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3. Harmonisation project £I84

IACS= 2008EHEE] &= CSRY| LSt E8HEH(harmoni—
sation project)S AIXGICH B 11F Z0] 20H2 & 1074
9| harmonisation project team(HPT)E A6t 1, HPTHE
2t MZ0IM 78t HPT manager 181t HPT member 4-10
HOZ AT SHEE0F] rule text 2! technical back—
ground JHEXAS Aot QUL eladgdME F2 A
A MAI BEE HPTO| Fodat UCH, HPTO3, FEA &
OF0| M= managing Society A&ts 35t QUL

E 1 HPT §i&t

HPT Subject
HPT 1* Wave Loads
HPT 2* Buckling
HPT 3* FEA
HPT 4 Corrosion
HPT 5 Welding
HPT 6* Fatigue of Hatch Corners
HPT 7 Ship in Operation
HPT 8* Fatigue
HPT 9* Prescriptive Criteria

HPT 10* Consequence studies

* KR member Z7F HPT
. ZRSBUE
4.1 Wave loads

Egt 3EFZHZ|(harmonised common structural Rules,
CSR-H)O|A &%= dynamic load case (DLC)= & 22}
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DLCZ LHF0iX|22 Ol= w20l -1, -2 A2 FE=H U
Lt Ol =0 HSM—12 vertical wave bending moment7}
202 |7} &= DLCO| HSM—2E YO 2 X7t =&

DLCO|C} IESH 318 CSR-BCOJ M= AfHo| SAt0| CHEIO
AR port sideE weather sideZ 716t SIHMERO|A

k=1
starboard side”| weather side7t &= 4= HE2 Alhkot
x| eret, SBE FANME FANEY YIS Y50l
CSR-OTR} Z0| 40| weather side7} Tl= 4R 25E A
A E|QACH 71& CSROAM= 2F DLCEHZ M= wave
bending moment2} & £359] still water bending moment
oF T2451H ZIQR=0|, CSR-HOAE= 2t DLCEZ ¥/S9
still water bending momentE 25 11243l0} 522 A A
2 & DLCY| 2uf7t =ict,

H 2 Dynamic load cases for strength assessment

CSR — Similar load

CSR-H
case

Load

Max, response CSR-BC | CSR-OT
Case
HSM Head Sea VBM max at MS H1 DLC 1
HAS Head Sea Vacc, Max at FP - DLC 2
FSM | Following Sea VBM max at MS H2 -
BSR Beam Sea, Roll max Rt & R2 | DLC 5

BSP Beam Sea, Press, Max at MS | P1 & P2 | DLC 7

OST Obligue Sea, TM max at +L - DLC 4
OSA Obligue Sea, Vacc, Max - -
osT \ / 0SA

) BSP l BSR
FSM I, _ HSM
= .[\ — > Jmmm
HSA
AP Midship FP

osT f BSP IBSR \ 0SA

12! 1 Schematic diagram of equivalent design wave
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OIS AIZ3I AIEIARE L0 A TK5E 202 BEtE
Ct O3 12 CSR-HO| HEH=l equivalent design wave
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CSR-HO| X™ZAE=HII= model extent, modeling 2,

boundary condition, hull girder load application,

equilibrium method, yield criteria, corrosion 1124, opening

T2 59 F2 g0l A0 ol CSRe| TS Foto]
S| RUCt 0% boundary conditiond] CHeHME= AMXSE
19| hatch corner fatigue H7tE /st warping HsS 6,_
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7/€E13 »»» Harmonised Common Structural Rules(CSR-H) 7H&5iEl

5t¥on Ch22| M| 7HX| buckling failure modeS 73t

- Overall stiffened panel capacity
- Plate capacity
- Stiffener buckling capacity

3 CSR-OTQH SAfst HiHoz mHdSL  stiffened
panel(SP)Z} un—stiffened panel(UP)2 T2, SP2} UP=
CtAl Method A2} Method B2 FFREICH M2tA, & 459
OE(SP-A, SP-B, UP-A, UP-B)2 failure mode, ultimate
critical stressAMO| AF2E/= reduction factor7} 2424 CH2
O, Method Az = 2Xiet AdsA A= U0
in—plane}aFo| HHQ|= 2rMGHK|EE IHE0| straight AMEHE
SXeittn JHHEEB2  Method BO| Hlg AHAMo=
ultimate critical stressZ} 22| AlAH=EICH

4.3 Fatigue strength

Simplified fatigue strength check@} 22510 CSR—HOf| A
= Y20 gt S-N CurveE 7|E2= 5t 2 HZNAM
of tiet SEEEA+E &t Uk

