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Abstract

The IACS Common Structural Rules are to be applied for double hull tanker of more than
150m length with contracted after 1 April 2006. The objectives of the rules are to make
more robust, safer ship and to ensure transparency of the technical background. In
compliance of CSR, we had carried out prescriptive rules scantling determination and 3-D
hold FE analysis of AFRAMAX TANKER. Prescriptive rules scantling determines the
minimum required scantling, hull-girder longitudinal bending and shear strength, hull girder
ultimate strength, local strength of plate and stiffener, strength of primary supporting
member and fatigue assessment of the longitudinal stiffener end connections to the
transverse bulkhead. 3-D hold FE analysis assesses the structural adequacy of the
vessel’ s primary hull structure and major supporting members using yielding and buckling
failure modes. So we could verify the strength assessment of AFRAMAX TANKER applied

CSR.

#Keywords: CSR(EM X 2&72!), 3-D hold FE analysis(3 Xt RXol4l).
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NET THICKNESS APPROACH £ ZHE3IA2H,
DANAMIC LOAD COMBINATION 2 BH LOCAL
RULES SCANTLING 1t FATIGUE, PSM(PRIMARY
SUPPORT MEMBERS), SLOSHING Hli&S 3
% CSR OlA MEH =IJtal HULL GIRDER
ULTIMATE STRENGTH £ 112ict0l 2HE =¥
SHRACE 3D HOLD FE ANALYSIS OiM= CSR
RULE 0l 2k  MODELLING, LOADING,
BOUNDARY CONDITION £ M &6t 2MH, YIELD
2t BUCKLING CHECK £ &3l STRENGTH
ASSESSMENT £ Z&otALE S5l BUCKLING 2
Z2 CSR 0l MZ0l BE&= AFZf2ZM NON-
LINEAR  ofi&del  ADVANCED  BUCKLING
ANALYSIS £ =835t 0I2 Soll CSR A E0!
CHet 28 COMPARTMENT 2| SCANTLING &0t &
F2 ZEot) AFRAMAX TANKER &2 €A e
2

Ol 2toh D=staX} 8Lk
2. 28
2.1 SHIP* S CHARACTERISTICS
LENGTH B.P 239.00 M
LENGTH SACNTLING 236.52 M
BREADTH 44.00 M
DEPTH 21.35 M
DRAFT (DESIGN) 13.60 M
DRAFT (SCANTLING) 1497 M
SPEED 14.80 KNOTS

2.2 CSR EVALUATION PROCEDURE
CSR SCANTLING EVALUATION 2
“ PRESCRIPTIVE RULES SCANTLING™ 2t
“ STRENGTH ASSESSMENT” 2 JH PART 2 +#
A& RUCH PRESCRIPTIVE RULES SCANTLING
2 222 RARMO e =J1 SCANTLING 2
ZM = A8t SCANTLING € ZdoHH HULL
GIRDER LONGITUDINAL STRENGTH, SHEAR
STRENGTH, LOCAL STRENGTH, BUCKUING &
FATIGUE STRENGTH & =Z&dta  UCL
STRENGTH ASSESSMENT &= PRESCRIPTIVE

AFRAMAX TANKER | CSR HE0 He 0&

RULES Oid Z& & SCANTLING Ol 222 LOAD
Jb SA0 d=XE0t= SEi0IAS HULL +==0
Chet STRENGTH £ S8t STRENGTH
ASSESSMENT = LONGITUDINAL S22t
INTERNAL SUPPORTING 2 E COARSE MESH
£ 0l3of FE ASSESSMENT £ &t UM
YIELDING 2+ BUCKLING 0Ol CHet ACCEPTANCE
CRITERIA = CSR = H &8t ZEE 22 CSR
HE AMOll= PRESCRIPTIVE RULES SCANTLING
OrESH & STRENGTH ASSESSMENT £ &™
OF &tC
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2.3 CORROSION ADDITIONS
CSR 0= PRESCRIPTIVE RULES SCANTLING
b STRENGTH ASSESSMENT £ AHl4tGHI! 2ol

