, whose values are to be taken not less than those obtained, in AN-m, from the following
formulae:

hogging conditions:

=SBt Mgy = 175CLogp " B(Cp +0.1)107° =My, 4

sagging conditions:

TSwWLS T B . v wy,S

where My and My s are the vertical wave bending moments, in kN-m, defined in 3.1.

15



Fig. 2 has been amended as follows.

Fig. 2 Preliminary still water bending moment distribution

4 Still water bending moment
MSW 777777777 | | |
i i i
| | |
0.2M,, ! ‘ : ., x
0.0 03 05 07 1.0 Elcsrs
AE FE
3. Wave loads
3.1 Vertical wave bending moments

Paragraph 3.1.1 has been amended as follows.

3.1.1  Intact condition
The vertical wave bending moments in intact condition at any hull transverse section are
obtained, in kN-m, from the following formulae:
hogging conditions:

M=t R BES 0~ M,y =190F,, f,CLcg 5 BC5107°
sagging conditions:
My s — 1101 M7p€% By 1010~ Myy g =1 10FprCLCSR—BZB(CB + 0-7)1073

where:
Fy - Distribution factor defined in Table 1 (see also Fig. 3).

Table 1 has been amended as follows.

Table 1 Distribution factor Fy,

Hull transverse section location Distribution factor F,
X
Oeb-45 a5=— 25~
0<x<04Lqgz_p L Lesg-p
Q4L<e<0.65L
04Legp p <x<0.65Legp 1.0
X
065 <<t ' L
0.65Lgp_p <x< Legpp X
2.86| 1—
CSR-B

16



Fig. 3 has been amended as follows.

Fig. 3 Distribution factor Fy,

|
|
l
0.0 04 065 1.0  Elcsps

AE FE
3.2 Vertical wave shear force

Paragraph 3.2.1 has been amended as follows.

3.2.1 Intact condition
The vertical wave shear force in intact condition at any hull transverse section is obtained, in
kN, from the following formula:
Owy =30F f,CELcsr.3B(Cp + 0.7)107
(Omitted)

17



Table 2 has been amended as follows.

Table 2 Distribution factor Fy

Hull transverse section

Distribution factor F

location Positive wave shear force Negative wave shear force
G024 A= 464— = 46—
0<x< O’ZLCSR—B L LCSR—B L LCSR-B
02 L<e<02]
O'ZLCSR—B <x< O'3LCSR—B 0.924 0.92
. ﬁ_i;f X ) o x
FESIENr.IT] Y L)
0.3L <x<04L
CSR-B = * CSRB | (924 7)(0.4 = j +0.7 22004-—%  |+07
Lcsg-p CSR-B
OAL<e<06L
0'4LCSR73 <x< 0'6LCSRfB 0.7 0.7
TSN E T EL ' a ' AL
00Lcsep <X <07Lcse-s 3[ * 0 6J +0.7 (104 - 7)[ o 6} +0.7
Lesg-p CSR-B
O ==<085]
0.7L < x<0.85L 1 4
TLcsp-p £ x<0.85Lcsp-p
28 m&%
0-85L<xst ' L L
0.85Lcsp-p <X < Lcsg-p 6671 % 6.67A[1— * J
’ Lesg—p CSR-B

Note :

190C,,

A=——7""8
110(Cy +0.7)

Fig. 4 has been amended as follows.

Fo

190 C,

Fig. 4 Distribution factor Fyp

I} .
for negative wave shear force

Fo

1.0

190 C,

110 (C4+0.7)

0.7

0.92

A

for positive wave shear force

0.0 0.2 0.3 0.4

AE

06 0.7 085 1.0

X
* Lesre

FE

18

110 (C,+0.7)
0.7

0.0
AE

0.2 0.3 04 0.6 0.7 0.85

1.0
FE

X
= Lesrs




3.3 Horizontal wave bending moment

Paragraph 3.3.1 has been amended as follows.

3.3.1
The horizontal wave bending moment at any hull transverse section, in kN-m, is given by:
L o o o 2
P03 ==t M, =|03+————|F, /,CLcsp_5 T, cC
iz 2000 777 WH ( 2000 wJsCLlosp_p T1cChp

where F), is the distribution factor defined in 3.1.1.

3.4 Wave torsional moment
Paragraph 3.4.1 has been amended as follows.

3.4.1
The wave torsional moment at any hull transverse section, in kN-m, is given by:

My :fp(|MWT1|+|MWT2|)

where:
4 O /Z s Wal _ LCS# 2
=0 T BD-Cte M, =04C T B"DC,F;,
2 My =0.22-CLpgz sB*Cy - Fry
Fr, Fr Distribution factors, defined as follows:
2mx

2mx J
Lesg-s

-
Lesg-s

F,, =sin
=) 7, e

. o mx .
Fﬁ—:-smé% Fr, = sz(
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Section4  LOAD CASES

2. Load cases

2.2 Load combination factors

Table 3 has been amended as follows.

Table 3 Load combination factors LCF

LCF H | W | rn |l rm]| ri | rR | P P2
(Omitted)
JL JL
T, T, 40 40
Apeave CZH 0.6—% - 06% 0 0 1 -1
s s \/ Lese-s \/ Lesg-
40 40
Aroll 2 Czr 0 0 0 0 1 -1 0.3 -0.3
Apirch = Czp 1 -1 0 0 0 0 0 0
(1) The LCF for Cyyis only used for the aft part of midship section. The inverse value of it should be used for the forward
part of the midship section.

Section5 EXTERNAL PRESSURES

Definition of symbol, L,, has been amended as follows.

Symbols

L, : Rule length £Lcsg 5, but to be taken not greater than 300 m

1. External sea pressures on side shell and bottom

1.3 Hydrodynamic pressures for load cases H1, H2, F1 and F2
Paragraph 1.3.1 has been amended as follows.

1.3.1

The hydrodynamic pressures py and pr, for load cases H1, H2, F1 and F2, at any point of the
hull below the waterline are to be obtained, in kN/m?, from Table 2.

The distribution of pressure pg, is schematically given in Fig. 2.
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Table 2 Hydrodynamic pressures for load cases H1, H2, F1 and F2

Load case Hydrodynamic pressure, in kN/m>
Hl1 P = -k k, prr
H2 P = ki ky prr
F1 Pr1 = - PHF
F2 P = pur
where:
=2 £ £ F L + /1 12 ( 2y|
BT L (7 B,
LCi i
LCSR—B +A-125 z 2)/
pHF:3fpfnZC\/ i3 7 +|B|+1 ;
CSR-B LCi i

2
with M <1.0 and z is to be taken not greater than 7¢;
fu: Coefficient considering nonlinear effect, taken equal to:
fu=0.9 for the probability level of 107
fu=1.0 for the probability level of 10™

k, . Amplitude coefficient in the longitudinal direction of the ship, taken equal to:

i ol
"F"cBL‘VBﬂLw Rt

2 yIJ x ’

k, =1+ ~* 05 for 0.0<x/Logp g <0.5
CB[ B )|Lcsp-p o S

o o[ W %F

— . forOSc o/l o10

‘ CBL B JlL

1\7Z=1+i(3—M]L—0.53 for 0.5<x/Log p <1.0
CB B LCSR—B

k,: Phase coefficient in the longitudinal direction of the ship, taken equal to:
e — (1 25 TLC \nnn(zﬂh_o'SLH TLC 005

7 ) U L ) T

T 27|x—0.5L
k, = [1.25 —%Jcos[ | SR~ B|J T € +0.25, for local strength analysis in
s s

L CSR-B

conditions other than full load condition, for direct strength analysis and for fatigue
strength assessments
k, =-1.0, for local strength analysis in full load condition

A . Wave length, in m, taken equal to:

(T, [

A=66r+ £ 1=0.6
U7

T,
1+ T—]LCSR B for load cases H1 and H2
s
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T T
A= C.U{l : i YI“F }Z A= 0.6(1 + %TLCJLCSRB for load cases F1 and F2
s s

1.4 Hydrodynamic pressures for load cases R1 and R2
Paragraph 1.4.1 has been amended as follows.

1.4.1
The hydrodynamic pressures pg, for load cases R1 and R2, at any point of the hull below the

waterline are to be obtained, in AN/m?, from the following formulae. The distribution of pressure pg;
is schematically given in Fig. 3.

(. ea—1as(2 )

pranCf"“‘“'“'”””V\/ Lols )

L A-125(2
Pri =fn,[10ysin0+0.88fpc\/ cses + (|B)’|+1D

CSR-B
Pr2=7"Pri
where:
fu: Coefficient considering nonlinear effect, taken equal to:
fu=0.8 for the probability level of 10
fu=1.0 for the probability level of 10
g 2
A==-Tp
2

vy : Y co-ordinate of the load point, in m, taken positive on the portside.

1.5 Hydrodynamic pressures for load cases P1 and P2

Paragraph 1.5.1 has been amended as follows.

1.5.1
The hydrodynamic pressures pp, for the load cases P1 and P2, at any point of the hull below the

waterline are to be obtained, in AN/m® from Table 3. The distribution of pressure pp is
schematically given in Fig. 4.

Table 3 Hydrodynamic pressures for load cases P1 and P2

Load case Hydrodynamic pressure, in kN/m*
weather side lee side
P1 Ppr1=pp pr1=pp/3
P2 Pr2=-Dp pr=-ppl3

where:

[La-125( | . ]23])
7 TP L kgTLC,. B)
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pp= 4.5fpfn,c\/LCSR—B tA-125 [2 A 3 |2;V|J
CSR-B T B

fu: Coefticient considering nonlinear effect, taken equal to:

fu=0.65 for the probability level of 107

fu=1.0 for the probability level of 107

T T
(C.% ==L ), A= (0.2+0.4TLCJLCSR_B

I ) s

vy 1 Y co-ordinate of the load point, in m, as defined in 1.4.1
3. External pressures on superstructure and deckhouses
3.3 Sides of superstructures

Table 6 has been amended as follows.

3.4

Table 6 Distribution factor ¢

Location Cr
T o PR PO 1.o+i(o.z— X ]
C, L Cy Lesg-p
X
0< i3 <0.2 without taking x/EL .5 less than 0.1
CSR-B —
=03
L
1.0
T >02
Lesp-p

End bulkhead of superstructure and deckhouse

Paragraph 3.4.1 has been amended as follows.

34.1

The lateral pressure, in kN/m”, for determining the scantlings is to be obtained from the greater
of the following formulae:

pa=ncfpbC—(z-T)]
P4 = P Amin

X

(Omitted)
X co-ordinate, in m, of the calculation point for the bulkhead considered. When
determining sides of a deckhouse, the deckhouse is to be subdivided into parts of
approximately equal length, not exceeding 0.15EL¢sg5 €ach, and x is to be taken as the
X co-ordinate of the centre of each part considered.

(Omitted)
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Table 8 and Table 9 have been amended as follows.

Table 8 Coefficient b

Location of bulkhead b
2
X045
4 L
x:e# CB +0.2
L
X 2
<045 X
CSR_B -0.45
1.0+ CSR-B
Cp+0.2

=045
L
X 2
>
>0.45 X045
CSR-B L.
1.0+1.5| —CSB=8
Cp+0.2

Where:
Cg :Block coefficient with 0.6<C, <0.8 . When determining

scantlings of aft ends forward of amidships, C,need not be

taken less than 0.8.

Table 9 Minimum lateral pressure pmin

P amins in kN/mz

£ Lespg Lowest tier of unprotected Elsewhere)
fronts
el sl
SFTE=259 10 20
90 < Leggp < 250 25+ Lesr g 125+ Lesg-p
10 2
=256
Lese g > 250 50 25
(1) For the 4th tier and above, p,.. is to be taken equal to
12.5kN/m’.
4. Pressure in bow area
4.1 Bow flare area pressure

Paragraph 4.1.1 has been amended as follows.
z
4.1.1
The bow pressure, in kN/mz, to be considered for the reinforcement of the bow flare area is to
be obtained from the following formula:

24



4.2

prs =K(ps + py)
where:
ps, pw : Hydrostatic pressure and maximum hydrodynamic pressures among load cases H,
F, R and P, calculated in normal ballast condition at 7
K : Coefficient taken equal to:

2
o ¢ 027 +0.6VL) (1045 7.)
20(C, + 0.7)L1 + ZO(x - 0.7} J
Cy \L
e 0.2V +0.6\Lese 5 |
K= — (104+z—-T,) to be taken not less than 1.0

2
4zc(cB+o.7)[1+20[ Y07 }

B CSR-B

(Omitted)

Design bottom slamming pressure

Paragraph 4.2.1 has been amended as follows.

4.2.1

The bottom slamming pressure, in kN/m?, to be considered for the reinforcement of the flat

bottom forward is to be obtained from the following formula:

# pSL = 162'ClcSL 4/ LCSR—B for éLCSR—BS lsom

Pe—t08dee 300000 po =1984c,c5 (1.3-0.002L gz 5) for ELcsgp> 150m

3L\

where:
c1: Coefficient taken equal to:
02 02
T T
=26 U.J( ap | ¢, =3.6- 6.5(ﬂj , to be taken not greater than 1.0
k L } Lesp-g

Tsrp: Smallest design ballast draught, in m, defined at forward perpendicular for normal
ballast conditions. Where the sequential method for ballast water exchange is
intended to be applied, Tzrpis to be considered for the sequence of exchange.

csi. - Distribution factor taken equal to (see Fig 6):

¢y =0 for ==65 > <0.5
L LCSRfB
* 05
Co =L for 05<><054c.
C, L
; Y05
Cg = —CSRB for 0.5<———<0.5+c,
Cy CSR-B
X
a — 1.0 for N &S a Lé“és e
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X

cy =1.0 for 0.5+¢, < <0.65+c,
- CSR-B
1-% .
R L For SR
o 0.35—c, L :
- a
g =0.51+——CSRB. for ——>0.65+c,

c;: Coefficient taken equal to:

L
L c, =0.33C, + CSR;)B , to be taken not greater than 0.35.

A

e 2
- %2500

Fig.6 has been amended as follows.

Fig6 Distribution factor cg,.

A Cc
1.0

SL

0.5

O | | | | } + -
05 06 07 08 09 1.0 X/:ELCSR-B

Section6  INTERNAL PRESSURES AND FORCES

Definition of symbol, pc, has been amended as follows.

Symbols

pc : Density of the dry bulk cargo, in #/m’, taken equal to:
the value given in Table 1 for ships having a length (£Lcsg-g) of 150 m and above
the maximum density from the loading manual for ships having a length (£Lcsg-5)
less than 150 m
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3. Lateral pressures and forces in flooded condition

3.2 General
Paragraph 3.2.1 has been amended as follows.

3.2.1

The pressure pr to be considered as acting on plating (excluding bottom and side shell plating)
which constitute boundaries of compartments not intended to carry liquids is to be obtained, in
kN/m?, from the following formula:

Pr= pg[l +0.6 a—ZJ(zF - z) , without being less than gd
g

where:
zp: Z co-ordinate, in m, of the freeboard deck at side in way of the transverse section
considered. Where the results of damage stability calculations are available, the
deepest equilibrium waterline may be considered in lieu of the freeboard deck; in this
case, the Society may require transient conditions to be taken into account
dy: Distance, in m, to be taken equal to:
do=0.02ELcsp- for90 m< £Lcsrp <120 m
d() =24 for éLM > 120 m

Section7  LOADING CONDITIONS

1. Application

Title of 1.1 has been amended as follows.

1.1 Ships having a length (£L¢sr-g) less than 150 m

Title of 1.2 has been amended as follows.

1.2 Ships having a length (£Lsg-g) 0f 150 m and above

Paragraph 1.2.1 has been amended as follows.

1.2.1
The requirements in 2 to 4 are applicable to ships having a length (ELcsg.p) of 150 m and
above.
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Section8 LOADING MANUAL AND LOADING INSTRUMENT

1. General

Title of 1.2 has been amended as follows.

1.2 Ships equal to or greater than 150 m in length (LLcsr-5)

2. Loading manual

2.1 Definitions
Title of 2.1.2 has been amended as follows.

2.1.2  Ships equal to or greater than 150 m in length (ELcsg-5)

2.2 Conditions of approval
Title of 2.1.2 has been amended as follows.

2.2.2  Ships equal to or greater than 150 m in length (£Lcsz-5)

3. Loading instrument
3.1 Definitions
Title of 3.1.2 has been amended as follows.

3.1.2  Ships equal to or greater than 150 m in length (ELcsg-p)

3.2 Conditions of approval
Title of 3.2.2 has been amended as follows.

3.2.2  Ships equal to or greater than 150 m in length (£Lcsr-5)

28



Appendix 1 HOLD MASS CURVES

1. General

1.1 Application

Paragraph 1.1.1 has been amended as follows.

1.1.1
The requirements of this Appendix apply to ships of 150 m in length (£Lcsz-5) and above.
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Chapter5 HULL GIRDER STRENGTH
Sectionl YIELDING CHECK
1. Strength characteristics of the hull girder transverse sections

1.3 Strength deck
Paragraph 1.3.2 has been amended as follows.

1.3.2

A superstructure extending at least 0.15&L¢srp Within 0.4&Lcsg.p amidships may generally be
considered as contributing to the longitudinal strength.

For other superstructures and for deckhouses, their contribution to the longitudinal strength is
to be assessed on a case by case basis, to evaluate their percentage of participation to the
longitudinal strength.

3. Checking criteria

3.1 Normal stresses

Paragraph 3.1.1 has been amended as follows.