FE approachOAf= 7|1& CSR-BCOIM Q= coarse
mesh REIE 0|25t D2E7t= QIHEX| &1t x t mesh
analysisE St B2 IFEC} 7|& CSROIA LHE0[ Cha
EZ&39H grinding, TIG dressing, peening 9| post—weld
treatmentQ] AM|7} ZSIZQIOH, FQ D|2ZEE7t X|Ho
O3t design standardE AM|6| #8511 ULt

4.4 Prescriptive criteria
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o 20| nxHZollM CSR-0T0]| Hlsh = F=3HE XS
ot U

CSR-0T CSR-BC
(ReH) (Ry=235/k)
MS 235 235
HT32 315 301
HT36 355 326
HT40 390 345

unit : N/mm”

51882 ALE Hlus 2 CSR-OT= platingil CHaHA]
=CSR-BCO|| Hlal| 5{228 47} =1, stiffener0l| ChaiAl=
A7t Uiz Jo si88eleet S=38s &t 2ol
sg38ds MAACSol thall 2 ZE 12 2 T2 3
2 e, MHPICisET 2R5HE0| 28 F9 CSR-OTE
CSR-BCO{| H|5H plating2 O &2 X|&, stiffenere= BICHR
o 2 242 27671 H2 ¥ 4 Uk CSR-HOME BE+
=X SISAE HA GBS G18320| BiiElof s
CSR—-OTY plating, stiffener X|&AHAIS IHEHGIALCT

Permissible stress (HT36 plating)

400.00

—+—CaxRy
35000 {ESR-BC)- HT36

- . —#-CaxReH
300.00 *0—0\\‘ —"‘“‘H“ (CSR-OT)_HT36
000 '\\\‘1
200.00 ~—

150.00

Permissible stress

100.00

50.00

o 50 100 5%igma_hg 2% 250 300

Permissible stress (HT36 stiffener)
350.00

300.00 4 ——Cs xRy

(CSR-BC)_HT36
250.00 —#-CsxReH

200.00 \\\\
150.00

(CSR-OT)_HT36
100.00 ‘\‘\.‘I‘

50.00

Permissible stress

[ 50 100 150_, 200 250 300
sigma_hg

12 3 3{832H|w (HT36 plating & stiffener)
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5. Scantling impact of CSR—H

IACSOil M= 2012 780l S8 SEZ2(2)S SoHot
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SfUCt S70E report0il= CH29 LIEO0] ZBE0f QAT
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- Prescriptive  Assessment:  longitudinal  structural
members in the midship region (Yielding and Buckling)
- Finite Element Assessment: The cargo hold or tank at

midship only (Yielding only)

- Simplified fatigue strength assessment (Longi. stiffeners)

HOMO LIES 2%%6tH, MAHTEEX0 ot & =
=9 scantling impactZt A=Ll, MHSEMO| M=
A2LE EES YI6I0 Cha S7HE00F otH, MASHE
101 A HATHC| 2 HHATE CSR-BCO| HIgl Cid= &
ot= 40| UCh Ol I3 30M EOI Hiet 20| CSR-H
oAl EZTHof| chet 51ES30| CSR-BCO]| Hlo Z{0tX|= &
of 7I°l5le Aoz MY 4 Tt AXstE Mol theh FE
yield assessment?} #ZHGHM= & E= 22| minor impact
7t L2 AN HAELC

BtH AMXMSEMO| bottom platingZt inner bottom plating
2 FEA buckling check, GRAB, steel coil loadingS9| CI2
0] ol 2FXeIt FEHCE 2= He Chot
2t 5L check HEOA Mz ZAsts B
C. Ol= CSR-HE| SIEZHYHAOIM MAH=E7
MEES 5 knotsE 7PHSIOZ2M head seadEHQ| A
o] MErMo= ZrAsth 210 7[QISHC

O|EMAISAM| CHeiM= CSR-HQ| scantling impact 7}
NUHOZ 149 Xon| 2Ol Zi02 HuEQC

HZHo| tist L2YEEIt EOME BH YR MIE
A, MEEUTHY| m=4H0[ 7|& CSROIAM AlbtE Tz
HO| Hlal A AME= ZoE 20|22, YHE scantling
impactZ il &-ECt
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IACS, July 2012, “Common Structural Rules for Bulk
Carriers and Oil Tankers, External release version” |

IACS, July 2012, “Consequence Assessment Report™ |

IACS, July 2012, “Consequence Assessment Report for

Fatigue Stiffener end connections” |
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