“NET SHIP” JHEE =ZHE&otn UCH NET
SCANTLING 2 OFFERED SCANTLING OlIA
CORROSION MARGIN £ #i gtolth. Fig.1 2
HOLD LkoHl HEATED CARGO Jt LOADING ElAl
Z 22 CORROSION ADDITION Off CHEH 77

L endens A || g and 10
Fig. 1 CORROSION ADDITION

2.4 CSR LOADS
CSR OlMS RESTHH  =85t=  TOTAL
LOAD 2 248 T DYNAMIC COMPONENT 2
LOAD COMBINATION £ Daigt &gto] xoi
XEsl= RS LOAD 2 DG, OSD 28
LOAD 2} &+ SI0JICH
~. STATIC LOADS : BUOYANCY, STILL WATER
BENDING MOMENT AND SHEAR FORCE,
CARGO, BALLAST AND STEEL WEIGHT.
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A0, Ay, BFe

—. DYNAMIC LOADS (EXTERNAL) : VERTICAL
WAVE BENDING MOMENT AND SHEAR
FORCE, HORIZONTAL WAVE BENDING
MOMENT, IMPACT LOAD £ L@t
DYNAMIC WAVE PRESSURE.

-. DYNAMIC LOADS (INTERNAL) :
TANK PRESSURE.

—. SLOSHING LOADS (INTERNAL) : PARTIALLY
FILLED CARGO TANK 2/ PITCH 2 ROLL
MOTION Ol 218 LONGITUDINAL 2%
TRANSVERSE 282 SLOSHING PRESSURE.

DYNAMIC

1) PRESCRIPTIVE RULE SCANTLING LOADINGS

PRESCRIPTIVE RULES SCANTLING OIME=
NOMINAL DESIGN LOAD 2t AFZECH. NOMINAL
DESIGN LOAD = STRUCTURAL PANEL 2| BOTH
SIDE 0Off Z&ol= EXTERNAL PRESSURE ¢t
CARGO/BALLAST PRESSURE 2 =& 2ldl

=2 ZIOXIMH, LOAD COMBINATION £ D48tk

2) STRENGTH ASSESSMENT LOADINGS
STRENGTH ASSESSMENT 0Old= STATIC,
DYNAMIC LOADINGS(EXTERNAL, LIQUID
CARGO, BALLAST PRESSURE 2l HULL
GIRDER LOADS)2} A& ZIOIRICE

HULL GIRDER STRUCTURES STRENGTH 2t
STRUCTURAL ANALYSIS £ AH&t6to  <IaH
31 JH2l LOAD CASES JF 1e{EICh (H, ONE
CENTRELINE OIL-TIGHT LONGITUDINAL
BULKHEAD & & <)

2.5 PRESCRIPTIVE RULES SCANTLING

2.5.1 LOCAL RULES SCANTLING EVALUATION
HULL ENVELOPE STRUCTURE, INNER BOTTOM
el BULKHEAD STRUCTURE ©f PLATE ¢t
STIFFENER REQUIREMENT £ LtEtLHDD RUCH
LOCAL RULES SCANTLING O AMEdEe
DYNAMIC PRESSURE € +31J| floiMdz 22te
MEMBER 0l CHEt DESIGN LOAD 2t DYNAMIC
LOAD CASE € DAt
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2.5.2 PRESCRIPTIVE BUCKLING EVALUATION
CSR 0OilAM= PRESCRIPTIVE BUCKLING 1t
STRENGTH  ASSESSMENT  OIA  AIRH=
ADVANCED BUCKLING(PULS) 2 2tXl BUCKLING
REQUIREMENT & 2=0H0F 8L
PRESCRIPTIVE BUCKLING 2 HULL GIRDER
BUCKLING STRENGTH &M AXIAL HULL
GIRDER COMPRESSIVE STRESS @ HULL
GIRDER SHEAR STRESS £ 112i8tCh AXIAL
HULL GIRDER COMPRESSIVE STRESS = PLATE
PANEL 2| COMPRESSIVE BUCKLING STRENGTH
ot LONGITUDINAL STIFFENER =
COMPRESSIVE BUCKING STRENGTH £ ot=
Ot ofH, HULL GIRDER SHEAR STRESS
PLATE PANEL Ol CH8 SHEAR BUCKLING
STRENGTH £ 2tZ56H0F BHCH