3.1.1
It is to be checked that the normal stresses o7 calculated according to 2.1.2 and, when
applicable, 2.1.3 are in compliance with the following formula:

01 < Ol 4LL
where:
o141 Allowable normal stress, in N/mmz, obtained from the following formulae:
130 X
?ﬁ&lﬁ_ﬁ—l
’ k L
_190 ISOO(X (\’1\2 for 0O 1 X N3
k k L ) L
ELAL,L,_190 for nazx(n'7
’ k L
2
&“ﬂ;190 ISOO(X n7\ for 07 o 09
’ k k \L ) L
130 X
< — > for 2 >09
’ k L
o =20 e — X <01
k CSR-B
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2
O1,4LL :190_1500( a —0-3] _for 0.1< Y <03
k k \ Lespop Lesg-p
Crais 1990 o 03— <07
k CSR-B
2
01,411 :190_1500( al —0-7j for 0.7< Y <09
k k \ Lesp-p Lesg-p
k CSR-B
4, Section modulus and moment of inertia

Paragraph 4.2 has been amended as follows.

4.2 Section modulus within 0.4EL ¢sz.5 amidships
42.1
The net section moduli Z,z and Z,p at the midship section are to be not less than the value
obtained, in m°, from the following formula:
Zraay = 0.9CELcsr.g “B(Cp + 0.7)k10°

42.2

In addition, the net section moduli Z4z and Z,p within 0.4£L sz amidships are to be not less
than the value obtained, in m , from the following formula:

7, = M gyt My 1073

OraLL
in addition, for BC-A4 and BC-B ships:

M +M
ZR _ SW.,F wv.F 10_3

O 4LL
(Omitted)
4.2.4
Scantlings of members contributing to the longitudinal strength (see 1), based on the section
modulus requirement in 4.2.1, are to be maintained within 0.4£L sz 5 amidships.

Paragraph 4.3 has been amended as follows.

4.3 Section modulus outside 0.4&Lcsg.g amidships
43.1

The net section moduli Z,z and Z,p outside 0.4&Lcsg.s amidships are to be not less than the
value obtained, in m , from the following formula:

Z, = M gy +Myy 1073

O1,4LL
in addition, for BC-4 and BC-B ships:

M +M
ZR — SW.,F wv ,F 10_3

O4LL
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432

Scantlings of members contributing to the hull girder longitudinal strength (see 1) may be
gradually reduced, outside 0.4£Lcsgs amidships, to the minimum required for local strength
purposes at fore and aft parts, as specified in Ch 9, Sec 1 or Ch 9, Sec 2, respectively.

4.4 Midship section moment of inertia

Paragraph 4.4.1 has been amended as follows.

441
The net midship section moment of inertia about its horizontal neutral axis is to be not less than
the value obtained, in m®, from the following formula:

I Az r 10=2 _ ! -2
TR “RMIN™= *° IYR - 3ZR,M1NLCSR—310

where Z 'z yin 1s the required net midship section modulus Zg yy, in m3, calculated as specified
in 4.2.1, but assuming £ = 1.

4.5 Extent of higher strength steel

Paragraph 4.5.2 has been amended as follows.

452
The higher strength steel is to extend in length at least throughout 0.4£L sz amidships where
it is required for strength purposes according to the provision of this Part.

Section2 ULTIMATE STRENGTH CHECK
1. Application

1.1 General

Paragraph 1.1.1 has been amended as follows.

1.1.1
The requirements of this Section apply to ships equal to or greater than 150 m in length
(ELcsr-B)-
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Chapter 6 HULL SCANTLINGS
Sectionl PLATING
2. General requirements

2.1 Corrugated bulkhead

Table 2 has been amended as follows.

Table 2 Minimum net thickness of plating

Plating Minimum net thickness, in mm

Keel 7.5+ 0.03EL s 5
Bottom, inner bottom 5.5+ 0.03£ELcgp.5
Weather strength deck and trunk deck, if any 4.5+ 0.02EL csp.5

Side shell, bilge 0.85EL s

Inner side, hopper sloping plate and topside sloping plate 0.7&Lcsps
Transverse and longitudinal watertight bulkheads 0.6£Lcsp.p 12

Wash bulkheads 6.5
Accommodation deck 5.0

25 Sheerstrake

Paragraphs 2.5.3 and 2.5.4 have been amended as follows.

2.5.3  Net thickness of the sheerstrake in way of breaks of effective superstructures

The net thickness of the sheerstrake is to be increased in way of breaks of effective
superstructures occurring within 0.5&£L¢csg.p amidships, over a length of about one sixth of the ship’s
breadth on each side of the superstructure end.

This increase in net thickness is not to be less than 40% of the net thickness of sheerstrake
other than those in way of such breaks, but need not exceed 4.5 mm.

Where the breaks of superstructures occur outside 0.5ELcsg.p amidships, the increase in net
thickness may be reduced to 30%, but need not exceed 2.5 mm.

2.5.4  Net thickness of the sheerstrake in way of breaks of non-effective superstructures

The net thickness of the sheerstrake is to be increased in way of breaks of non-effective
superstructures occurring within 0.6£L¢csg.p amidships, over a length of about one sixth of the ship’s
breadth on each side of the superstructure end.

This increase in net thickness is to be equal to 15%, but need not exceed 4.5 mm.

2.6 Stringer plate
Paragraphs 2.6.2 and 2.6.3 have been amended as follows.

2.6.2  Net thickness of the stringer plate in way of breaks of long superstructures
The net thickness of the stringer plate is to be increased in way of breaks of long
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superstructures occurring within 0.5&£L¢csg.p amidships, over a length of about one sixth of the ship’s
breadth on each side of the superstructure end.

This increase in net thickness is not to be less than 40% of the net thickness of sheerstrake
other than those in way of such breaks, but need not exceed 4.5 mm.

Where the breaks of superstructures occur outside 0.5ELcsg.p amidships, the increase in net
thickness may be reduced to 30%, but need not exceed 2.5 mm.
2.6.3  Net thickness of the stringer plate in way of breaks of short superstructures

The net thickness of the stringer plate is to be increased in way of breaks of short
superstructures occurring within 0.6ELcsz s amidships, over a length of about one sixth of the ship
breadth on each side of the superstructure end.

This increase in net thickness is to be equal to 15%, but need not exceed 4.5 mm.

Section2  ORDINARY STIFFENERS

Definition of symbol, L,, has been amended as follows.

Symbols

L, : Rule length £L¢sg-p, but to be taken not greater than 300 m

2. General requirements

2.2 Minimum net thicknesses of webs of ordinary stiffeners
Paragraph 2.2.2 has been amended as follows.

2.2.2  Side frames of single side bulk carriers
The net thickness of side frame webs within the cargo area, in mm, is to be not less than the
value obtained from the following formula:
tyiv=0.75c¢ (7 + OO3£LM)
where:
a : Coefficient taken equal to:
a=1.15 for the frame webs in way of the foremost hold
a=1.00 for the frame webs in way of other holds.

3. Yielding check

3.2 Strength criteria for single span ordinary stiffeners other than side frames of single
side bulk carriers

Paragraph 3.2.4 has been amended as follows.

3.2.4  Net section modulus of corrugated bulkhead of ballast hold for ships having a length
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(£Lcsr-p) less than 150m
The net section modulus w, in em’, of corrugated bulkhead of ballast hold for ships having a
length (£Lcsr5) less than 150m subjected to lateral pressure are to be not less than the values
obtained from the following formula:

(Omitted)

Section3  BUCKLING & ULTIMATE STRENGTH OF ORDINARY
STIFFENERS AND STIFFENED PANELS

2. Application

2.1 Load model for hull transverse section analysis
Paragraph 2.1.3 has been amended as follows.

2.1.3  Shear stress
The shear stress zgr to be considered for each of the mutually exclusive load cases as referred
in 2.1.1 is the shear stress induced by the shear forces, in kN, equal to:
(Omitted)
If the design still water shear force is not available at preliminary design stage, the following

default value, in kN, may be used:
Oswo =30 C £Lcsrp B (Cs +0.7)107

Section4  PRIMARY SUPPORTING MEMBERS

Definition of symbol, L,, has been amended as follows.

Symbols

L, : Rule length £L¢sg-p, but to be taken not greater than 300 m
1. General

Title of 1.2 has been amended as follows.
1.2 Primary supporting members for ships less than 150 m in length (£ELcsk-g)

Paragraph 1.2.1 has been amended as follows.

1.2.1
For primary supporting members for ships having a length (£Lcsg.5) less than 150 m, the
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strength check of such members is to be carried out according to the provisions specified in 2 and 4.

Paragraph 1.3 has been amended as follows.

1.3 Primary supporting members for ships of 150 m or more in length (£Lcsr-5)

1.3.1

For primary supporting members for ships having a length (£Lcsg.g) of 150 m or more, the
direct strength analysis is to be carried out according to the provisions specified in Ch 7, and the
requirements in 4 are also to be complied with. In addition, the primary supporting members for
BC-A and BC-B ships are to comply with the requirements in 3.

Title of 2. has been amended as follows.

2. Scantling of primary supporting members for ships of less than 150 m in length

(ELcsr-B)
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Chapter8 FATIGUE CHECK OF STRUCTURAL DETAILS
Section 1 GENERAL CONSIDERATION
1. General

1.1 Application
Paragraph 1.1.1 has been amended as follows.

1.1.1
The requirements of this Chapter are to be applied to ships having length £Lcsz.5 of 150 m or
above, with respect to 25 years operation life in North Atlantic.

Section2  FATIGUE STRENGTH ASSESSMENT
3. Calculation of fatigue damage

3.3 Elementary fatigue damage

Paragraph 3.3.1 has been amended as follows.

3.3.1
The elementary fatigue damage for each loading condition is to be calculated with the
following formula:

(Omitted)
Ny : Total number of cycles for the design ship’s life, taken equal to:
0.85T, _0.85T;
" 4logL L 4log Losp_p
(Omitted)
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Table 2 has been amended as follows.

Table 2 Coefficient ¢; depending on the loading condition

Loading Conditions BC-A4 BC-B, BC-C
Homogeneous 0.6 0.7
F200 Alternate 0.1 ---
Legp_5 <200 m Normal ballast 0.15 0.15
- Heavy ballast 0.15 0.15
Homogeneous 0.25 0.5
=200 Alternate 0.25 ---
Lesp-p=2200 m Normal ballast 0.2 0.2
Heavy ballast 0.3 0.3

Section3  STRESS ASSESSMENT OF PRIMARY MEMBERS

3. Hot spot mean stress

3.2 Mean stress according to the superimposition method

Paragraph 3.2.2 has been amended as follows.

3.2.2  Stress due to still water hull girder moment

The hot spot stress, in N/mm?, due to still water bending moment in loading condition “(k)” is
to be obtained from the following formula:

(Omitted)
X
#66[1 ]l.)W,H ; ! .&e#_
f\//({\’\ x\]l O 1 5 L 0.2 L
o T Ve LV AV 8 p oy N = U.IIT
k L) SW,H >
(x VaNEa 1 4 raY L
\v iy ) N DV LS

J e V. pass SW,S P)
\L

heavy ballast condition ;#5=7—

x),, e

2.UUK1 L)IVI SW H 9 V.OJLs N =L
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X

266 MSW,H ) 0<)CS0.15LCSR_B
CSR-B
2.66/ 0.3 - —= JMSW’ y 3 0.05Legp p <x<03Lege g
CSR-B
- 3.5( r 0.3JMSW’ o 5 03Logpp<x<0.5Logpp
M LCSR—B
S.(4) =
- 3.5(0.7 S JMSW’ s 3 05Legpp<x<0.7Lcsq g
LCSR—B
2.66( r O.7JMSW, 3 0.7Lege g <x<0.85Losp_p
Lesg-
266(1 — X ]MSW, H 5 O'SSLCSR—B <x< LCSR—B
Lesg-p
(Omitted)

Section5 STRESS ASSESSMENT OF HATCH CORNERS
2. Nominal stress range

2.1 Nominal stress range due to wave torsional moment

Paragraph 2.1.1 has been amended as follows.

2.1.1
The nominal stress range, in N/mm®, due to cross deck bending induced by wave torsion to be
obtained from the following formula:

(Omitted)
Fr: Correction factor for longitudinal position of hatch corner, taken equal to:
Eetgsl F =1.75— > for 65F=tE=085 0.57<x/Logz_5 <0.85
L CSR-B
FL =1.0 for x/ELcsr.p<0.57 and x/ £Lcsr.p > 0.85

(Omitted)
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Chapter9 OTHER STRUCTURES

Section 1 FORE PART

Definition of symbol, L,, has been amended as follows.

Symbols

L, : Rule length £L¢sg.5, but to be taken not greater than 300 m

2. Arrangement

2.1 Structural arrangement principles
Paragraph 2.1.1 has been amended as follows.

2.1.1  General
(Omitted)
Where the brackets are provided to ensure the structural continuity from the forward end to
0.15&Lcsg-p behind fore perpendicular, flanged brackets have to be used.

4. Scantlings

4.1 Bow flare reinforcement

Paragraph 4.1.1 has been amended as follows.

4.1.1
The bow flare area to be reinforced is that extending forward of 0.9£Lcsg.p from the aft end and
above the normal ballast waterline according to the applicable requirements in 4.2 to 4.4.

4.2 Plating

Table 1 has been amended as follows.

Table 1 Net minimum thickness of plating

Minimum net thickness, in mm
Bottom, 5.5+ 0.03ELcsr.p
Side 0.85L"L g5 2
Inner bottom 5.5+ 0.03£L c5r.5
Strength deck 4.5+ 0.02EL c5p.5
Platform and wash bulkhead 6.5

40



5. Strengthening of flat bottom forward area

5.1 Application
Paragraph 5.1.1 has been amended as follows.

5.1.1
The flat bottom forward area to be reinforced is the flat part of the ship's bottom extending

forward of 2<% 0.2V'\/Logg_p from the fore perpendicular end, up to a height of 0.057% or 0.3 m

above base line, whichever is the smaller.

6. Stem

6.1 Bar stem
Paragraph 6.1.1 has been amended as follows.

6.1.1
The gross cross sectional area, in cmz, of a bar stem below the load waterline is not to be less
than:
Ap=1.25ELcsr-p

6.2 Plate stem and bulbous bows
Paragraph 6.2.1 has been amended as follows.

6.2.1
The gross thickness, in mm, is not to be less than the values obtained from the following
formula:

=066t 00856 1 =(0.6+0.45, ) 0.08L gz 5 +6 Wk , without being taken

greater than 22k

(Omitted)
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Section2 AFT PART

Definition of symbols, L; and L,, have been amended as follows.

Symbols

L, : Rule length £L¢sg.5, but to be taken not greater than 200 m
L, : Rule length £L sz, but to be taken not greater than 300 m

4. Scantlings

4.1 Plating

Table 1 has been amended as follows.

Table 1 Net minimum thickness of plating

Minimum net thickness, in mm
Bottom 5.5+ 0.035L csr.3
Side and transom 0.85£*§LCSR,B 12
Inner bottom 5.5+ 0.03£L o5
Strength deck 4.5+ 0.02£Lcsp
Platform and wash bulkhead 6.5

6. Sternframes

6.2 Connections
Paragraph 6.2.1 has been amended as follows.

6.2.1  Connection with hull structure

Sternframes are to be effectively attached to the aft structure and the lower part of the
sternframe is to be extended forward of the propeller post to a length not less than 1500 + 6=ELcsg-5
mm, in order to provide an effective connection with the keel. However, the sternframe need not
extend beyond the aft peak bulkhead.

The net thickness of shell plating connected with the sternframe is to be not less than that
obtained, in mm, from the following formula:

=85+ 0045£LM
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6.4

Propeller shaft bossing

Table 5 and Table 6 have been amended as follows.

Table 5 Single screw shi

s - Gross scantlings of propeller posts

Gross
scantlings of
propeller
posts, in mm

Fabricated propeller post

Cast propeller post
— s
S
82
55
SE
—
a

having rectangular section

50 £Lesgs™

33 2L esep™?

10y72Legp_p —256

35 £ Leses™®

23 ELesrp™?

10y/4.6Logp_p —164

tl(l)

2.5 5P Lesrp

32 L% Lo
to be taken not less than
19 mm

£

44 E Lo
to be taken not less than
19 mm

D

1.3 52 Legrp ™

2.0 5% Lese ™

R

50 £°Lese s ™

(1) Propeller post thicknesses ¢#,, and ¢, are, in any case, to be not less than (0.05££CSR,B +9.5) mm.

Table 6 Twin screw ships - Gross scantlings of propeller posts

Gross scantlings
of propeller
posts, in mm

Fabricated propeller post

Cast propeller post

Bar propeller post, cast or
forged, having rectangular

section
———

—
[———————

e
2 —==
a

a 25 £Lesr ™2 12.5 8% Lo 3™ 2.4EL cspp16

b 25 £%Leses ™ 25 £%Lcsr ' 0.8EL cspp+2
1 2.5 L%Leses™? 2.5 5PLeses™ -
" 3.2 52 Legrs™? N -

t - 4.4 2L e 32 -

p 1.3 £ Lo 2.0 8Lese ™ -

(1) _Propeller post thicknesses ¢, £, and #; are, in any case, to be not less than (0.05ELcsg.p + 9.5) mm.
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Section3  MACHINERY SPACE

2. Double bottom

2.2 Minimum thicknesses

Table 1 has been amended as follows.

Table 1 Double bottom - Minimum net thicknesses of inner bottom, floor and girder webs
Element Minimum net thickness, in mm
Inner bottom 6.6 +0.024EL csr p

The Society may require the thickness of the inner bottom in way of the machinery
seatings and on the main thrust blocks to be increased, on a case by case basis.

Margin plate 0.9£"L g g 2+ 1

Centre girder 1.55E" Losr g2+ 3.5

Floors and side girders 1782 Lesp s 2 +1

Girder bounding a duct keel 0.8154#&@,(_3& + 2.5, to be taken not less than that required for the centre girder.
7. Main machinery seating
7.1 Arrangement

Paragraph 7.1.6 has been amended as follows.

7.1.6  Number of girders in way of machinery seatings
At least two girders are to be fitted in way of main machinery seatings.
One girder may be fitted only where the following three formulae are complied with:
P <7100 kW
P<23n.Lg

Section4  SUPERSTRUCTURES AND DECKHOUSES

Definition of symbol, L,, has been amended as follows.

Symbols

L, : Rule length £Lsz-p, but to be taken not greater than 300 m
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1. General

1.1 Definitions
Paragraph 1.1.3 has been amended as follows.

1.1.3  Long deckhouse
A long deckhouse is a deckhouse the length of which within 0.4£Lsz.5 amidships exceeds 0.2
£Lcsr-p- The strength of a long deckhouse is to be specially considered.

Paragraph 1.1.5 has been amended as follows.

1.1.5  Non-effective superstructure
For the purpose of this section, all superstructures being located beyond 0.4£Lcsgp amidships
or having a length of less than 0.15£L¢sg.p are considered as non-effective superstructures.

2. Arrangement

2.1 Strengthening at the ends of superstructures

Paragraphs 2.1.1 and 2.1.2 have been amended as follows.

2.1.1

In way of end bulkheads of superstructures located within 0.4&£L sz amidships, the thickness
of the strength deck in a breadth of 0.18 from the shell, the thickness of the sheerstrake, and the
thickness of the superstructure side plating are to be increased by the percentage of strengthening
specified in Table 1. The strengthening is to be extended over a region from 4 frame spacings abaft
the end bulkhead to 4 frame spacings forward of the end bulkhead.
2.1.2

Under strength decks in way of 0.6E£L¢sg-p amidships, girders are to be fitted in alignment with
longitudinal walls, which are to extend at least over three frame spacings beyond the end points of
the longitudinal walls. The girders are to overlap with the longitudinal walls by at least two frame
spacings.

4. Scantlings

4.1 Side plating of non-effective superstructures
Paragraph 4.1.1 has been amended as follows.

4.1.1
The thickness, in mm, of the side plating of non-effective superstructures is not to be less than
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the greater of the following values:

+=—68<teL 1 = 0.8, /KL g, ,

4.2 Deck plating of non-effective superstructures
Paragraph 4.2.1 has been amended as follows.

4.2.1
The thickness, in mm, of deck plating of non-effective superstructures is not to be less than the
greater of the following values:

t=121s\lkppy +1.
F=t55=0-02F R 1 = (5.5+0.02L g 5 Wk

where £L¢sz-5 1s not to be taken greater than 200 m.

Section 5 HATCH COVERS

1. General

1.1 Application
Paragraph 1.1.1 has been amended as follows.

1.1.1

The requirements in 1 to 8 apply to steel hatch covers in positions 1 and 2 on weather decks,
defined in Ch 1, Sec 4, 3.20.

The requirements in 9 apply to steel hatch covers of small hatches fitted on the exposed fore
deck over the forward 0.25&L k-5

9. Small hatches fitted on the exposed fore deck

9.1 Application
Paragraph 9.1.1 has been amended as follows.

9.1.1

The requirements of this article apply to steel covers of small hatches fitted on the exposed fore
deck over the forward 0.25&L csg.5, where the height of the exposed deck in way of the hatch is less
than 0.1£&Lcsg.g or 22 m above the summer load waterline, whichever is the lesser.
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Small hatches are hatches designed for access to spaces below the deck and are capable to be
closed weather-tight or watertight, as applicable. Their opening is generally equal to or less than 2.5

2
m-.

Section6 ARRANGEMENT OF HULL AND SUPERSTRUCTURE OPENINGS

4, Discharges

4.2 Arrangement of garbage chutes
Paragraph 4.2.1 has been amended as follows.

4.2.1 Inboard end above the waterline

Ref. ILLC, as amended (Resolution MSC.143(77) Reg. 22-1(1, b))

The inboard end is to be located above the waterline formed by an 8.5° heel, to port or
starboard, at a draft corresponding to the assigned summer freeboard, but not less than 1000 mm
above the summer load waterline.

Where the inboard end of the garbage chute exceeds 0.01£L;; above the summer load
waterline, valve control from the freeboard deck is not required, provided the inboard gate valve is
always accessible under service conditions.
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Chapter 10 HULL OUTFITTING
Sectionl RUDDER AND MANOEUVRING ARRANGEMENT

1. General

Paragraph 1.3 has been amended as follows.

1.3 Size of rudder area
In order to achieve sufficient manoeuvring capability the size of the movable rudder area A4 is
recommended to be not less than obtained, in m°, from the following formula:

1.75LT 1.75L ¢ ;T
H__=l/l 02 l/3 l/4 100 AzcchC3C4$
(Omitted)
9. Rudder horn and sole piece scantlings
9.2 Rudder horn of semi spade rudders (case of 1-elastic support)

Paragraph 9.2.5 has been amended as follows.

9.2.5
When determining the thickness of the rudder horn plating the provisions of 5.2 to 5.4 are to be

complied with. The thickness, in mm, is, however, not to be less than Dbl 2.4\/ Legp_pK .

Section2 BULWARKS AND GUARD RAILS

2. Bulwarks

2.1 General
Paragraph 2.1.2 has been amended as follows.

2.1.2
In type B-60 and B-100 ships, the spacing forward of 0.07&L sk from the fore end of brackets
and stays is to be not greater than 1.2 m.
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Section3  EQUIPMENT
2. Equipment number

2.1 Equipment number
Paragraph 2.1.2 has been amended as follows.

2.1.2  Equipment number
The equipment number EN is to be obtained from the following formula:
EN=A"+2hB+0.14
where:.
A : Moulded displacement of the ship, in ¢, to the summer load waterline
h : Effective height, in m, from the summer load waterline to the top of the uppermost
house, to be obtained in accordance with the following formula:
h=a+2Xh,
When calculating h, sheer and trim are to be disregarded
a : Freeboard amidships from the summer load waterline to the upper deck, in m
h, : Height, in m, at the centreline of tier “n” of superstructures or deckhouses having a
breadth greater than B/4. Where a house having a breadth greater than B/4 is above a
house with a breadth of B/4 or less, the upper house is to be included and the lower
ignored
A : Area, in mz, in profile view, of the parts of the hull, superstructures and houses above
the summer load waterline which are within the length £Lcszp and also have a
breadth greater than B/4

3. Equipment

3.7 Windlass

Paragraph 3.7.8 has been amended as follows.

3.7.8  Green sea loads
Where the height of the exposed deck in way of the item is less than 0.1&Lcsg.p or 22 m above
the summer load waterline, whichever is the lesser, the securing devices of windlasses located

within the forward quarter length of the ship are to resist green sea forces.
(Omitted)
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Chapter 11 CONSTRUCTION AND TESTING

Section2  WELDING
2. Types of welded connections

2.4 Full penetration welds
Paragraph 2.4.1 has been amended as follows.

2.4.1  Application
(Omitted)
. edge reinforcement or pipe penetrations both to strength deck, sheer strake and bottom
plating within 0.6£L sz amidships, when the dimension of the opening exceeds 300 mm
. abutting plate panels forming boundaries to sea below summer load waterline.

2.6 Fillet welds
Table 2 has been amended as follows.

Table 2 Application of fillet welds

Hull area Connection Category
Of | To
(Omitted)
. . p- S Deep
hell plat thin 0.6£L h
Strength t>13 Side shell plating within Lcsrp midship penetration
Deck deck Elsewhere F1
<13 Side shell plating F1
(Omitted)
(Omitted)
Shell plating, deck At end (15% of span) Fl1
lati i bott
. pa %ng, [REr oMo g lsewhere F2
Primary . plating, bulkhead
. Web plate and girder .
supporting late In tanks, and located within Fo
members p 0.125£L csx.5 from fore peak
Face plate )
Face area exceeds 65 cm F2
Elsewhere F3
(Omitted)
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2.8 Slot welds
Paragraph 2.8.1 has been amended as follows.

2.8.1  General

Slot welds may be adopted in very specific cases subject to the approval of the Society.
However, slot welds of doublers on the outer shell and strength deck are not permitted within
0.6£L csgr-p amidships.

EFFECTIVE DATE AND APPLICATION (Amendment 1-2)

1.  The effective date of the amendments is 15 April 2009.
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Amendment 1-3

Chapter 3

Section 3

1. Corrosion additions

Structural design principles

1.2 Corrosion addition determination

Table 1 has been amended as follows.

Corrosion additions

Table 1 Corrosion addition on one side of structural members

Corrosion addition, ¢cy or ¢, in mm

t t _ _
Compartmen Structural member BC{I o EC B
Type ships with Other
L>150m
Face plate of Within 3 m below the top of tank® 2.0
Ballast water primary members Elsewhere 1.5
tank® Within 3 m below the top of tank®’ 1.7
Other members
Elsewhere 1.2
Upper part™® 2.4 1.0
L tool : sloping and=tep plat
Transverse bulkhead | o o > o0 = SOPIS prate, 5.2 2.6
vertical plate and top plate
Other parts 3.0 1.5
Upper part®
Webs and flanges of the upper end 1.8 1.0
Dry bulk cargo b.rackets of s1qe frames of single
hold® Other members side bulk carriers
Webs and flanges of lower brackets
of side frames of single side bulk 2.2 1.2
carriers
Other parts 2.0 1.2
Sloped plating of Continuous wooden ceiling 2.0 1.2
hopper tank, inner
bottom plating No continuous wooden ceiling 3.7 2.4
Exposed to Horizontal member and weather deck®™ 1.7
atmosphere Non horizontal member 1.0
Exposed to sea water” 1.0
Fuel oil tanks and lubricating oil tanks'® 0.7
Fresh water tanks 0.7
Void spaces®® Spaces not normally a'ccessefi, e.g. access only through 07
bolted manholes openings, pipe tunnels, etc.
Dry spaces Internal of deck hquses, machinery spaces, stores spaces, 05
pump rooms, steering spaces, etc.
Other compartments than above 0.5
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Notes

(1) Dry bulk cargo hold includes holds, intended for the carriage of dry bulk cargoes, which may carry water ballast.

(2) The corrosion addition of a plating between water ballast and heated fuel oil tanks is to be increased by 0.7 mm.

(3) Fhisisnottobeapphedtostructuralmembers-ofinnerbottomandlocated-belownnerbotterm: This is only

applicable to ballast tanks with weather deck as the tank top.

(4) Upper part of the cargo holds corresponds to an area above the connection between the top side and the inner hull or
side shell. If there is no top side, the upper part corresponds to the upper one third of the cargo hold height.

(5) Horizontal member means a member making an angle up to 20° as regard as a horizontal line.

(6) The corrosion addition on the outer shell plating in way of pipe tunnel is to be considered as water ballast tank.

(7) Outer side shell between normal ballast draught and scantling draught is to be increased by 0.5 mm.

Section 6 STRUCTURAL ARRANGEMENT PRINCIPLES
6. Double bottom

6.4 Floors
Paragraph 6.4.2 has been amended as follows.

6.4.2  Floors in way of transverse bulkheads
Where transverse bulkhead is provided with lower stool, solid floors are to be fitted in line with
both sides of lower stool. Where transverse bulkhead is not provided with lower stool, solid
floors are to be fitted in line with both flanges of the vertically corrugated transverse bulkhead
or in line of plane transverse bulkhead.

10. Bulkhead structure

10.4 Corrugated bulkheads
Paragraph 10.4.2 has been amended as follows.

10.4.2  Construction
The main dimensions a, R, ¢, d, t, ¢ and s¢ of corrugated bulkheads are defined in Fig. 28.
The bending radius is not to be less than the following values, in mm:
R =3.0¢
where:
¢t :As-built thickness, in mm, of the corrugated plate.
The corrugation angle ¢ shown in Fig. 28 is to be not less than 55°.
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When welds in a direction parallel to the bend axis are provided in the zone of the bend, the
welding procedures are to be submitted to the Society for approval.

Paragraph 10.4.5 has been amended as follows.

10.4.5 Structural arrangements

The strength continuity of corrugated bulkheads is to be ensured at the ends of corrugations.
Where corrugated bulkheads are cut in way of primary supporting members, attention is to be
paid to ensure correct alignment of corrugations on each side of the primary member.

Where vertically corrugated transverse bulkheads or longitudinal bulkheads are welded on the
inner bottom plate ﬂoors or glrders are to be fitted in way of ﬂanges of corrugatlons

In general the first Vertlcal corrugatlon connected to the boundary structures is to have a width
not smaller than typlcal width of corrugatlon ﬂange

Paragraph 10.4.6 has been amended as follows.

10.4.6 Bulkhead stools

Plate diaphragms or web frames are to be fitted in bottom stools in way of the double bottom
longitudinal girders or plate floors, as the case may be.

Brackets or deep webs are to be fitted to connect the upper stool to the deck transverse or hatch
end beams as the case may be

Paragraph 10.4.7 has been amended as follows.

10.4.7 Lower stool
The lower stool, when fitted, is to have a height in general not less than 3 times the depth of the
corrugations.
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The ends of stool s1de ordlnary stlffeners when ﬁtted in a vertical plane are to be attached to
brackets at the upper and lower ends of the stool.

The distance d from the edge of the stool top plate to the surface of the corrugation flange is to
be in accordance with Fig. 30.

The stool bottom is to be installed in line with double bottom floors or girders as the case may
be, and is to have a width not less than 2.5 times the mean depth of the corrugation.

The stool is to be fitted with diaphragms in line with the longitudinal double bottom girders or
floors as the case may be, for effective support of the corrugated bulkhead. Scallops in the
brackets and diaphragms in way of the connections to the stool top plate are to be avoided.
Where corrugations are cut at the lower stool, corrugated bulkhead plating is to be connected to
the stool top plate by full penetration welds. The stool side plating is to be connected to the
stool top plate and the inner bottom plating by either full penetration or deep penetration welds.
The supporting floors are to be connected to the inner bottom by either full penetration or deep
penetration weld.

Paragraph 10.4.8 has been amended as follows.

10.4.8 Upper stool
The upper stool, when fitted, is to have a height in general between two and three times the
depth of corrugations. Rectangular stools are to have a height in general equal to twice the
depth of corrugations, measured from the deck level and at the hatch side girder.
The upper stool of transverse bulkhead is to be properly supported by deck girders or deep
brackets between the adjacent hatch end beams.
The width of the upper stool bottom plate is generally to be the same as that of the lower stool
top plate. The stool top of non-rectangular stools is to have a width not less than twice the
depth of corrugations.

The ends of stool side 0rd1nary stlffeners When ﬁtted ina Vertlcal plane are to be attached to
brackets at the upper and lower end of the stool.

The stool is to be fitted with diaphragms in line with and effectively attached to longitudinal
deck girders extending to the hatch end coaming girders or transverse deck primary supporting
members as the case may be, for effective support of the corrugated bulkhead.

Scallops in the brackets and diaphragms in way of the connection to the stool bottom plate are
to be avoided.

Paragraph 10.4.9 has been amended as follows.

10.4.9 Alignment
At deck, if no upper stool is fitted, two transverse or longitudinal reinforced beams as the case
may be, are to be fitted in line with the corrugation flanges.

At bottom, if no lower stool is fitted, the corrugation flanges are to be in line with the
supporting floors or girders.

The weld of cormgatlons and floors or glrders to the inner bottom platlng are to be full
penetration ones. Fhe-thiekness—and-mate properties : s-or-girders—are
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The cut-outs for connections of

the inner bottom longitudinals to double bottom ﬂoors are to be closed by collar plates. The
supporting floors or girders are to be connected to each other by suitably designed shear plates.
Stool side plating is to be aligned with the corrugation flanges. Lower stool side vertical
stiffeners and their brackets in the stool are to be aligned with the inner bottom structures as
longitudinals or similar, to provide appropriate load transmission between these stiffening

members.
Lower stool side plating is not to be knuckled anywhere between the inner bottom plating and

the stool top plate.

Paragraph 10.4.13 has been deleted.
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gusset plate
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DL

Paragraph 10.4.14 has been deleted.

\

lower stool
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Chapter 4 DESIGN LOADS
Section2  SHIP MOTIONS AND ACCELERATIONS
2. Ship absolute motions and accelerations

2.1 Roll
Table 1 has been amended as follows.

Table 1 Values of k. and GM

Loading condition k. GM
Full load condition Alternat.e or h(?mogeneous loading 0.35B 0.12B
Steel coil loading 0.428 0.248
Normal ballast condition 0.458 0.338
Heavy ballast condition 0.40B8 0.25B

Section5 EXTERNAL PRESSURES

2. External pressures on exposed decks

2.1 General
Paragraph 2.1.1 has been amended as follows.

2.1.1
The external pressures on exposed decks are to be applied for the local scantling check of the
structures on exposed deck but not applied for fatigue strength assessment.
If a breakwater is fitted on the exposed deck, no reduction in the external pressures defined in
2.2 and 2.3 is allowed for the area of the exposed deck located aft of the breakwater.
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Section6 INTERNAL PRESSURES AND FORCES
2. Lateral pressure due to liquid

2.1 Pressure due to liquid in still water
Paragraph 2.1.3 has been added as follows.

2.13

For fatigue strength assessment, the liquid pressure in still water pgg in kN/m?, is given by the
following formula.