PLATE BUCKLING & UNI-AXIAL BUCKLING
JQHGHH X 2Eel COMPRESSIVE STRESS 2
SHEAR STRESS 0l Tt BUCKLING UTILISATION
FACTOR =2ZM BUCKULNG & CHECK 3t1,
COMPRESSIVE AXIAL STRESS £ O0I&3dH0
COLUMN BUCKLING MODE 2 TORSIONAL
BUCKLING MODE & Sdil  STIFFENER
BUCKLING & CHECK 8tCt. =3l STIFFENER
COLUMN BUCKLING HAHAI LATERAL
PRESSURE Jt XEGHA &= STIFFENER Jt
SNIP Xicl & &2, A (2.1)21 MOMENTS OF
INERTIA REQUIREMENT CHECK Jt Z R3IL}.

i
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2.5.3 SIMPLIFIED FATIGUE ASSESSMENT
CSR OlA 1ed=l= FATIGUE ASSESSMENT =
“ LONGITUDINAL STIFFENER END
CONNECTION 0l TH8t FATIGUE ASSESSMENT”
2 “ INNER BOTTOM 1t HOPPER PLATE 9| &
220l 2t8t FE FATIGUE ASSESSMENT” 2 JIXI
£ 40 UACE LONGITUDINAL STIFFENER
END  CONNECTION O CH8F  FATIGUE
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ASSESSMENT =  SIMPLIFIED  FATIGUE
ASSESSMENT ZA BEAM THEORY O 2§t
NOMINAL STRESS APPROACH & AHE0oH0 Hl4t
otH, DESIGN DRAUGHT OIM2l FULL LOAD
CONDITION 3 NORMAL BALLAST DRAUGHT 0Oil
A2l BALLAST CONDITON 2 JtAl LOADING
CONDITION 0ilA 2] DAMAGE RATIO £ HIAHEHCE
DAMAGE RATIO Aldtal2 CiSa 20

DM; =

N, 5B m
— R T(l+—
K> (InNg)™% K g) (2.2)

21219 LOADING CONDITION OllIA  STRESS
RANGES £ Z&dEolJl ol VERTICAL WAVE
BENDING MOMENT, HORIZONTAL WAVE
BENDING MOMENT, DYNAMIC WAVE
PRESSURE, DYNAMIC TANK PRESSURE Jt Al
Lt FATIGUE ASSESSMENT Of AtEE=
TOTAL COMBINED STRESS RANGE = GLOBAL
DYNAMIC STRESS COMPONENTS 2t LOCAL
DYNAMIC STRESS AMPLITUDES 2 F&EN ¢
Ct. GLOBAL DYNAMIC STRESS COMPONENTS
= VERTICAL WAVE HULL GIRDER BENDING
STRESS 2} HORIZONTAL WAVE HULL GIRDER
BENDING STRESS £  1JddtH, LOCAL
DYNAMIC STRESS AMPLITUDES = OOUBLE
BOTTOM BENDING STRESS, LONGITUDINAL &
LOCAL BENDING STRESS 12i12 PLATE
BENDING STRESS £ 112i8tCh OIZH 8+ 3t
2 A (2.3)2] MEAN STRESS EFFECT € 1245t
0 =& TOTAL STRESS RANGE £ Z &St