Pes = Pr&(zrop —2)
If the pps is negative, pps is to be taken equal to 0.
Where the considered load point is located in the fuel oil. other oils or fresh water tanks,
liquids are assumed to be fulfilled up to the half height of the tanks and zrop_is taken to the z
coordinate of the liquid surface at the upright condition.
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Chapter5 HULL GIRDER STRENGTH
Sectionl YIELDING CHECK
2. Hull girder stresses

2.2 Shear stresses
Paragraph 2.2.2 has been amended as follows.

2.2.2  Simplified calculation of shear stresses induced by vertical shear forces
The shear stresses induced by the vertical shear forces in the calculation point are obtained, in
N/mm?*, from the following formula:

S
71 = (Qsw + Oy —&A0c )I_t§
Y

where:

¢t : Minimum net thickness, in mm, of side and inner side plating, as applicable according
to Table 1

0 : Shear distribution coefficient defined in Table 1

& =sgn(Ogy )

AQc: Shear force correction (see Fig. 2);=#hieh at the section considered. The shear force
correction is to be considered independently forward and aft of the transverse
bulkhead for the hold considered. The shear force correction takes into account,
when applicable, the portion of loads transmitted by the double bottom girders to the
transverse bulkheads:

for ships with any non-homogeneous loading conditions, such as alternate hold loading
conditions and heavy ballast conditions carrying ballast in hold(s):

T B, AQc =a S PTycmy| for_each non-homogeneous loading
HYH gt
condition
for other ships and homogeneous loading conditions:
AQc=0
lob
o= 0%
o
2+p—
by
1

¢ =138 +1.55b—0, to be taken not greater than 3.7
0

lo, by : Length and breadth, respectively, in m, of the flat portion of the double bottom in
way of the hold considered; by is to be measured on the hull transverse section at the
middle of the hold

ly: Length, in m, of the hold considered, measured between the middle of the transverse
corrugated bulkheads depth
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By : Ship’s breadth, in m, measured at the level of inner bottom on the hull transverse
section at the middle of the hold considered
M: Fetalmass—of-—carco—in—+—m—the—hold-ofthe—section—cons idered Mass, in ¢, in the
considered section.
e Adjacent cargo hold is loaded for the non homogeneous loading condition for the
condition under consideration
M is to include the total mass in the hold and the mass of water ballast in double
bottom tank, bounded by side girders in way of hopper tank plating or longitudinal
bulkhead.
e Other cases
M is the total mass in the hold.
Fre Tromn : Draught, in m, measured vertically on the hull transverse section
at the middle of the hold considered, from the moulded baseline to the waterline in
the loading condition considered.

Fig.2 has been amended as follows.

Fig. 2 Shear force correction AQ¢

)
Q
< Full hold Empty hold
AQ. = paT,.
™ Corrected il
shear force
N ’ Shear force obtained as
AN specified in Ch 4, Sec 3
Bulkhead Bulkhead
AQQF Full hold ‘ Empty hold [
Corrected *A Q( -
Shear force e N
Shear force obtained as
Bulkhead Specified in Ch 4, Sec 3

Note:
AQc r: shear force correction for the full hold.
AQc k: shear force correction for the empty hold.
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Paragraph 2.2.3 has been amended as follows.

2.2.3  Shear stresses in flooded conditions of BC-4 or BC-B ships
This requirement applies to BC-A4 or BC-B ships, in addition to 2.2.1 and 2.2.2.
The shear stresses, in the flooded conditions specified in Ch 4, Sec 3, are to be obtained at ass
the calculation point, in N/mm®, from the following formula:
S
T = (QSW,F +QOpy r —A0c )1_15
Y
& =sgn(Qgp r)

AQc: Shear force correction, to be calculated according to 2.2.2, where the mass #4=ste
wmeladethe-mass of the ingressed water s#a—the-held~ eensidered is to be added to M
and where the draught F.¢ T.c i 1S to be measured up to the equilibrium waterline

t : Net thickness, in mm, of the side plating.

5. Permissible still water bending moment and shear force

5.1 Permissible still water bending moment and shear force in intact condition
Paragraph 5.1.3 has been amended as follows.

5.1.3  Permissible still water shear force - Simplified calculation
Where the shear stresses are obtained through the simplified procedure in 2.2.2, the permissible
positive or negative still water shear force in intact condition at any hull transverse section is
obtained, in kN, from the following formula:

120 1,

Op = g[ﬁTJr AQC]_QWV

where:
& =sgn(Qgy )
O : Shear distribution coefficient defined in Table 1
¢t : Minimum net thickness, in mm, of side and inner side plating, as applicable according
to Table 1
AQc: Shear force corrections defined in 2.2.2, to be considered independently forward and
aft of the transverse bulkhead.

A lower value of the permissible still water shear force may be considered, if requested by the
Shipbuilder.
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Appendix 1 HULL GIRDER ULTIMATE STRENGTH

Symbols have been amended as follows.

Symbols

For symbols not defined in this Appendix, refer to Ch 1, Sec 4.
Iy :Moment of inertia, in m4, of the hull transverse section around its horizontal neutral axis,
to be calculated according to Ch 5, Sec 1, 1.5.1
Z4, Z4p: Section moduli, in m3, at bottom and deck, respectively, defined in Ch 5, Sec 1, 1.4.2.
R.ys  :Minimum vield stress, in N/mm?, of the material of the considered stiffener.

Reyp,  :Minimum yield stress, in N/mm*, of the material of the considered plate.

As ‘Net sectional area, in cm’, of stiffener, without attached plating.
A ‘Net sectional area, in cm?, of attached plating.

2. Criteria for the calculation of the curve M-y

2.1 Simplified method based on a incremental-iterative approach

Paragraph 2.1.1 has been amended as follows.

2.1.1  Procedure
The curve M-y is to be obtained by means of an incremental-iterative approach, summarised in
the flow chart in Fig. 1.
In this approach, the ultimate hull girder bending moment capacity My is defined as the peak
value of the curve with vertical bending moment M versus the curvature y of the ship cross
section as shown in Fig. 1. The curve is to be obtained through an incremental-iterative
approach.
Each step of the incremental procedure is represented by the calculation of the bending
moment M; which acts on the hull transverse section as the effect of an imposed curvature y;.
For each step, the value y; is to be obtained by summing an increment of curvature Ay to the
value relevant to the previous step y..1. This increment of curvature corresponds to an increment
of the rotation angle of the hull girder transverse section around its horizontal neutral axis.
This rotation increment induces axial strains ¢ in each hull structural element, whose value
depends on the position of the element. In hogging condition, the structural elements above the
neutral axis are lengthened, while the elements below the neutral axis are shortened. Vice-versa
in sagging condition.
The stress ¢ induced in each structural element by the strain ¢ is to be obtained from the
load-end shortening curve o-¢ of the element, which takes into account the behaviour of the
element in the non-linear elasto-plastic domain.
The distribution of the stresses induced in all the elements composing the hull transverse
section determines, for each step, a variation of the neutral axis position, since the relationship
o-¢ 1s non-linear. The new position of the neutral axis relevant to the step considered is to be
obtained by means of an iterative process, imposing the equilibrium among the stresses acting
in all the hull elements.
Once the position of the neutral axis is known and the relevant stress distribution in the section
structural elements is obtained, the bending moment of the section M; around the new position
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of the neutral axis, which corresponds to the curvature y; imposed in the step considered, is to
be obtained by summing the contribution given by each element stress.
The main steps of the incremental-iterative approach described above are summarised as
follows (see also Fig. 1):
Step 1Divide the transverse section of hull into stiffened plate elements
Step 2Define stress-strain relationships for all elements as shown in Table 1
Step 3Initialize curvature y; and neutral axis for the first incremental step with the value of
incremental curvature (curvature that induces a stress equal to 1% of yield strength in
strength deck) as:

R
0.01—¢L
= A —_— —
X1 X Zp—N
where:

zZp Z co-ordinate, in m, of strength deck at side, with respect to reference co-ordinate

defined in Ch 1, Sec 4, 4
Step 4Calculate for each element the corresponding strain §—=—r=~¢;, = y (Zi _ZNA)and the

corresponding stress o;
Step 5Determine the neutral axis zy4 o at each incremental step by establishing force
equilibrium over the whole transverse section as:
2A; o; = Z4; o; (i-th element is under compression, j-th element under tension)
Step 6Calculate the corresponding moment by summing the contributions of all elements as:

MU = ZUUiAi (Zi _ZNA_cur
Step 7Compare the moment in the current incremental step with the moment in the previous
incremental step. If the slope in M-y relationship is less than a negative fixed value,
terminate the process and define the peak value of My. Otherwise, increase the curvature
by the amount of Ay and go to Step 4.

Paragraph 2.1.3 has been added as follows.

2.1.3  Modeling of the hull girder cross section
Hull girder transverse sections are to be considered as being constituted by the members
contributing to the hull girder ultimate strength.
Sniped stiffeners are also to be modeled imaginarily, taking account that they doesn’t
contribute to the hull girder strength.
The structural members are categorized into an ordinary stiffener element, a stiffened plate
clement or a hard corner element.
The plate panel including web plate of girder or side stringer is idealized into either a stiffened
plate element, an attached plate of an ordinary stiffener element or a hard corner element.
The plate panel is categorized into the following two kinds:
- longitudinally stiffened panel of which the longer side is in the longitudinal direction, and
- transversely stiffened panel of which the longer side is in the perpendicular direction to the
longitudinal direction.

Hard corner element

Hard corners elements are sturdier elements composing the hull girder transverse section,
which collapse mainly according to an elasto-plastic mode of failure (material yielding); they
are generally constituted by two plates not lying in the same plane.
The extent of a hard corner element from the point of intersection of the plates is taken equal to
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20¢, on transversely stiffened panel and to 0.5 s on a longitudinally stiffened panel. (See Fig. 6)
where:

t, : Gross offered thickness of the plate, in mm
s : Spacing of the adjacent longitudinal stiffener, in m
Bilge, sheer strake-deck stringer elements, girder-deck connections and face plate-web
connections on large girders are typical hard corners.

Ordinary stiffener element
The ordinary stiffener constitutes an ordinary stiffener element together with the attached plate.
The attached plate width is in principle:
- equal to the mean spacing of the ordinary stiffener when the panels on both sides of the
stiffener are longitudinally stiffened, or
- equal to the width of the longitudinally stiffened panel when the panel on one side of the
stiffener is longitudinally stiffened and the other panel is of the transversely stiffened. (See Fig.
6)

Stiffened plate element
The plate between ordinary stiffener elements, between an ordinary stiffener element and a
hard corner element or between hard corner elements is to be treated as a stiffened plate
element. (See Fig. 6)

Fig.6 to Fig. 10 have been added as follows.

Fig. 6 Extension of the breadth of the attached plating and hard corner element

s,=Min(20tp,s,/2) )

5,-(5,+53)12 I S S 13

- (/' “Je ='/'—\\,"T.\I ~ "/,s\ ~

\\._,' ~ f’ \~ _"

< S AN 5|' So S3 $4

S1 2 S3 (Transversel (Longitudinall
o o y gitudinally
(Longitudinally (Transversely (Longitudinally stiffened panel) stiffened panel)

stiffened panel) stiffened panel) stiffened panel)

—————

mmmm Stiffened plate element

3 Hard corner element

The typical examples of modeling of hull girder section are illustrated in Figs. 7 and 8.
Notwithstanding the foregoing principle these figures are to be applied to the modeling in the
vicinity of upper deck, sheer strake and hatch side girder.
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Fig. 7 Extension of the breadth of the attached plating and hard corner element
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Fig. 8 Examples of the configuration of stiffened plate elements, ordinary stiffener elements
and hard corner elements on a hull section

2| s

pot, ) sf2

Hard corner element

- | Ordinary stiffener element
20t, 5

20t,
i s “TETT Stiffened plate element
E P s
E \
O |

Note:

(1) In case of the knuckle point as shown in Fig. 9, the plating area adjacent to
knuckles in the plating with an angle greater than 30 degrees is defined as a hard corner.
The extent of one side of the corner is taken equal to 20 ¢, on transversely framed panels
and to 0.5s on longitudinally framed panels from the knuckle point.

2) Where the plate members are stiffened by non-continuous longitudinal stiffeners,
the non-continuous stiffeners are considered only as dividing a plate into various
elementary plate panels.

(3)  Where the opening is provided in the stiffened plate element, the openings are to
be considered in accordance with Ch5Sec 1,1.2.7,1.2.8 and 1.2.9.

(4)  Where attached plating is made of steels having different thicknesses and/or yield
stresses, an average thickness and/or average vyield stress obtained by the following
formula are to be used for the calculation.
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RoppitiS1 + Reppotr o

t151+t252
p=ANT2 R =
s eHp s
Where

Reni, Rﬂ,_l‘l, 1, 81,52 and s are shown in Fig. 10.

Fig. 9 The case of plating with knuckle point

/'

Knuckle point

Fig. 10 Element with different thickness and vield strength
S

S1 S2
t to
Rerl RerZ

2.2 Load-end shortening curves o—¢
Paragraph 2.2.1 has been amended as follows.

2.2.1  Platinepanels Stiffened plate element and ordinary stiffeners element
Platine—panels Stiffened plate element and ordinary stiffeners_element composing the hull
girder transverse sections may collapse following one of the modes of failure specified in
Table 1.
Where the plate members are stiffened by non-continuous longitudinal stiffeners, the stress of
the element is to be obtained in accordance with 2.2.3 to 2.2.7, taking into account the
non-continuous longitudinal stiffener.
In calculating the total forces for checking the hull girder ultimate strength, the area of
non-continuous longitudinal stiffener is to be assumed as zero.
Where the opening is provided in the stiffened plate element, the considered area of the
stiffened plate element is to be obtained by deducting the opening area from the plating in
calculating the total forces for checking the hull girder ultimate strength. The consideration of
the opening is in accordance with the requirement in Ch 5Sec 1, 1.2.7t0 1.2.9.
For stiffened plate element, the effective breadth of plate for the load shortening portion of the
stress-strain curve is to be taken as full plate breadth, i.e. to the intersection of other plate or
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longitudinal stiffener — not from the end of the hard corner element nor from the attached
plating of ordinary stiffener element, if any. In calculating the total forces for checking the
hull girder ultimate strength, the area of the stiffened plate element is to be taken between the
hard corner element and the ordinary stiffener element or between the hard corner elements, as

applicable.

Paragraph 2.2.2 has been amended as follows.

2.2.2  Hard corners element

The relevant load-end shortening curve o-¢ is to be obtained for lengthened and shortened hard
corners according to 2.2.3.

Table 1 has been amended as follows.

Table 1 Modes of failure ofsplatingspanel stiffened plate element and ordinary stiffeners_

element
Mode of failure Curve o—¢ defined in

Lengthened &ansvess amedplatinepa Elasto-plastic collapse 223
stiffened plate element or ordinary stiffeners_
element
Shortened ordinary stiffeners element Beam column buckling 224

Torsional buckling 225

Web local buckling of flanged profiles 2.2.6

Web local buckling of flat bars 2.2.7
Shortened tansverse Plate buckling 2.2.8
stiffened plate element

Paragraph 2.2.3 has been amended as follows.

2.2.3  Elasto-plastic collapse of structural elements

The equation describing the load-end shortening curve o-¢ for the elasto-plastic collapse of
structural elements composing the hull girder transverse section is to be obtained from the
following formula, valid for both positive (shortening) and negative (lengthening) strains (see
Fig. 2):

€é@=R#;

o=@ R@

where:

Rera: Equivalent minimum yield stress, in N/mm?, of the considered element, obtained

by the following formula
R, A +R, A

eHp*"p eHs* s

R
eHA Ap + AS
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@: Edge function, equal to:

& =-1fore<-1
b=c¢ for-1<e<1
b=1 fore>1
¢ . Relative strain, equal to:
.
&y

gr . Element strain
gy : Strain at yield stress in the element, equal to:

Ry gy = Reria

E E
Fig.2 has been amended as follows.

Fig. 2 Load-end curve o—¢for elasto plastic collapse
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Paragraph 2.2.4 has been amended as follows.

2.2.4  Beam column buckling
The equation describing the load-end shortening curve ocg;-¢ for the beam column buckling of
ordinary stiffeners composing the hull girder transverse section is to be obtained from the
following formula (see Fig. 3):

Agr +10b,t Ag +A,E
Ta—tho L L2 ocp =Poc———
AStif+10Stp AS +Ap
where:
@: Edge function defined in 2.2.3
Agr = L-—-7—:—-7:——-e-=-:-—s-—:—:—e-:——-—-:—=--=—-=—-—----
oci: Critical stress, in N/mm”, equal to:
O_E] ReH < ReHB
Cl - for Q‘:Ié?é El >
R,.& R, € R R
R Oci =ReHB[1_ 4HB j #%:El —==2= g, >4
Opi O for 2 2
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Rens_:  Equivalent minimum yield stress, in N/mm®, of the considered element, obtained
by the following formula
Ry Al g+ Ry Al

eHs*7s"sE
o ApEll PE + AslsE
Ay Effective area, in cm’, equal to
A, =10b,t,

L,e_: Distance, in mm, measured from the neutral axis of the stiffener with attached plate of
width bg; to the bottom of the attached plate

[;_: Distance, in mm, measured from the neutral axis of the stiffener with attached plate
of width bg to the top of the stiffener

¢ : Relative strain defined in 2.2.3

or1 . Euler column buckling stress, in N/mmz, equal to:

1 _
o :ﬂzE—Ez 1074

[
E
I - Net moment of inertia of ordinary stiffeners, in ¢m”, with attached shell plating of width
e
bgi : Effective width, in m, of the attached shell plating, equal to:
bg = = for Br >1.0
B
bEl =S for ﬂE <1.0
Q 13 s ‘("Rg B 103 N gRer
PE E= A=
‘) V' E t,\ E
Az Apr Net sectional area, in cm?, #h attached shell
plating of width b, equal to:
ApE = IObEtp
bg: Effective width, in m, of the attached shell plating, equal to:
by = [225_125J for By >1.25
Be B
bp=s for By <125

Paragraph 2.2.5 has been amended as follows.

2.2.5  Torsional buckling
The equation describing the load-end shortening curve ocgr-¢ for the flexural-torsional
buckling of ordinary stiffeners composing the hull girder transverse section is to be obtained
according to the following formula (see Fig. 4).

Agy 0 +10st, 0 Agocy) +A,0¢p
CR2 — - <~ . GCRZ =
Agyir +10s2), A+ 4,
where:
@: Edge funct1on defined in 2.2. 3
74%«=: N e

Crltlcal stress, in N/mm equal to:
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o R R
Oy =—L£2 for %'#F oy < ZHS ¢

Re Fad R & R H R H:
S o Reﬂ(l | UczzReHs[l—ﬂJfor%ﬁ gy > ezsg

4GE2

ory . Euler torsional buckling stress, in N/mm?, defined in Ch 6, Sec 3, 4.3
¢ : Relative strain defined in 2.2.3
ocp: Buckling stress of the attached plating, in N/mm?, equal to:

(225 125). 225 125

o= R cp=| —-—"=|R.y for By >1.25
L/BE ﬁé} ¢ [ﬂE Vit s

Gep=R . ocp = Renp for fp <1.25

Pr . Coefficient defined in 2.2.4
Paragraph 2.2.6 has been amended as follows.

2.2.6  Web local buckling of ordinary stiffeners made of flanged profiles
The equation describing the load-end shortening curve ocrz—¢ for the web local buckling of
flanged ordinary stiffeners composing the hull girder transverse section is to be obtained from
the following formula:
103bpt , +ht +bt, I 10°bt ,Ropgy + (Myyotyy + 0 1t )R g
CR3 =

Ocrs = PRop

10%st, +hyt, +bst, 10°st, +hyt,, +b st s

where
@: Edge function defined in 2.2.3
bg: Effective width, in m, of the attached shell plating, defined in 2.2.4
hye : Effective height, in mm, of the web, equal to:

hyve = E—% h,, for B, >125
Bw By
hye = h,, for B, <1.25
h

_tw gReH ,8 :h_w gReHs
t, V E Yot U E

¢ : Relative strain defined in 2.2.3

Paragraph 2.2.7 has been amended as follows.

2.2.7  Web local buckling of ordinary stiffeners made of flat bars
The equation describing the load-end shortening curve ocrs—¢ for the web local buckling of flat
bar ordinary stiffeners composing the hull girder transverse section is to be obtained from the
following formula (see Fig. 5):

10stpocp + Agip 04 A,0cp + 4;0¢y

Ocra =P
AS[if + IOStP Ap + AS

where:
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@: Edge function defined in 2.2.3
Ag,, —Netseetionalareaotsh 5 5 attached-plating
ocp: Buckling stress of the attached plating, in N/mm?, defined in 2.2.5
oy Critical stress, in N/mmz, equal to:

OF4 Ry R
Ocqg =— for # Oy < eHs ..
¢ & 2 E4 2
[ Rys s = R | 1 Retts for c—ﬁﬁg& Cpy > Retis e
U eHL 40_}54 C4 eHs 40—154 2 B

ors: Local Euler buckling stress, in N/mmz, equal to:

2
s = 160000(%)

w

¢ : Relative strain defined in 2.2.3.
Paragraph 2.2.8 has been amended as follows.

2.2.8  Plate buckling
The equation describing the load-end shortening curve ocgs-¢ for the buckling of transversely
stiffened panels composing the hull girder transverse section is to be obtained from the
following formula:

(Rquﬁ
“O(Cps — min rS 2.25 1.25 S I -
AT DR | S| S -2 0 12 | 1 —
Eiasn e

Ry @
O cgs = min 225 12 1 2
e Y +0.1(1—Sj +—
L\ Pe  pi ‘N B
where:

@: Edge function defined in 2.2.3.

s_|eR s |€R
= — _ 103 eHp
E t,\ E P t \E

p

s : plate breadth, in m, taken as the spacing between the ordinary stiffeners.
¢ :longer side of the plate, in m.
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Chapter 6 HULL SCANTLINGS
Section1l PLATING

2. General requirements

Paragraph 2.7 has been amended as follows.

2.7 Inner bottom loaded by steel coils on a wooden support

2.7.1  General
The net thickness of inner bottom, bilge hopper sloping plate and inner hull for ships intended
to carry steel coils is to comply with 2.7.2 to 2.7.4.

The provision is determined by assuming Fig 2 as the standard means of securing steel coils. 3=

2.7.1 bisl
In order to calculate the accelerations, the following coordinates are to be used for the center of

gravity.
XG_se=_0.75 ¢y forward of aft bulkhead, where the hold of which the mid position is

located forward from 0.45L from A.E.
XG_s=_0.75 ly afterward of fore bulkhead, where the hold of which the mid position is
located afterward from 0.45L from A.E.

By,

YG-sc :gT

\/g dSC
ZG-sc =hpp +{1+ () —1)7 ES

where:

& : 1.0 when a port side structural member is considered , or -1.0 when a starboard side
structural member is considered.

Bj: breadth in m, at the mid of the hold, of the cargo hold at the level of connection of bilge
hopper plate with side shell or inner hull

d . : diameter of steel coils, in m

hpp : height of inner bottom, in m

ly:__Cargo hold length, in m
Vertical acceleration a , in m/s>.are to be calculated by the formulae defined in Ch 4, Sec 2,

3.2 and tangential acceleration apdue to roll, in m/s” is to be calculated by the following

formula:

2
T (27 | 2 5
R ISO(TRJ YG_sc
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Where:
0, Tr _and R: as defined in Ch 4 Sec 2, 3.2.

2.7.2  Inner bottom plating
The net thickness of plating of longitudinally framed inner bottom is to be not less than the
value obtained, in mm, from the following formula:

gtay )F (i K {g(cos(CZP®)cos(CZR9))+az}F
ApRy ! ApRy

where:
K; : Coefficient taken equal to:
o |LTstK, ~0.73s2K2 —(t—0)?
: 20' (25 + 20K )
a : Vertical acceleration, in m/s*, defined in Sh-4-See2-3.2 2.7.1 bisl,
@ _: Single pitch amplitude, in deg, defined in Ch 4, Sec2, 2.2,
0 : Single roll amplitude, in deg, defined in Ch 4, Sec2, 2.1,

E@ Czr : Load combination factor defined in Ch 4, Sec4, 2.2
F : Force, in kg, taken equal to:

Wmny o ny <104 ny <5
n3

F:KS

ls for M2 >10 . ny>5

Ap : Coefficient defined in Table 6
Ks : Coefficient taken equal to:

Ks=1.4 when steel coils are lined up in one tier with a key coil
Kg=1.0 in other cases
W : Mass of one steel coil, in kg

ny : Number of tiers of steel coils
n, : Number of load points per elementary plate panel

(See Figs 3 and 4). When "3 s 5, "2 can be obtained from Table 3 according to the
l/e
d s

values of n3 an

ny : Number of dunnages supporting one steel coil

¢ ¢ : Length of a steel coil, in m
K, : Coefficient taken equal to:

s s 2 / 2 a 2
Ky =—+ (—j +1.37[—j (1——) +2.33
14 4 s 14

¢’ : Distance, in m, between outermost load points per elementary plate panel ef=nner

bettem—plate in ship length—taken—equalte: (See Figs 3 and 4). When "2 <10,nd
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'
Ny <3 \ ! can be obtained from Table 4 according to the values of £ , /g, n, and

ny > 5, ¢ is to be taken equal to_ ¢ .

n3. When "2 > 10

2.7.3  H:Bilge hopper sloping plate and inner hull platinge
The net thickness of plating of longitudinally framed bilge hopper sloping plate and inner hull
is to be not less than the value obtained, in mm, from the following formula:

[lg cos(6, — 0, )+ ay sin 6, |F’

I

#l\
1\/ ApRy
(= iy el
p iy
where

K : Coefficient defined in 2.7.2
=B 0),: Angle, in deg, between inner bottom plate and bilge hopper sloping plate or inner

 hull platinge

Y6 sc

a hopper

-0, ] +gcos(d, — Cy;0)cos(Cy; D) + Cpgay,,, sin 6,

- ; -
=—Crap sm{tan

9r . tangential acceleration defined in 2.7.1 bisl.

“swar . Transverse acceleration due to sway, in m/s°, defined in Ch 4, Sec 2, 2.4

Cxa, Cys, Cyg Cyg: Load combination factors defined in Ch 4, Sec 4, 2.2
Yo sc :__Centre of gravity in transverse direction, in m, defined in 2.7.1 bisl
R : Coefficient defined in Ch 4, Sec 2, 3.2.1

F' : Force, in kg, taken equal to:

Wi
Ny
F'—CWZ
=C, W —
I for M2 >10 n3>5’

Ap : Coefficient defined in Table 6
W, ny, n3, @ _and 2 : As defined in 2.7.2

C, : Coefficient taken equal to:
Cr =48 3.2 when steel coils are lined up two or more tier, or when steel coils are
lined up one tier and key coil is located second or third from bilge hopper

sloping plate or inner hull plate
Cr=252.0 for other cases
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Fig.2 to Fig.4 have been amended as follows.
Fig. 2 Inner bottom loaded by steel coils
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Fig. 3 Loading condition of steel coils (Example of "2 =% "3 =3)
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Fig. 4 Loading condition of steel coils (Example of "2 =3 715 =3)
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3. Strength check of plating subjected to lateral pressure

3.2 Plating thickness
Paragraph 3.2.3 has been amended as follows.

3.2.3 Net thickness of the corrugations of transverse vertically corrugated watertight bulkheads
separating cargo holds for flooded conditions
The net plate thickness ¢, in mm, of transverse vertically corrugated watertight bulkheads
separating cargo holds is to be not less than that obtained from the following formula:

1.05p

ReH
p : Resultant pressure, in kN/mz, as defined in Ch 4, Sec 6, 3.3.7
s_: plate width, in m, to be taken equal to the width of the corrugation flange or web,
whichever is greater.
For built-up corrugation bulkheads, when the thicknesses of the flange and web are different:
the net thickness of the narrower plating is to be not less than that obtained, in mm, from
the following formula:

1.05p

ReH
s_: plate width, in m, of the narrower plating
the net thickness of the wider plating is not to be less than the greater of those obtained,
in mm, from the following formulae:

1.05p
ReH
462s%p

eH

t =14.9s

ty =14.9s

ty =14.95

2
ty = —Inp
where:
typ : Actual net thickness of the narrower plating, in mm, to be not taken greater than:

1.05p

ReH
s : plate width, in m. to be taken equal to the width of the corrugation flange or web,
whichever is greater.
The net thickness of the lower part of corrugations is to be maintained for a distance from the

tNP =1409s

inner bottom (if no lower stool is fitted) or the top of the lower stool not less than 0.15/c,

where /¢ is the span of the corrugations, in m, to be obtained according to Ch 3, Sec 6, 10.4.4.

The net thickness is also to comply with the requirements in 3.2.1, Sec 2, 3.6.1 and 3.6.2, and
Sec 3, 6.

The net thickness of the middle part of corrugations is to be maintained for a distance from the
deck (if no upper stool is fitted) or the bottom of the upper stool not greater than 0.3/¢. The net
thickness is also to comply with the requirements in 3.2.1 and Sec 2, 3.6.1 and 3.6.2.
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Fig.5 has been added as follows.

Fig. 5 Parts of Corrugation
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Paragraph 3.2.3 bis1 has been added as follows.
3.2.3 bisl Net thickness of lower stool and upper stool

The net thickness and material of the stool top plate of lower stool are to be not less than those
for the corrugated bulkhead plating above required by 3.2.3.

The net thickness and material of the upper portion of vertical or sloping stool side plating of
lower stool within the depth equal to the corrugation flange width from the stool top are to be
not less than the flange plate at the lower end of the corrugation required by 3.2.3, as
applicable, whichever is the greater.

The net thickness and material of the stool bottom plate of upper stool are to be the same as
those of the bulkhead plating below required by 3.2.3, as applicable, whichever is the greater.
The net thickness of the lower portion of stool side plating is to be not less than 80% of the
upper part of the bulkhead plating required by 3.2.3, as applicable, whichever is the greater,
where the same material is used.

The net thicknesses of lower stool and upper stool are to be not less than those required by
3.2.1.3.2.3and 3.2.4.

Paragraph 3.2.3 bis2 has been added as follows.

3.2.3 bis2 Net thickness of supporting floors of corrugated bulkhead
The net thickness and material of the supporting floors and pipe tunnel beams of corrugated
bulkhead, when no stool is fitted, are to be not less than those of the corrugation flanges
required by 3.2.3.
When a lower stool is fitted, the net thickness of supporting floors are to be not less than that of
the stool side plating required by the first sentence of 3.2.2.
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Section2  ORDINARY STIFFENERS

2. General requirements

Paragraph 2.1 has been deleted.
2.1 Corrugated-bullkhead (void)

Paragraph 2.2 has been amended as follows.

2.2 Miakaum-a-Net thicknesses of webs of ordinary stiffeners

2.2.1  Minimum net thicknesses of webs of ©-ordinary stiffeners other than side frames of single
side bulk carriers
The net thickness of the web of ordinary stiffeners, in mm, is to be not less than the greater of:
t=3.0+0.015L,

40% of the net effered required thickness of the attached plating, to be determined

2.2.2  Minimum net thicknesses of S-side frames of single side bulk carriers
The net thickness of side frame webs within the cargo area, in mm, is to be not less than the
value obtained from the following formula:

tyiv=0.75c (7 + 003L)

where:

a : Coefficient taken equal to:
a=1.15 for the frame webs in way of the foremost hold
a=1.00 for the frame webs in way of other holds.

223 Maximum net thickness of web of ordinary stiffener
The net thickness of the web of ordinary stiffeners, in mm, is to be less than 2 times the net
offered thickness of the attached plating.
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Paragraph 2.5 has been amended as follows.

25 Ordinary stiffeners of inner bottom loaded by steel coils on a wooden support

2.5.1  General
The requirements of this sub-article apply to the ordinary stiffeners located on inner bottom
plate, bilge hopper sloping plate and inner hull plate when loaded by steel coils on a wooden
support (dunnage) as mdlcated in Flg 2 of Ch 6, Sec 1

252 Ordlnary stlffeners located on 1nner bottom platmg
The net section modulus w, in ¢m’, and the net shear sectional area 4, , in c¢m?, of single span

ordinary stiffeners located on inner bottom plating are to be not less than the values obtained
from the following formulae:

+az)FF
3 8AgRy
Slg+az)F 5
sh 7, sing
{g(cos(Czp®) cos(Czz0))+ az JF
A = 5{g(cos(Czp®) cos(Czz0))+ az JF 1073
sh 7,sin¢g
where:

K3 : Coefficient defined in Table 1. When n,_is greater than 10, K;_is to be taken

equalto2 ¢ /3
a, : Vertical acceleration, in m/s”, defined in Sh-4-See2-3-2 Ch 6, Secl, 2.7.1 bisl

D . Single pitch amplitude, in deg, defined in Ch 4, Sec 2, 2.2
9 S1ngle roll amplitude, in deg, defined in Ch 4, Sec 2, 2.1

QE, Crr_: Load combination factor defined in Ch 4, Sec 4, 2.2
F : Force, in kg, defined in Ch 6, Sec 1, 2.7.2
Ag : Coefficient defined in Table 3
@ : Angle, in deg, defined in 3.2.3.
2.5.3  Ordinary stiffeners located on bilge hopper sloping plate or inner hull platiag-e
The net section modulusw, in cm’, and the net shear sectional area 4,,, in cm?, of single span

ordinary stiffeners located on bilge hopper sloping plate and inner hull plate are to be not less
than the values obtained from the following formulae:

cos(f) — 0, )+aysinf
8Ag Ry
Say F'
_ra sin @ sin ¢
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w=Ks ahopperF'
8AgRy
4, = Hhopper™ s
7,sIn¢g
where:
K3 : Coefficient defined in Table 1. When n, >10, K;_is taken equalto 2 7 /3
4—& : :
eh
~ hullplate
o= —— Transverseaceeleration—inm’s ~definedin Ch4 Sec2 32
A hopper - Acceleration, in m/s*, defined in Ch 6, Sec 1, 2.7.3
F' : Force, in kg, defined in Ch 6, Sec 1, 2.7.3
Ag  : Coefficient defined in Table 3
¢
=02

3 OTOpP = ci c cl 55 o S S 3 > 3

Distance, in m., between between outermost load points per elementary plate panel in

ship length

3. Yielding check

3.2 Strength criteria for single span ordinary stiffeners other than side frames of single
side bulk carriers

Paragraph 3.2.4 has been amended as follows.