Sri = O — 0.6 Orompresse. if Geomressios < 0 AN Gmsss > 0

Sp=§ i Oeompressve 2 0

Spi=0.6S if Oumste SO

Where:

mean stress plus half stress range, in N/mm?
= O + 5/2

mean stress minus half stress range, in N/mm?
= Omesn — 5/2

Otensile

Ocomprescioe

Omoan mean stress due to static load components in the full load
condition or ballast condition as appropriate, in N/mm?,

(2.3)

AFRAMAX TANKER 2] CSR & E0I & 0z

2.5.4 HULL GIRDER BENDING STRENGTH
RULE MINIMUM VERTICAL HULL GIRDER
MOMENT OF INERTIA(ly-min) 2t RULE MINIMUM
HULL GIRDER SECTION MODULUS(Z-min)=
0.4L MIDSHIP i A REQUIREMENT 2t 2tE5H0F
8Lt CSR 2 NET THICKNESS APPROACH Z M
v-min 2 Zy-min = JIZE RULES OHHl 90% =&=2=2
AEHOUCH
HULL GIRDER SECTION MODULUS
REQUIREMENT &= AP Ol F.P JHX FULL
LENGTH & 2t=oliOF SHCY.

2.5.5 HULL GIRDER SHEAR STRENGTH

HULL GIRDER SHEAR STRENGTH
REQUIREMENT X8t AP OIM F.P JHX FULL
LENGTH £ 2t=0i0F 6HH, PERMISSIBLE SHEAR
STRESS = CSR & [HELL

HULL GIRDER SHEAR STRENGTH £ XAl&tg
= LONGITUDINAL BULKHEAD 0f EHE_“ SHEAR
FORCE  CORRECTION It  TRANSVERSE
BULKHEAD STRINGER 2 LOAD 2 eI8t SHEAR
FORCE CORRECTION £ 1243t 0F 8tCH et
A TRANS. BULKHEAD OlA AFT 1 FRAME, FWD
2 FRAME A0l #2t2 C.L BULKHEAD PLATE
THICKNESS Jt &Jtot= Z &0l LIEHHTE,

2.5.6 HULL GIRDER ULTIMATE STRENGTH

HULL GIRDER ULTIMATE STRENGTH = CSR
Ol M=Z01 FIEle UWE2ZM, SAGGING
CONDITION Ol CSR CRITERIA & 2t=ol0F 8t

OlINE =48 oia HE0IA dXe HEdE &

Eol)l €8 REQUIREMENT 2A HOGGING,

HARBOUR 12|12 DAMAGED CONDITION Old=
LSt @=

2.5.7 EVALUATION OF STRUCTURE FOR
SLOSHING

CARGO TANKS, SLOP TANKS, BALLAST TANKS
Jeld LARGE DEEP TANK & &&= SLOSHING

e
o
rx
L
ton

SgEeT 2007 98



0

N
0x
e

N
08
ot

N
ok
&

i
i

Ol CHEt D24E GHOE BHCH.

LONGITUDINAL LIQUID MOTION 0O 9|8t
SLOSHING PRESSURE = TRANS. BULKHEAD,
STRINGER 12/22 TRANS. BULKHEAD 9 157
WEB FRAME AL0|2] LONGITUDINAL BULKHEAD,
DECK, INNER HULL ol PLATE 2t STIFFENER 0fl
A DA 0I0F BICH

15T WEB FRAME 0| BULKHEAD OIlAl 0.25¢ 0]
WOl RAXIBICH TRANS. BULKHEAD 2 FWD.
WEB 2t AFT WEB SECTION & SLOSHING &
cio0F  BHCh  EBF TRANSVERSE  LIQUID
MOTION 0ff 28 SLOSHING PRESSURE =
LONGITUDINAL BULKHEAD, VERTICAL WEB 1
212 LONGITUDINAL Ol Al 0.25bgn AFOIS) DECK,
INNER BOTTOM, STRINGER 2 &8 TRANS.
BULKHEAD 2| PLATE @+ STIFFENER Ol A D245
O10F BtCH,