3.24  Net section modulus of corrugated bulkhead of ballast hold for ships having a length (L)
less than 150m
The net section modulus w, in em’, of corrugated bulkhead of ballast hold for ships having a
length (L) less than 150m subjected to lateral pressure are to be not less than the values
obtained from the following formula:

2
w=K (PS +pW)SC€ 103
mﬂsRY
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where:
K : Coefficient given in Table 4 and 5, according to the type of end connection. When
dy <2.5d,, both section modulus per half pitch of corrugated bulkhead and section

modulus of lower stool at inner bottom are to be calculated.
sc :  Half pitch length, in m, of the corrugation, defined in 242 Ch 3, Sec 6, Fig. 28

¢ . Length, in m, between the supports, as indicated in Fig. 6

As: Coefficient defined in Table 3.
The effective width of the corrugation flange in compression is to be considered according to
Ch3, Sec 6, 10.4.10 when the net section modulus of corrugated bulkhead is calculated.
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Table 4 has been amended as follows.

Table 4 Values of K, in case d, >2.5d,

Upper end support

Supported by girders Welded directly to deck Welded to stool efficiently
supported by ship structure
1.25 1.00 0.83

Table 5 has been amended as follows.

Table 5 Values of K, in case d, <2.5d,

Cenncetedtodeck | Conneetedtostes!
083 oA 065
083 +25 43

Upper end support
Section modulus of

Supported by girders Connected to Deck Connected to stool
Corrugated bulkhead 0.83 0.71 0.65
Stool at bottom 0.83 1.25 1.13

Paragraph 3.2.6 has been deleted.
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3.3 Strength criteria for side frames of single side bulk carriers
Paragraph 3.3.1 has been amended as follows.

3.3.1 Net section modulus and net shear sectional area of side frames
The net section modulus w, in cm’, and the net shear sectional area Ay, in cm?, of side frames
subjected to lateral pressure are to be not less, in the mid-span area, than the values obtained
from the following formulae:

(PS + Py )Sf2 1

w=1.125a,, 0’
miSRY
5 0(0=2¢0
Ay =1.1ag (Ps +‘PW)S ( Bj
7,sing l
where:

oy, : Coefficient taken equal to:
om=0.42 for BC-A ships
a,=0.36 for other ships
As: Coefficient taken equal to 0.9
¢ : Side frame span, in m, defined in Ch 3, Sec 6, Fig. 19, to be taken not less than 0.25D
as : Coefficient taken equal to:
as=1.1 for side frames of holds specified to be empty in BC-A ships
as=1.0 for other side frames
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lp: Lower bracket length, in m, defined in Fig 7

Ds+Dw - Still water and wave pressures, in kN/m’, in intact conditions calculated
as deﬁned in 1 3 andl 4.2.
In addition : T

along the span are to be in accordance with 3.2.3 . ¢ being the span of the side frame as deﬁned

in Ch.3, Sec.6, 4.2, with consideration to brackets at ends.

Paragraph 3.3.3 has been amended as follows.

3.3.3  Lower bracket of side frame

In-additien—a=At the level of lower bracket as shown in Ch 3, Sec 6, Fig. 19, the net section
modulus of the frame and bracket, or integral bracket, with associated shell plating, is to be not
less than twice the net section modulus w required for the frame mid-span area obtained from
3.3.1.
In addition, for holds intended to carry ballast water in heavy ballast condition, the net section
modulus w, in cm’, at the level of lower bracket is to be not less than twice the greater of the
net sections moduli obtained from 3.2.3 and 3.3.1.

The net thickness ;5 of the frame lower bracket, in mm, is to be not less than the net thickness
of the side frame web plus 1.5 mm.
Moreover, the net thickness #;5 of the frame lower bracket is to comply with the following

formula:
for symmetrically flanged frames: g <87k
ILB
. hLB
for asymmetrically flanged frames : “LB < 734k

LB
The web depth /.5 of lower bracket may be measured from the intersection between the sloped
bulkhead of the hopper tank and the side shell plate, perpendicularly to the face plate of the
lower bracket (see Ch 3, Sec 6, Fig. 22).
For the 3 side frames located immediately abaft the collision bulkhead, whose scantlings are
increased according to 3.3.2, when ¢, is greater than 1.73¢,, the thickness 7,5 may be taken as
the value ;5 obtained from the following formula:

1l 2 )%
I = (tLB ‘1,

where t,, is the net thickness of the side frame web, in mm, corresponding to 4, determined in
accordance to 3.3.1.
The flange outstand is not to exceed 124°" fimes the net flange thickness.

Paragraph 3.3.4 has been amended as follows.

3.3.4  Upper bracket of side frame
In-additien—a-At the level of upper bracket as shown in Ch 3, Sec 6, Fig 19, the net section
modulus of the frame and bracket, or integral bracket, with associated shell plating, is to be not
less than twice the net section modulus w required for the frame mid-span area obtained from
3.3.1.
In addition, for holds intended to carry ballast water in heavy ballast condition, the net section
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modulus w, in cm’, at the level of upper bracket is not to be less than twice the greater of the
net sections moduli obtained from 3.2.3 and 3.3.1.

The net thickness 7y of the frame upper bracket, in mm, is to be not less than the net thickness
of the side frame web.

Paragraph 3.6 has been added as follows.

3.6 Scantlings of transverse vertically corrugated watertight bulkheads separating cargo
holds for flooded conditions
3.6.1 Bending capacity and shear capacity of the corrugations of transverse vertically corrugated
watertight bulkheads separating cargo holds
The bending capacity and the shear capacity of the corrugations of watertight bulkheads
between separating cargo holds are to comply with the following formulae:

M
0.5W, 5 + Wy, >——10°
0.95R,;

where:
M : Bending moment in a corrugation, to be obtained, in AN.m, from the following formula:
M=Fic/8

F : Resultant force, in kN, to be calculated according to Ch 4, Sec 6, 3.3.7

lc: Span of the corrugations, in m, to be obtained according to 3.6.2

W.e :_ Net section modulus, in cm’, of one half pitch corrugation, to be calculated at the
lower end of the corrugations according to 3.6.2, without being taken greater than the
value obtained from the following formula:

he —0.5h3
WLE,M:WG+[Q G : GSCPGJ103
eH

W : Net section modulus, in cnr’, of one half pitch corrugation, to be calculated in way of
the upper end of shedder or gusset plates. as applicable, according to 3.6.2

O : Shear force at the lower end of a corrugation, to be obtained, in &N, from the following
formula:

0=08F

hg : Height, in m, of shedders or gusset plates, as applicable (see Fig. 11 to Fig. 15)

pc - Resultant pressure, in kN/m”, to be calculated in way of the middle of the shedders or
gusset plates, as applicable, according to Ch 4, Sec 6, 3.3.7

sc: Spacing of the corrugations, in m, to be taken according to Ch 3, Sec 6, Fig.28

Wy: Net section modulus, in ¢m’, of one half pitch corrugation, to be calculated at the
mid-span of corrugations according to 3.6.2, without being taken greater than
1L.1SWiE

7 : Shear stress in the corrugation, in N/mm’, to be obtained from the following formula:

T= 102
Ash

Ay, : Shear area, in cm’, calculated according to the followings.
The shear area is to be reduced in order to account for possible non-perpendicular
between the corrugation webs and flanges. In general, the reduced shear area may be

90



obtained by multiplying the web sectional area by (sin @), ¢ being the angle between
the web and the flange (see Ch 3, Sec 6, Fig. 28). The actual net section modulus of
corrugations is to be calculated according to 3.6.2. The net section modulus of the
corrugations upper part of the bulkhead, as defined in Sec 1, Fig. 5, is to be not less
than 75% of that of the middle part complying with this requirement and Sec 1, 3.2.1,
corrected for different minimum yield stresses.
3.6.2  Net Section modulus at the lower end of corrugations
a)  The net section modulus at the lower end of corrugations (Fig. 11 to Fig. 15) is to be
calculated with the compression flange having an effective flange width b, not larger
than that indicated in Ch 3, Sec 6, 10.4.10
b)  Webs not supported by local brackets
Except in case €), if the corrugation webs are not supported by local brackets below the
stool top plate (or below the inner bottom) in the lower part, the section modulus of the
corrugations is to be calculated considering the corrugation webs 30% effective.
c)  Effective shedder plates
Provided that effective shedder plates, as defined in Ch 3, Sec 6, 10.4.11 are fitted (see
Fig. 11 and Fig. 12), when calculating the section modulus of corrugations at the lower
end (cross sections 1 in Fig. 11 and Fig. 12), the net area of flange plates may be
increased by the value obtained, in cm’, from the following formula:

Iy =2.5a,t stgy _without being taken greater than 2.5af

where:

a_: Width, in m, of the corrugation flange (see Ch 3, Sec 6, Fig. 28)

tsy : Net shedder plate thickness, in mm

tr : Net flange thickness, in mm.

d)  Effective gusset plates

Provided that effective gusset plates, as defined in Ch 3, Sec 6, 10.4.12, are fitted (see
Fig. 13 to Fig. 15), when calculating the net section modulus of corrugations at the lower
end (cross-sections 1 in Fig. 13 to Fig. 15), the area of flange plates may be increased by
the value obtained, in cni’, from the following formula:

IG = 7th/
where:
he : Height, in m, of gusset plates (see Fig. 13 to Fig. 15), to be taken not greater than
(10/7) Sgu.

Scy: Width, in m, of gusset plates.
tr : Net flange thickness, in mm.
e) _ Sloping stool top plate
If the corrugation webs are welded to a sloping stool top plate which has an angle not
less than 45° with the horizontal plane, the section modulus of the corrugations may be
calculated considering the corrugation webs fully effective. For angles less than 45°, the
effectiveness of the web may be obtained by linear interpolation between 30% for 0° and
100% for 45°.
Where effective gusset plates are fitted, when calculating the net section modulus of
corrugations the net area of flange plates may be increased as specified in d) above. No
credit may be given to shedder plates only.
3.6.3  Stiffeners in lower stool and upper stool
The net section modulus of stiffeners in lower stool and upper stool is to be greater of the
values obtained from the following formula or required by 3.2.5.
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2
w2503
160!ﬂsRY

where:

p : Pressure, in kN/m”, as defined in Ch 4 Sec 6, 3.3.7.

o and Ay :defined in 3.2.5.

Fig.11 to Fig.15 have been added as follows.

Fig. 11 Symmetrical shedder plates

" shedder plate

0

lower stool

Fig. 12 Asymmetrical shedder plates

]

A RN\

% shedder plate
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Fig. 13 Symmetrical gusset/shedder plates

gusset plate
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lower stool

Fig. 14 Asymmetrical gusset/shedder plates
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Fig. 15 Asymmetrical gusset/shedder plates
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Section3  BUCKLING & ULTIMATE STRENGTH OF ORDINARY
STIFFENERS AND STIFFENED PANELS

6.1 General
Paragraph 6.1.1 has been amended as follows.

6.1.1  Shear buckling check of the bulkhead corrugation webs
The shear stress 7, calculated according to Ch 6, Sec 2, 3263.6.1, is to comply with the
following formula:

T<7¢
where:
¢ Critical shear buckling stress to be obtained, in N/mm?, from the following formulae:
Ren
T.=Tg for TEng/g

ReH

R R
T.=  [— for 7, >—<
NG { 4\/§rEJ NG

7r: Euler shear buckling stress to be obtained, in N/mm?, from the following formula:

2
t
Tp = 0.9ktE(—V;j
10°¢
k, . Coefficient, to be taken equal to 6.34
tw: Net thickness, in mm, of the corrugation webs

¢ : Width, in m of the corrugation webs (see Sh-6:-See2-Fig-2Ch 3, Sec 6, Fig. 28).
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Chapter 7 DIRECT STRENGTH ANALYSIS

Section2  GLOBAL STRENGTH FE ANALYSIS OF CARGO HOLD
STRUCTURES

2. Analysis model

2.2 Finite element modeling
Paragraph 2.2.4 has been amended as follows.

2.2.4
When orthotropic elements are not used in £ model:

mesh size is to be equal to or less than the representative spacing of longitudinal
stiffeners or transverse side frames

stiffeners are to be modeled by using rod and/or beam/bar elements
where-a—deuble-hullis-fitted webs of primary supporting members are to be divided at
least three elements height-wise However, for transverse primary supporting members
inside hopper tank and top side tank, which are less in height than the space between
ordinary longitudinal stiffeners, two elements on the height of primary supporting

members are accepted.

ed; side shell frames and their end brackets are to
be modeled by using shell elements for web and shell/beam/rod elements for face plate.
Webs of side shell frames need not be divided along the direction of depth
aspect ratio of elements is not to exceed 1:4.
An example of typical mesh is given in App 1.

2.3 Boundary conditions
Paragraph 2.3.1 has been amended as follows.

23.1
Both ends of the model are to be simply supported according to Table 1 and Table 2. The
nodes on the longitudinal members at both end sections are to be rigidly linked to independent
points at the neutral axis on the centreline as shown in Table 1. The independent points of both
ends are to be fixed as shown in Table 2.
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Table 2 has been amended as follows.

Table 2 Support condition of the independent point

. . . Translational Rotational
Location of the independent point
Dx Dy Dz Rx Ry Rz
Independent point on aft end of model - Fix Fix = Fix - -
Independent point on fore end of model Fix Fix Fix Fix - -

3. Analysis criteria

3.2 Yielding strength assessment
Paragraph 3.2.1 has been amended as follows.

3.2.1  Reference stresses
Reference stress is Von Mises equivalent stress at the centre of a plane element (shell or
membrane) or axial stress of a line element (bar, beam or rod) obtained by FE analysis through
considering hull girder loads according to 2.5.4 or 2.5.5.
Where the effects of openings are not considered in the FE model, the reference stresses in way
of the openings are to be properly modified with adjusting shear stresses in proportion to the
ratio of web height and opening height.
Where elements under assessment are smaller than the standard mesh size specified in 2.2.4 or
2.2.5, the reference stress may be obtained from the averaged stress over the elements within
the standard mesh size.

Paragraph 3.4 has been amended as follows.
34 Deflection of primary supporting members

afterward-transverse-bulldhead—n—#u» in mm, obtained by the following formula,
and not including secondary deflection
Smax = Max((Sg),|S52])

max
where, O g1 and O g5 are shown in Fig. 3.

>

: Length or breadth of the flat part of the double bottom, in mm, whichever is the
shorter.
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Fig.3

1.1

has been added as follows.

Fig. 3 Definition of relative deflection

Section3  DETAILED STRESS ASSESSMENT

General

Application

Paragraph 1.1.1 has been amended as follows.

1.1.1

This Section describes the procedure for the detailed stress assessment with refined meshes to
evaluate highly stressed areas of primary supporting members.

Where the global cargo hold analysis of Sec 2 is carried out using a model complying with the
modelling criteria of Sec 2, 2.2.4, the areas listed in Tab 1 are to be refined at the locations
whose calculated stresses exceed 95% for non-orthotropic elements or 85 % for orthotropic
element but do not exceed 100% of the allowable stress as specified in Sec 2, 3.2.3.
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Chapter8 FATIGUE CHECK OF STRUCTURAL DETAILS
Section 1 GENERAL CONSIDERATION
1. General

1.3 Subject members
Table 1 has been amended as follows.

Table 1 Members and locations subjected to fatigue strength assessment
Members Details

Connection with sloping and /or vertical plate of lower stool

Inner bottom plating
Connection with sloping plate of hopper tank

Inner side plating Connection with sloping plate of hopper tank

Connection with sloping plate of lower stool

Transverse bulkhead ; - :
Connection with sloping plate of upper stool

Hold frames of single side bulk carriers Connection to the upper and lower wing tank

Connection of longitudinal stiffeners with web frames and
Ordinary stiffeners in double side space transverse bulkhead
Connection of transverse stiffeners with stringer or similar

. . . . Connection of longitudinal stiffeners with web frames and
Ordinary stiffeners in upper and lower wing tank
transverse bulkhead

. . . Connection of longitudinal stiffeners with floors and floors in
Ordinary stiffeners in double bottom
way of lower stool or transverse bulkhead

Hatch corners Free edges of hatch corners

3. Loading

3.1 Loading condition

Paragraph 3.1.1 has been amended as follows.

3.1.1
The loading conditions to be considered are defined in Table 2 depending on the ship type. The
standard loading conditions illustrated in Ch 4, App 3 are to be considered.
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Section4  STRESS ASSESSMENT OF STIFFENERS

1. General

1.1 Application
Paragraph 1.1.2 has been added as follows.

1.1.2

The hot spot stress ranges and structural hot spot mean stresses of longitudinal stiffeners are to

be evaluated at the face plate of the longitudinal considering the type of longitudinal end

connection and the following locations.

(1) Transverse webs or floors other than those at transverse bulkhead of cargo hold or in way
of stools, such that additional hot spot stress due to the relative displacement may not be
considered. These longitudinal end connections are defined in Table 1. When transverse
webs or floors are watertight, the coefficients K,; and K, as defined in Table 2 are to be
considered instead of those defined in Table 1.

(2) _Transverse webs or floors at transverse bulkhead of cargo hold in way of stools, such that
additional hot spot stress due to the relative displacement should be considered. These
longitudinal end connections are defined in Table 2. When transverse webs or floors at
transverse bulkhead of cargo hold or in way of stools are not watertight, the coefficients
K, and K, as defined in Table 1 are to be considered instead of those defined in Table

2.
2. Hot spot stress range
2.3 Stress range according to the simplified procedure

Paragraph 2.3.1 has been amended as follows.

2.3.1  Hot spot stress ranges
The hot spot stress range, in N/mm®, due to dynamic loads in load case
“(k)” 1s to be obtained from the following formula:

(132
l

of loading condition

Aoy k) = ‘(O-GW,il(k) O, iltk) ~Ow2,ilk) +O'd,i1(k))—(0'GW,i2(k) oW, i2k) ~Ow2,i2k) +O—d,i2(k)]

where
OGw, il(k)y OGW, i2(k): Stress due to hull girder moment, defined in 2.3.2
owi, il(ky, OWI, i2(k) - Stress oL, i j(k)ys OCW, ij (k) and orcw, i (k) due to hydrodynamic or

inertial pressure when the pressure is applied on the same side as the
ordinary stiffener depending on the considered case

oW, il(k), OW2, i2(k) - Stress opw, i j(k)> OCW, i j(k) and OLCW, i j(k) due to hydrodynamic or inertial
pressure when the pressure is applied on the side opposite to the stiffener
depending on the considered case

oL, i1k OLW, i2(k): Stresses due to wave pressure, defined in 2.3.3

ocw, itk OCW, 2(k) - Stresses due to liquid pressure, defined in 2.3.4
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OLCW, il(k)> OLCW, i2(k) : Stresses due to dry bulk cargo pressure, defined in 2.3.5
Ou itk Od 2y - Stress due to relative displacement of transverse bulkhead or floor in way
of stools, defined in 2.3.6.

Paragraph 2.3.2 has been amended as follows.

2.3.2  Stress due to hull girder moments
The hull girder hot spot stress, in N/mm?, in load case “i1” and “i2” for loading condition “(k)”
is to be obtained from the following formula:
oew,ijik) = Kagn (G ijowv,ij —Cwn,ijown, (k)) (j=12)
where'
Geometrlcal stress concentratlon factor for nominal hull glrder stress depending—en
: n-as : : Ko is given in Table 1 and Table
2 for the longitudinal end connectlon specified in 1.1.2 (1) and 1.1.2 (2), respectively.
The stress concentration factor can be evaluated directly by the FE analysis.
Cwv i, Cwr 2, Cowrr i1, Cwr 2 : Load combination factors for each load case
defined in Ch 4, Sec 4, 2.2.
owv, i1, Owy, 2, Owr, (p - Nominal hull girder stresses, in N/mmz, defined in Sec 3, 2.2.2.

Paragraph 2.3.3 has been amended as follows.

2.3.3  Stress due to wave pressure
The hot spot stress, in N/mm*, due to the wave pressure in load case “i1” and “2” for loading
condition “(k)” is to be obtained from the following formula:

6Xf 6Xf
KK CnE, i jkyPw, z,(k)Sf 1—7/ o
_ N T 03 —
Orw,ijk) = " 10 (i=12)
6x 6x
2 S S
KgKspew,ijiost [1—£+ .2 J
3 .
OLw,ijk) = 12w 10 (J:L 2)
, 2CNg iy Pw iy > Cneie < 0.5
CW.il(k) = .
Aw Pw il(k) s Cneitky 2 0.5
0 ) CNE,iZ(k) <0.5
Pcew i2k) = .
“ CCng 20y = DPw iy 5 Cnglizie 2 0.5
where:
Dw.ijtk) - Hydrodynamic pressure, in kN/m’, specified in Ch 4, Sec 5, 1.3, 1.4 and

1.5, with f, = 0.5, in load case “i1” and “i2” for loading condition “(k)”. When the
location of the considered member is above the waterline, the hydrodynamic
pressure is to be taken as the pressure at waterline.
Ko : Geometrlcal stress concentratlon factor for stress due to lateral pressure dependingen
: : =65 : : - K,; is given in Table 1 and Table
2 for the longitudinal end connectlon specified in 1.1.2 (1) and 1.1.2 (2), respectively.
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The stress concentration factor can be evaluated directly by the FE analysis—whenthe

2 .2
to(a”=b
K, =1+ M 1_i 1+ﬁ 1073
2Wb bf Wa

a, b : Eccentricity, in mm, of the face plate as defined in Fig. 1. For angle profile, “b” is
to be taken as half the net actual thickness of the web.

tn br:  thickness and breadth of face plate, in mm, respectively, as defined in Fig. 1.

Wa, W : Net section modulus in A and B respectively(see Fig. 1), in cm’, of the stiffener
about the neutral axis parallel to Z axis without attached plating.

Cne,iji - Correction factor for the non linearity of the wave pressure range in load
case “i1” and “i2” of loading condition “(k)”
i ‘ ‘ 2.57]
Pw ., ij), WL
Z=lew w500, 1
rg w,ijk), WL
eXp — ‘ for z > TLC(k) -_—
P ik _ P&
CNE,ijk) = P OPE140.5) M
P8
Pw.ijk), WL
10 for ZSTLC(k) —M
P&

Trcq : Draught, in m, of the considered loading condition *“(k)”
Pw.ij, WL - Hydrodynamic pressure, in kN/m?, at water line in load case “i1” and “i2”
of loading condition “(k)”

z : Z co-ordinate, in m, of the point considered

s : Stiffener spacing, in m

¢ : Span, in m, to be measured as shown in Fig. 2. The ends of the span are to be taken at
points where the depth of the end bracket, measured from the face plate of the stiffener
is equal to half the depth of the stiffener

xy: Distance, in m, to the hot spot from the closest end of the span 7 (see Fig. 2)

w: Net section modulus, in cm® , of the considered stiffener. The section modulus w is to
be calculated considering an effective breadth s., in m, of attached plating obtained
from the following formulae:

0.67s -sin z 51_1/\/5 for éSL

. 6 2s s 1-1/43
< ¢ 6

0.67s for —>———

s 1—1/\/5
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Fig.1 has been amended as follows.

Fig. 1 Sectional parameters of a stiffener
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Paragraph 2.3.4 has been amended as follows.

2.3.4  Stress due to liquid pressure
The hot spot stress, in N/mm?, due to the liquid pressure in load case “i1” and “i2” for loading
condition “(k)” is to be obtained from the following formula:

2 6)Cf 6Xf2
KK Cnr, i jaoyPew, i jioySt™| 1- R + .2
-10° (

j=12)

O, .. =
CW,ijk) 12w

where:

paw.ijw: Inertial pressure, in kN/m?, due to liquid specified in Ch 4, Sec 6, 2.2, with f,
=0.5, in load case “il” and “i2” for loading condition “(k)”. Where the
considered location is located in fuel oil, other oil or fresh water tanks, no inertial
pressure is considered for the tank top longitudinals and when the location of the
considered member is above the liquid surface in static and upright condition, the
inertial pressure is to be taken at the liquid surface line.

Cwr,ija: Correction factor for the non linearity of the inertial pressure range due to liquid
in load case “i1” and “i2” for loading condition “(k)”
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i 2.5 ]
‘pBW, i j(k), SF‘
P s oy ‘pBW, i j(k), SF‘
exp| — ‘ ‘ for z>zg —
p i j(k), S -1 PE
CNI, i j(k) = M(_ In 05) A.S
J24
PBw,ijk), SF
10 for ZSZSF—‘ lj() ‘
ZSF
% In general 1t 1S taken equal to zmp” deﬁned in Ch 4 Sec
6. If the considered location is located in fuel oil, other oil or fresh water tanks,
it may be taken as the distance to the half height of the tank.
z . Z co-ordinate, in m, of the point considered
DBW, i j(k), SF ° Inertial pressure due to liquid, in kN/mz, taken at the liquid surface in

load case “i1” and “i2” for loading condition “(k)”. In calculating the inertial
pressure according to Ch 4 Sec 6, 2.2.1, x and y coordinates of the reference
point are to be taken as liquid surface instead of tank top.

K, K, : the stress concentration factor defined in 2.3.3

Paragraph 2.3.6 has been amended as follows.

2.3.6  Stress due to relative displacement of transverse bulkhead or floor in way of transverse
bulkhead or stool
For longitudinal end connection specified in 1.1.2 (2), Fthe additional hot spot stress, in N/mmz,
due to the relative displacement in the transwerse direction perpendicular to the attached plate
between the transverse bulkhead or floor in way of stools and the adjacent transverse web or
floor in load case “i1” and “i2” for loading condition “(k)” is to be obtained from the following

formula:
- | Kar-a9dF-a,ijik) ¥ Kaa-aCaa-a, i jory ~ Torpoint”a" (j=1.2)
d k n ]
O TNK g par i iy + Kaao pOau—s. i joy  for point” £
where:

a, f . Suffix which denotes the location considered as indicated in Table 42
A, F: Suffix which denotes the direction, forward (F) and afterward (4), of the transverse

web or floor where the relative displacement is occurred as indicated in
Table 42 (see Fig. 3)
OdF-a, i j(k)» Odd-a, i j(k)» OdF-f i j(k)» OdA-f i j(k) : Additional stress at point “a” and “f”,

in N/mm?, due to the relative displacement between the
transverse bulkhead or floors in way of stools and the
forward (F) and afterward (4) transverse web or floor
respectively in load case “i1” and “i2” for loading
condition “(k)”

390,y Elalr [ _ 115\ x ]

wal p(0 g Ip +0pl ) Ly

-5
OdF—a,i j(k) = 10
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3964 jyEL4LF ‘fo‘ 0'95A,ij(k)E]A‘fo‘ -5
OdA~a,i j(k) = I-L15 - 3 10
’ wl 4(Calp +0ply) € 4 wl
3.96F i juEL4LF ‘fo‘ 0'95F,ij(k)E1F‘fo‘ 5
JdF—f ij(k): 1_115 - 3 10
’ wil p(04lp + Ll ) lF Wil g
395, : :nEl 41 X
Oty i joty = —— LA 1—1.15M 1073

WFKA(EAIF +€F]A) lp

OF,ijik O4,ijiky - Relative displacement, in mm, in the &ansvesse direction perpendicular to
the attached plate between the transverse bulkhead or floor in way of stools
and the forward (F) and afterward (A4) transverse web or floor in load case
“i1” and “i2” for loading condition “(k)” (see Fig. 3)

(a) For longitudinals penetrating floors in way of stools
Relative displacement is defined as the displacement of the longitudinal in relation
to the line passing through the stiffener end connection at the base of the stool
measured at the first floor forward (F) or afterward (4) of the stool.

(a) _For longitudinals other than (a)
Relative displacement is defined as the displacement of the longitudinal in relation
to its original position measured at the first forward (F) or afterward (4) of the
transverse bulkhead.
Where the stress of the face of longitudinal at the assessment point due to relative
displacement is tension, the sign of the relative displacement is positive.

Ir, I, : Net moment of inertia, in cm”, of forward (F) and afterward (4) longitudinal

Kir-a, Kat-a, Kar-, Kaa-r : Stress concentration factor for stiffener end connection

at point “a” and “f “ subject to relative displacement between the
transverse bulkhead and the forward (F) and afterward (4) transverse
web_or floors in way of stool respectively as defined in Table 42.
The stress concentration can be evaluated directly by the FE analysis
when the detail of end connection is not defined in Table £2.

lp, Ly : Span, in m, of forward (F) and afterward (4) longitudinal to be measured as
shown in Fig. 2

X/, Xrs - Distance, in m, to the hot spot from the closest end of ¢ and ¢, respectively (see
Fig. 2).
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Fig.3 has been amended as follows.

Fig. 3

Trans. T.BHD Trans.

A -, !
Trans. T.BHD Trans.
3. Hot spot mean stress
3.3 Mean stress according to the simplified procedure

Paragraph 3.3.1 has been amended as follows.

3.3.1 Hot spot mean stresses
The structural hot spot mean stress, in N/mm?, in loading condition “(k)” regardless of load

€C

case “i” is to be obtained from the following formula:
O mean, (k) = OGS, (k) T Os1,(k) ~ 982,(k) T Ods, (k)
where
oGs, (h - Stress due to still water hull girder moment, defined in 3.3.2
Os1, (h: Stress due to static pressure when the pressure is applied on the same side as the
ordinary stiffener depending on the considered case, with consideration of the
stresses defined in 3.3.3 to 3.3.5
Os2, (. Stress due to static pressure when the pressure is applied on the side opposite to the
stiffener depending on the considered case, with consideration of the stresses
defined in 3.3.3 t0 3.3.5
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BLLS Ly + & S Sas are wWea S >
ous, - Stress due to relative displacement of transverse bulkhead in still water, defined in

3.3.6.

Paragraph 3.3.3 has been amended as follows.

3.3.3  Stress due to hydrostatic and hydrodynamic pressure
The hot spot stress due to hydrostatic and hydrodynamic pressure, in N/mm?, in loading
condition “(k)” is to be obtained with the following formula:

r,( 6)(?{‘ 6Xf2
AglAS[)S’(k)bk Ll— E T Ez
10°

O =
LS, (k) 12w

2
Pew,itky T Pow,i2ik) | 2 6x, Oxf
Ky Ko Ps (k) + s 1= T
10°

2 0?2
12w

OLS, (k) =

where:
Ps, (. Hydrostatic pressure, in kN/m?, in loading condition “(k)” specified in Ch 4, Sec 5,
1.2.
Pewii (- Corrected hydrodynamic pressure, in kN/m’, according to 2.3.3, with fr=
0.5, in load case “i1” and “i2” for loading condition “(k)”.
i : Suffix which denotes the load case specified in Sec 2 [2.1.1], when calculating the
mean stress, "/" is to be used.

Paragraph 3.3.4 has been amended as follows.

3.3.4  Stress due to liquid pressure in still water
The structural hot spot mean stress due to liquid pressure in still water, in N/mm®, in loading
condition “(k)” is to be obtained with the following formula:

2 6Xf 6)Cf2
KglKSpCS, (k)Sf 1—7+ ;
10°

/2
ocs, (k) = 1w
where:
Pcs, : Liquid pressure in still water, in kN/m?, in loading condition “(k)” specified in Ch 4,

Sec 6, 2.1.
Where the considered location is located in fuel oil, other oil or fresh water tanks, d4p and Ppy

defined in Ch 4 Sec 6 are to be taken equal to 0 and z7op specified in Ch 4 Sec 6, 2.1 is to be
taken equal to zgx specified in 2.3.4.
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Table 1 has been amended as follows.

1
v swatertight —_ 15 Pl 115 15
Aft Fore &
nea-watertight —_ 165 1t —_— —_—
N
S S ¥ swatertight —_— P 105 155 105
2 , dw<dtSdw | 145 I 115 14
AW 15dw<d 14 105 115 135
Aft Fore &
| dw<d<tsaw | 4ss 1 —_ —_
pen-watertight
NG \ 15dw<d 15 105 —_— —_—
Y
= . i < dt-Sebow '] 105 115 Sl
d £ watertight
15dw<d 105 105 Sl 105
3 . o < d<t- Sl 14 P P 135
AW 15dw<d 135 105 105 13
Aft Fore &
—> | dw<d<tsdw 15 Pl — —_
15dw<d 145 105
\Q\ ‘ f\/ 5 = = =
= dw<d<tSdw | 05 165 P 165
d f watertight
15dw<d 105 105 105 165
4 . o < dt-Sebow Pl 105 105 125
&a %’ﬁ%ﬁ%jﬁ
o AW 15dw<d 105 105 105 12
Aft Fore
R — . v < d<t- Sl 13 P 135 105
seatertight
e N 15dw<d 13 105 13 105
N/ L |¥ ¥
S — S | dw<d<tsdw 14 P —_— —_—
15dw<d 14 105 —_— —_—
5 . o < dt-Sebow I 165 165 12
é %%%h&
o AW 15dw<d 105 165 165 115
Aft Fore
- —_— . o < d<t-Sebow 13 Pl 155 Sl
swatertight
Q’J \ 15dw<d 13 105 15 105
NS ¥ #
SHT S | dw<debsdn | 435 Sl —_— —_—
15dw<d 135 105 —_ —_
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e < d<d-Selw

150 <d

e < d<d-Selw

+5dw<d

e < d<t-Selw

+5dw<d

e < d<tSehw

+5d4<d

e < d<tSebhw

150 <d

e < d<d-Selw

+5dw<d

e < d<}Sehw

+5d+<d

e < d<}Sehw

1544 <d

e < d<tSehw

150 <d

— AW f—
Aft Fore
L Ny
CA7
— AW —
Aft Fore
N\
L)
A dw
Aft Fore
\
\94 %/
) )
Aft ] Fore
LW
) )
Aft | Fore
L\
) )
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Table 1 Stress concentration factors for non-watertight longitudinal end connection at

transverse webs or floors other than transverse bulkheads or floors in way of stools

Assessed . Stress concentration factors
Bracket type . Bracket size
point Ky K
1 o dW
A F
N 4 1.65 1.1
(=2 ity EXALS
N W
2 o dW
A F dw< d<1.5dw 1.55 1.1
a
NEANY%
aY
S 7 S 15dw<d L5 1.05
3 — AW j—
A P dw < d<1.5dw 1.5 1.1
a
LN
S 7 S 1.5dw<d 145 1.05
4 o dW
A F dw < d<1.5dw 1.4 1.1
f
] w
S 7 S 1.5dw<d 14 1.05
5 H\(dw e
A F dw < d<1.5dw 1.35 1.1
f
LY
S \4? S 1 SdWét_i 1.35 1.05
6 —s AW —
A F dw < d<1.5dw 1.15 1.05
a
- a
L Ny
T
S d d S L.5dw<d L1 105
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Bracket type

Assessed

Bracket size

Stress concentration factors

point Ky Kq
L — AW je— dw < d<1.5dw 115 1.05
A F
x a
<
N NK Sdw<d 11 1.05
o e —
) 4 )
8 —x dw e
dw < d<1.5dw 1.1 1.1
A F — -
—J & ’
<
\ M \v/
8 d d S 15dw<d 1.05 1.05
9 <
Tripping A - F
bracket > a
<\ ¢ d< 2 145 L1
S N <T>\ S
10 F
Tripping Ly
bracket g N ' a d<2.5h 135 11
[e———T
DI
11 N
- a
Tripping Ly F d,<2h L15 11
bracket </ r\/ and
[ef—>f f hS_Z
S T4 S == 1.85 1.1
~
o F 4 1.15 11
Tripping > d;<2.5h - —
bracket - s\/ and
Va
<
S kd—2><d—]>\ h S f T=42 1.35 1.1
13 )
F ¢ L1 L1
Tripping > d;<2h
bracket 5 and
‘: = L b=,
S a7, S =4 2.05 11
14 A
Trippint A F
bralljcpketg — 4 d,=2.5h Li L1
<@
N\ and
[——fe— nR=62
S d, d, h S -f _ 1.8 1.1
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Table 2 has been added as follows.