258 PRIMARY
EVALUATION
PRIMARY SUPPORT MEMBER 0l CH&t SECTION
MODULUS, SHAER AREA 12|12 REQUIRED
WEB DEPTH = CSR CRITERIA 8 W 2L,
REDUCED SCANTLING Ol FE STRUCTURAL
ANALYSIS £ StESHHH  PSM SECTION
MODULUS 2t SHEAR AREA & PRESCRIPTIVE
RULES REQUIREMENT 2| 85%& = = ULt
TRANSVERSE PRIMARY SUPPORT MEMBER 2
PRESCRIPTIVE RULES g2 TRANS.
BULKHEAD 2! FWD WEB 2t AFT WEB £ HI2I&t
LIHXI WEB SEC. OilAl 224511, FWD WEB 2
AFT WEB = FE STRENGTH ASSESSMENT Ol Al
DB

SUPPORT MEMBER

2.6 STRUCTURAL STRENGTH ASSESSMENT

&9 INITIAL SCANTLING 0f PRESCRIPTIVE
SCANTLING Ol 2sff ZZE & F& HULL
STRUCTURE 2@ MAJOR SUPPORTING MEMBER
o FXHQ XNFPHg ZHEII A FE

ANALYSIS £ 8ISt CSR 2 ZS2 MIDSHIP
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CARGO  REGION Ol  CARGO  TANK
STRUCTURAL  STRENGTH  ANALYSIS &

MANDATORY AFE0IBH, MIDSHIP CARGO TANK
FE MODEL 2 3 CARGO TANK & IZZ&gHOF StCI.

FE MODEL 0l Al2%l= REDUCED THICKNESS
Z losOIA 0.5teen S W S ALESIH, MESH
SIZE = LONG. SPACE 2&#g J|Esl= 210 ¢
SHEOICh.  O8  Fig2 &  STRUCTURAL
STRENGTH ASSESSMENT & 98t FE ANALYSIS
ZEE 2HELL

Fig. 2 FE MODEL FOR STRUCTURAL STRENGTH
ASSESSMENT

2.6.1 FINITE ELEMENT LOAD CASE
AFRAMAX TANKER OIM ™02 Ngge=
ONE OIL-TIGHT CENTRELINE LONGITUDINAL
BULKHEAD 2 &< CSR =& Al 31 LOAD
CASES 0ff thEt HEJF @7 = AL
Table.1 2 ONE CENTRELINE OIL-TIGHT
LONGITUDINAL BULKHEAD 9| % 2&E AE
ol 18 LOAD CASES OICt,
FE ANALYSIS Oll AlB&l= LOADS & THS 240
—. STATIC SEA PRESSURE
. DYNAMIC WAVE PRESSURE
. HULL GIRDER VERTICAL BENDING MOMENT
AND VERTICAL SHEAR FORCE
. HULL GIRDER HORIZONTAL WAVE BENDING
MOMENT
. PRESSURE IN CARGO AND BALLAST TANKS

|
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Table 1 LOAD CASES

e Figure

Design load combination § + D (Sea-going laad cases)
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2.6.2 BOUNDARY CONDITION
MODEL 2| AFT END & FORE END 2&2 2=
LONGITUDINAL ELEMENT 2 INDEPENDENT
POINT Ol LINK 8 % INDEPENDENT POINT € X
L0l CHoh AFT END 2 dRE FIX 2 ot
FORE END &2 FREE Z 8tCt. INDEPENDENT
POINT = N.A o = & SHIP CENTER 9.1 WXt
HO0ICh  Z 2&S SPRING ELEMENT = SIDE