Table 2 Stress concentration factors for watertight longitudinal end connection at transverse

bulkheads and floors in way of stools

Assessed ) Stress concentration factors
Bracket type - . Bracket size
— Ky Ko Ky Ky
1 o AW
a
<2
N ;
S o= L1 1.05 155 105
2 — AW j— u dw < d<l1.5dw 145 1.1 115 14
A F -
Lsdw<d 14 1.05 115 135
X 3
b ¥ dw < d<1.5dw L1 1.05 L1 1.1
WG = - =
Lsdw<d 105 1.05 L1 1.05
3 —> AW j—
d p dw<d<1.5dw 14 11 11 135
A
F Lsdw<d 135 1.05 1.05 13
g \
LN Y dw<d<l.5dw | 105 105 L1 1.05
17 e
Lsdw<d 105 1.05 1.05 1.05
4 —idw — 4 dw < d<1.5dw 11 1.05 1.05 125
. a
A ,| Lsdw<d 1.05 105 1.05 12
g A
4 ¥ dw < d<1.5dw 13 11 1.35 1.05
i L — - il B
Lsdw<d 13 1.05 13 1.05
3 AW ; dw < d<1.5dw 11 1.05 1.05 12
A F -
)I 15dw<d 1.05 1.0 1.05 115
<@
\J\ % dw<d<1.5dw 1.3 1.1 1.55 11
> f = =2 120 Ll
S d
Lidw<d 13 1.05 L5 1.05
6 o dw e . dw<a<isaw | 11 105 | 105 L1
A F B
Lsdw<d 105 105 1.05 1.05
" W
A dw < d<1.5d
R f aw = a<l.odw 1.05 1.05 11 105
L
LSdw<d 105 1.05 1.05 1.05
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Assessed Stress concentration factors
Bracket type - . Bracket size
point Ko Ken Kr Kia
1 — dw je— . dw< d<1.5dw L1 1.05 1.05 12
A F -
1.5dw é@’ 1.05 1.05 1.05 115
< \
\/\ \/ dw<d<1.5dw 1.05 1.05 1.05 1.05
[ > f
K
Lsdw<d 1.05 1.05 1.05 1.05
8 o dw e . dw < d<1.5dw 11 1.1 1.05 115
. a
A Lsdw<d 105 | 105 | 105 L1
N ¥ ; dw<d<l.5dw | 105 | 105 L1 1.05
VL P
1.5dw<d 1.0 1.0 1.0 1.0
5 =
F
Tripping > ¢ 14 1.05 1.05 175
bracket d<2h
LW d=2h
PEEEEEN|
S h d s z 1.6 1.05 17 1.05
10 ] F
A a
Tripping e 13 1.05 1.05 175
bracket \Q\ ;\/ d<2.5h
“a I -
h 1.55 1.05 13 1.05
m =
. F a
Tripping L, - d,<2h L1 105 105 12
bracket T
> \% and
“c?"d—" f h=d;
S 2 G h s 175 1.05 14 1.05
B =
Tripping _ 2 |\ T ¢ 4,=25h L1 1.05 1.0 12
bracket - \ and
A ¥ h<d,
[—f——
S &1 4 T $ L 13 | 105 | 105 | Lo
I =
. . F a
Tripping e ¢ d,<2h 1.05 1.05 1.05 115
bracket T
> \% and
D H
S 2 th S 1.95 105 155 105
m =
A F 4 d <25k 1.05 1.05 1.05 1.15
Tripping R —> \ ;=< = — — —=
N\ and
PR —— f _éé_ig
S G| 4 h S 17 1.05 115 1.05
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Chapter9 OTHER STRUCTURES
Sectionl FORE PART
4, Scantlings

4.3 Ordinary stiffeners
Paragraph 4.3.3 has been amended as follows.

433
The net thickness of the web of ordinary stiffeners, in mm, is to be not less than the greater of:
t=3.0+0.015L,
40% of the net effered required thickness of the attached plating, to be determined
according to 4.2 and 5.2.

The net dimensions of ordinary stiffeners are to comply with the requirement in Ch 6, Sec 2,
2.2.2 and 2.3.

Section2  AFT PART
4. Scantlings

4.2 Ordinary stiffeners
Paragraph 4.2.3 has been amended as follows.

423

The net thickness of the web of ordinary stiffeners, in mm, is to be not less than the greater of:
t=3.0+0.015L,
40% of the net effered required thickness of the attached plating, to be determined
according to 4.1.

The net dimensions of ordinary stiffeners are to comply with the requireent in Ch 6, Sec 2,
2.2.2 and 2.3.

114



Section3  MACHINERY SPACE

7. Main machinery seating

7.2 Minimum scantlings

Paragraph 7.2.1 has been amended as follows.

7.2.1
The net scantlings of the structural elements in way of the internal combustion engine seatings
are to be obtained from the formulae in Table 2. However, the net cross-sectional area of each
bedplate of the seatings may be determined by the engine manufacturers, provided the
information regarding permissible foundation stiffness considering the engine characteristics
and engine room arrangement, etc..

Section4  SUPERSTRUCTURES AND DECKHOUSES

Symbols have been amended as follows.

Symbols

For symbols not defined in this Section, refer to Ch 1, Sec 4.
L, : Rule length L, but to be taken not greater than 300 m
pp : Lateral pressure for decks, in kN/m’, as defined in 3.2.1
psi : Lateral pressure for sides of superstructures, in kN/m?, as defined in 3.2.3
: Material factor, defined in Ch 3, Sec 1, 2.2
s : Spacing, in m, of ordinary stiffeners, measured at mid-span along the chord

¢ . Span, in m, of ordinary stiffeners, measured between the supporting members, see Ch 3, Sec
6,4.2

¢ : Coefficient taken equal to:
c=0.75 for beams, girders and transverses which are simply supported on one or both
ends
c=0.55 in other cases

m, : Coefficient taken equal to:

2
m, —0.204%[4(%} ],with 531
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4, Scantlings

4.1 Side plating of non-effective superstructures

Paragraph 4.1.1 has been amended as follows.

4.1.1
The gross thickness, in mm, of the side plating of non-effective superstructures is not to be less
than the greater of the following values:

botetor e = 1215 fkpg +1.5
1 =0.8VkL

Paragraph 4.2 has been amended as follows.

4.2 Deck plating of non-effective superstructures

4.2.1
The gross thickness, in mm, of deck plating of non-effective superstructures is not to be less
than the greater of the following values:

2l 1= 1215\[kpp +1.5

t=(55+0.02L Wk
where L is not to be taken greater than 200 m.

4.2.2
Where additional superstructures are arranged on non-effective superstructures located on the
freeboard deck, the gross thickness required by 4.2.1 may be reduced by 10%.

423
Where plated decks are protected by sheathing, the gross thickness of the deck plating
according to 4.2.1 and 4.2.2 may be reduced by =s=1.5 mm. However, such deck plating is not

to be less than 5 mm.
Where a sheathing other than wood is used, attention is to be paid that the sheathing does not
affect the steel. The sheathing is to be effectively fitted to the deck.

4.5 Decks of short deckhouses
Paragraph 4.5.1 has been amended as follows.

4.5.1 Plating
The thickness, in mm, of weather deck of short deckhouses and is not to be less than:

et t =8k +1.5

For weather decks of short deckhouses protected by sheathing and for decks within deckhouses,
the gross thickness may be reduced by = 1.5 mm. However, such deck plating is not to be less

than 5 mm.
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5. End bulkheads of superstructure and deckhouse

53 Scantlings
Paragraph 5.3.2 has been amended as follows.

53.2 Plate thickness

The gross thickness of the plating, in mm, is not to be less than the greater of the values
obtained from the following formulae:

00w 1=09s5,fkpy +1.5

Lo = (5 0+22 - }/’ for the lowest tier

(4 0+ jf for the upper tiers, without being less than 5.0 mm.
100

Section 5 HATCH COVERS

Symbols have been amended as follows.

Symbols

For symbols not defined in this Section, refer to Ch 1, Sec 4.
ps : Still water pressure, in kN/m?, defined in 4.1
pw: Wave pressure, in kN/m?, defined in 4.1
pc : Pressure acting on the hatch coaming, in kAN/m?, defined in 6.2
Fs, Fy: Coefficients taken equal to:
F¢=0and Fy=0.9 for ballast water loads on hatch covers of the earge ballast hold
Fs—l Oand Fr=1.0 in other cases
s : Length, in m, of the shorter side of the elementary plate panel

¢ : Length, in m, of the longer side of the elementary plate panel
b, : Effective width, in m, of the plating attached to the ordinary stiffener or primary supporting
member, defined in 3
w : Net section modulus, in cm’, of the ordinary stiffener or primary supporting member, with
an attached plating of width b,
Agp: Net shear sectional area, in cm?, of the ordinary stiffener or primary supporting member
m : Boundary coefficient for ordlnary stiffeners and primary supporting members, taken equal
to:
m = 8 , in the case of ordinary stiffeners and primary supporting members simply supported at
both ends or supported at one end and clamped at the other end

m = 12 , in the case of ordinary stiffeners and primary supporting members clamped at both
ends

tc : Total corrosion addition, in mm, defined in 1.4
ou, T, . Allowable stresses, in N/mmz, defined in 1.5
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1. General

15 Allowable stresses
Table 2 has been amended as follows.

Table 2 Allowable stresses, in N/mm?>

Members of Subjected to ., in N/mm* 7, in N/mm?
Weathertight hatch cover External pressure, as defined in 0.80 R,z 0.46 R,5
Pontoon hatch cover Ch4,sec5,25.2.1 0.68 R.;y 0.39 Ry
Weathertight hatch cover and| Other loads, as defined in Ch 0.90 R 051 R
pontoon hatch cover 4.Sec551landCh4 Sec6 2 ’ eft ’ elt
5. Strength check
5.2 Plating

Paragraph 5.2.3 has been amended as follows.

5.2.3  Critical buckling stress check
The compressive stress o in the hatch cover plating, induced by the bending of primary

supporting members, parallel to the direction of ordinary stiffeners is to comply with the
following formula:

O-S._O-Cl

where:
S : Safety factor defined in Ch 6, Sec 3
oci: Critical buckling stress, in N/mmz, taken equal to:

Oc1 =0pf for O'EIS

R R
GCl:ReH(l_ ;H J for 0E1>%
El

2
t
G =3.6E
El (1000sj

¢t : Net thickness, in mm, of plate panel

The compressive stress o in the hatch cover plating, induced by the bending of primary

supporting members, perpendicular to the direction of ordinary stiffeners is to comply with the
following formula:

O-S._O-CZ

where:
S : Safety factor defined in Ch 6, Sec 3
ocy: Critical buckling stress, in N/mmz, taken equal to:
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Oc2=0p2 for Opy S——

R R
S [1 . 40—H] for  opy > Rt
E2

2
t
Opy =09mE
£ (moossj

m : Coefficient taken equal to:

T 2
m=c| 1+ (S—S] :
l v +1.1
¢t : Net thickness, in mm, of plate panel
ss : Length, in m, of the shorter side of the plate panel

U : Length, in m, of the longer side of the plate panel
w : Ratio between smallest and largest compressive stress
¢ : Coefficient taken equal to:
¢ = 1.3when plating is stiffened by primary supporting members

c=1.21 when plating is stiffened by ordinary stiffeners of angle or T type

¢ = 1.1when plating is stiffened by ordinary stiffeners of bulb type

c=1.05 when plating is stiffened by flat bar.

c=1.30 when plating is stiffened by ordinary stiffeners of U type. The higher ¢

value but not greater than 2.0 may be taken if it is verified by buckling strength check of
panel using non-linear FEA and deemed appropriate by the Society.
An averaged value of c is to be used for plate panels having different edge stiffeners.

In-addititen—tThe bi-axial compression stress in the hatch cover plating, when calculated by
means of finite element analysis, is to comply with the requirements in Ch 6, Sec 3.

5.3 Ordinary stiffeners
Paragraph 5.3.2 has been amended as follows.

5.3.2  Minimum net thickness of web
The web net thickness of the ordinary stiffener, in mm, is to be not less than the—minimum

waluesgiveninb-22 4mm.

54 Primary supporting members
Paragraph 5.4.2 has been amended as follows.

5.4.2  Minimum net thickness of web
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Chapter 12 ADDITIONAL CLASS NOTATIONS
Sectionl GRAB ADDITIONAL CLASS NOTATION
2. Scantlings

2.1 Plating
Paragraph 2.1.1 has been amended as follows.

2.1.1
The net thickness of plating of inner bottom, lewer—strake—ef hopper tank sloping plate and
transverse lower stool plating, transverse bulkhead plating and inner hull up to a height of 3.0m
above the lowest point of the inner bottom, excluding bilge wells, is to be taken as the greater
of the following values:
t, as obtained according to requirements in Ch 6 and Ch 7

tGr, as defined in 2.1.2 and 2.1.3.

Paragraph 2.1.3 has been amended as follows.

2.1.3
The net thickness tgr, in mm, wethin—the-lewer—3—m of hopper tank sloping plate, and—ef
transverse lower stool, transverse bulkhead plating and inner hull up to a height of 3.0m above
the lowest point of the inner bottom, excluding bilge wells, is to be obtained from the
following formula:

tor = 0.28(M gp + 42 W'sk
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Notes:

Al albadi B

EFFECTIVE DATE AND APPLICATION (Amendment 1-3)

The effective date of the amendments is 1 July 2009.

Notwithstanding the amendments to the Rules, the current requirements may apply to
ships for which the date of contract for construction* is before the effective date.
*“contract for construction” is defined in the latest version of IACS Procedural
Requirement(PR) No.29.

IACS PR N0.29 (Rev.4)

The date of “contract for construction” of a vessel is the date on which the contract to build the vessel is signed between the

prospective owner and the shipbuilder. This date and the construction numbers (i.e. hull numbers) of all the vessels included in the

contract are to be declared to the classification society by the party applying for the assignment of class to a newbuilding.

The date of “contract for construction” of a series of vessels, including specified optional vessels for which the option is ultimately

exercised, is the date on which the contract to build the series is signed between the prospective owner and the shipbuilder.

For the purpose of this Procedural Requirement, vessels built under a single contract for construction are considered a “series of

vessels” if they are built to the same approved plans for classification purposes. However, vessels within a series may have design

alterations from the original design provided:

(1) such alterations do not affect matters related to classification, or

(2) If the alterations are subject to classification requirements, these alterations are to comply with the classification requirements in
effect on the date on which the alterations are contracted between the prospective owner and the shipbuilder or, in the absence of
the alteration contract, comply with the classification requirements in effect on the date on which the alterations are submitted to
the Society for approval.

The optional vessels will be considered part of the same series of vessels if the option is exercised not later than 1 year after the

contract to build the series was signed.

If a contract for construction is later amended to include additional vessels or additional options, the date of “contract for

construction” for such vessels is the date on which the amendment to the contract, is signed between the prospective owner and the

shipbuilder. The amendment to the contract is to be considered as a “new contract” to which 1. and 2. above apply.

If a contract for construction is amended to change the ship type, the date of “contract for construction” of this modified vessel, or

vessels, is the date on which revised contract or new contract is signed between the Owner, or Owners, and the shipbuilder.

This Procedural Requirement applies to all IACS Members and Associates.

This Procedural Requirement is effective for ships “contracted for construction” on or after 1 January 2005.

Revision 2 of this Procedural Requirement is effective for ships “contracted for construction” on or after 1 April 2006.
Revision 3 of this Procedural Requirement was approved on 5 January 2007 with immediate effect.

Revision 4 of this Procedural Requirement was adopted on 21 June 2007 with immediate effect.
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