SHELL, INNER HULL LONGITUDINAL BULKHEAD,

OIL TIGHT LONGITUDINAL BULKHEAD & GRID
POINT Olf B&0ot12, Y 2&2 SPRING ELEMENT

= DECK, INNER BOTTOM el BOTTOM
SHELL 2 GIRD POINT ol ®&8tCt,
i = 1. 7 s
r—r—r! | [ +

Fig. 3 BOUNDARY CONDITION

AFRAMAX TANKER & CSR HE0| Ciet &

2.6.3 ASSESSMENT OF THE RESULT

FE STRUCTURAL ANALYSIS = PERMISSIBLE
VON-Mises  STRESS CRITERIA  (YIELD)2}
BUCKLING Ol 28t UTILISATION FACTOR 2 H
JHEtC.

YIELD UTILISATION FACTOR = INTERNAL
STRUCTURE 2t TANK BOUDNARY Of M@z} Ci2
A LEILED A2M, 229 RZMAMSE LOAD
COMBINATION Ol S, S+D Off Met 22 CHEMN
HEL D ACHL BUCKUNG = 22 igez 2
X0l CHEH ASSESSMENT & #=&istCt.

Table.2~3 2 YIELD 2t BUCKLING 0l Chst
UTILISATION FACTOR & LIEHACY

Table 2 YIELD UTILISATION FACTOR

Yield utilisation factor

Structaral compenent |
Internal structure in tanks
Plating of all non-tight structural members
including transverse web frame stracturs, wash | 410 (ioad combination s + D}
[bulkheads, mternal web, horizontal sf

trmgers,
[floors an girders. Pace plate of primary support A,<08 {load combination 5)
members modelied using plate ar rod elements

Structure on tank boundaries

[Plating of deck, sides, inner sides, hopper plate, | 4509 (load combination s + D)
[bilge plate, plane and corrugated cargo tank .

4,072 (load combination s)

of inner bottom, bottom, plane transverse | 4$08  {load combination S + D)
[brulkheads and corrugated bulkheads. Tight floars,
[girders and webs 25064 (load combination 5)

Table 3 BUCKLING UTILISATION FACTOR

Stroctural component Buckling uhilisation factor
7 <10 {load combination 5 + D)

Plate andt stiffened panels
7508 (load combination S

7$10  (load combination S + D)
Webs plate in way of openings

7 s08  (load combination S)
. 7505 (load combination S + D)
Piflar buckling of cross tie
structure
7504 (load combination S}
Cormugated bulkheads 7 <09 (load combination S + D)
- flange buckling
- column buckling n <072 (load combination 5)

2.7 #Xoli& 21

AFRAMAX TANKER &2
YIELD 2t BUCKLING € &
JIE=otNH, YIELD OiM= PRIMARY SUPPORT
MEMBERS FACE PLATE & 22 20K CRITERIA
LEGHA 2ot UACH e PULS OIN THRE
SO RULE REQUIREMENT & SH=EoHA 2
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ot ACH S3l, BOTTOM SHELL, WEB FRAME
SECTION, TRANS.BHD & &< SCANTLING &2t
Jb Bl A A e UCH PULS = CSR
MZ0] HEL= AE2ZM NON-LINEAR i
22 FHE ADVANCED BUCKLING ANALYSIS
OICH Fig.4~7 2 PULS & ZBtE S0F1 ULCH

ong
nnz
0z

Fig. 5 C.BHD-PULS CHECK

T

ooy

e TR

Fig. 6 TRANS. BHD-PULS CHECK
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o

Fig. 7 WEB FRAME-PULS CHECK

3. 2E

= HF0ME AFRAMAX TANKER 10l CHGH
CSR £ &&0ot0 HESHUCH

PRESCRIPTIVE RULES SCANTLING Ol AtSE
£ PRESSURE &= STATIC PRESSURE %
DYNAMIC PRESSURE 22 =& Ch DYNAMIC
PRESSURE = DESIGN LOAD € 1ci6tL] /USH,
LOADED CONDITION 1t BALLAST CONDITION
OlA2l DYNAMIC LOAD CASE & OIZaHA dl
Ot &tCt. (etAd DYNAMIC PRESSURE & 2ot
FIHAI= Odcl JHAI CASE € Dciafof StCh.

SIMPLIFIED FATIGUE ASSESSMENT Ol A
UPPER DECKOllAl 0.1D & 22t HoLls 2
Ol e STIFFENER SOFT HEEL 2 &8 &Gt
X @0l &8 0.1D #242 ol 220
= WEB STIFFENER Jt CONNECT ZXl %2 &
£, WATER-TIGHT COLLAR & FJ8tHL), CUT-
OUT 2| DETAIL DESIGN £ CSR RULES off (et
+=&oH0F Bt

STRUCTURAL STRENGTH ASSESSMENT OIAf
£ YIELD 2t BUCKLING(PULS)E CHECK &tRiLCH.
BUCKLING 2 CSR OIA MZ0l H8&% = A2
EM NON-LINEAR h4d el ADVANCED
BUCKLING ANALYSIS(PULS)OICL. PULS OiAE=
21212 2IHE STIFFENED PANEL 1 UN-
STIFFENED  PANEL 2 SH=23%t3 UChH
STIFFENED PANEL & BUCKLING CHECK Al
PLATE THICKNESS, STIFFENER PROPERTIES,
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el STIFFENER SPACING € 1l2dote gHH

UN-STIFFENED PANEL 01|/\‘I= PLATE

THICKNESS 2 PANEL GEOMETRY Z+= Jeist

Ct. E8t ASSESSMENT METHOD £ METHOD 1

o METHOD 2 2 L1 UCH 2EEHECx

STIFFENED PANEL 2 22 METHOD 1 0| A&

2 UN-STIFFENED PANEL A= METHOD 2 ot

AEECH

AFRMAX TANKER 2| CSR g H&E Zut

200 &= 0/Xl= SCANTUNG &= U

2Lk '

UPPER DECK : HULL GIRDER ULTIMATE

STRENGTH & FATIGUE

. C. L BULKHEAD (L.W.O T-BHD) : HULL
GIRDER SHEAR FORCE CORRECTION

—-. WEB PLATE 1.W.0 HOPPER & DOUBLE BTM.

FLOOR : FEM BUCKLING (PULS)

2
n;

00 44

ZJ1) : FEM BUCKLING (PULS)

. T-BHD PLATE [W.O MID-DEPTH : FEM
BUCKLING (PULS)

—. BOTTOM SHELL : FEM BUCKLING (PULS)

. DOUBLE SIDE WEB (T-BHD WEB 2Lt THICK.

AFRAMAX TANKER 2 CSR HZ0 § D&

2006 @ 4 & 1 & OlF HAE= LENGTH
150M Ol&2l DOUBLE HULL TANKER & &%
CSR Ol HE& 1 UASH, 2007 4 & 1 & 0|F
HetElE SEH0iME RULE CHANGE NOTICE
NO.1 & HBoAM 4HE =& oH0F BT MZ0
ML= CSR B2 =2 T SCANTLING 0
PULS Ol Qo Z& &0 JACH mM2tA PULS O
Z &8 LONGI. SPACE & WEB SPACE OIl 28+ &
=0t 22600 20, £8 INNER BOTTOM 1t
HOPPER PLATE 2 WELDED KNUCKLE &=
STRESS £ F4s 2 £ U= HOPPER &
28t CASE STUDY & Z X060t 20

2 =2 YMUA SMIK CSR FINAL
VERSION 0l CHEH J|Z DESIGN i8] Z2E Bl
/BESIFCO, =8 ZAt2l AFRAMAX TANKER

Ad HAHFE Al 0 2UE EUZ 5l0 2EH
& :EOHH ZIHO 0t E = YT gE

F

0>—{

2

N?.E OHHJ
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