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Study of Stress Response Function for Fatigue Strength Analysis of a Ship Using the Storm Model

By Tadashi Inoue

Abstract

The fatigue strength of a ship is evaluated by the crack propagation simulation recently, with the use of the Storm Model proposed
by Tomita. In the simulation, it is necessary to estimate the long-term probability of occurrence of the stress fluctuation, which is
obtained by the wave spectrum and the stress response function. This means that how to calculate the stress response function is
essential. In the present paper, the stress response functions caused by wave pressure are calculated with the use of DISAM method
(DIScrete Analysis Method) which is the most exact method at present. Comparing the simulation results of crack propagation using
the stress response function calculated by DISAM method with that by a simplified method called as SRFM (Similar Response
Function Method), the accuracy of the simplified method is discussed. Moreover, another simplified method is proposed to estimate
the stress response function from the viewpoint of the design tool for fatigue strength analysis of a ship by the crack propagation

simulation with the use of the Storm Model.

1.# B

BUE, MU IETA O 5 5% s H XS Itk i 2 BRI 2
DNTHTONTND N, BRI B EITELT
BY, WS E, BAMEE DR MY KE R EIEE
FlIHHREINTND., SLIZFREIMTHY 23, HD
AN HEENEZ Z V OMICIFEENLZ 5o
FEFLEE WD, 2T L ) RBREZRET D
7o, LORKEORWESRHEOEL 2B FNEE
STWA.

BUIE OPE 57 TR EE ST 1T, Miner BN 555 < BB 9 &
EExAWTHE T2 ER—HTHY, ZORFOWEY
WEEOMIL, WEOERIERFIZEIFRZ < A8 EOMHE
ERHORIZE>TRDEND. LL, WERRM O
FEHORA - ERIIWMEOEMIEF X > TRE Rk
D, ZOREFHEEEOMITHE O HZREICHVS T
Wh. 22 CTEREDL VIS HERIER %5 B T& 5 Paris
HI| 22 VN - & SURTRRAT 12 X 2 08 55 90 B8 34 & a2 5@
AT 2729012, ZEOMMPERT 2 EHEROF R
EOBIEE R TAZ =1L L, EHREFATD =D
WMEBRES I 21— a5 e LTRAETALZESR
L7z, SRURBAIE HET VEAWD Z LIk BEiH
ERICIERATE o MERIEOMEL ZE LI-E
SRR AN ATRE & Ae o 7.

BT T VT, IAHEE R O 5L & RS D 72
Wi, IS OR NGB 5347 % Paris BN AV 2 L FH
HD. IGHEREBEE S ILIRIR ALY bV EIEHIE
BB EVELNDIENANRY N EREROERT—#
LB EDPEDLZLIZL > TRODLZENTE S,
TISIIGEBEEAE LD L HICRODDNEEL 2> T
L, BEKEIC X - TEL RS EEBOSEE,
WM Z & OEBMENSTHIIRD R D720, WIS

- -
— —

B02-1

ISE B E KD B 12 DITIE S B DO LB KIE /3 % FIV T
HIREFIEI L DWEMT 21T ) MER S D, LL,
FERBZITT R TORIREHFITH L CHREREREEH
WTERRIT 21T 5 2 LI AR ATREICUTV. L7223 Tl
JIE BB A B R AT, M0 FEICE Y S
BICHEE LS BBRIc L TRAT A Z Tl
FENT R % KIBICHIE 35 Z &N TE, okt B3k
WICHRE RS,

F T, A TIEREIC@ S RO 5 HIIRABIT
ENI1E LT, TRETHEIND Z WD ook
BRI J1IS 5 BB %, DISAM 7% 2 (Discrete  Analysis
Method) & MEIZN 5 FiEA HWTEHRE L, @S EHETD
IRERAE T A 2 LTk o T, BET L TOMEE
SR & RN T B 72 8 OIS )R A B D S HEE R IT S
WTEBL - 1R T2,

2. Paris-Elber Bl
ARWFFECTlE, & ZURIEMEMTI Paris-Elber HIl & FVTHT
5 72. Paris-Elber Bl T, & Z&tEE#E da/dN =I3A Zhiis
FFERAREHE AReff 2 D Z &2 > TR & H
€I nb.
da/dN = C(AKeff)" (1)

ZZT, Cm IMENERTH D, MIRRET I A
THEHEOLIIEMEHETH Y, IS IERREITIRE
E— MOEMIERIZ L > TEMT D, ZhbopErE
JEIZ AT IS DYERAEL, A IRARIZ T DIE AR
BHEE — R DIETEMREL & SRS IR H
WT, HRT Lz EnTES.

Paris HlIZ35\Td 2 D & ZHEREE da/dN 1X# DOFF
KT AARRIS T, ERHEIRS), MEIS HERLR



BIZL > TELL, BAEENCRAE LIS DORE & &5
AEHDE L T, JSSIOARNER SRR REEH
REZIESIIRELSERD. L7201 -> T, Miner I TEE
TERPo e MBOAMEFORELEETHI LNT
x5,

3. DISAM AIZ & B NG EBBOE H
3.1 DISAM &(DIScrete Analysis Method)

M RS T (236 1T 2 E - ISE BRI CTh U,

WRGEMG T L ICB s> REEZMZ 2L TYH, ROR
BERERT2H 22802 =y MNIHT, ThEho
2=y MMCHEANRTE 2N 2 CHESAT 21TV, TR &S
HOBRESIT D~ MY v 7 AGFEESIER~ ) v
AVEAERRT D Z LISk o C BB ERA DOEFEEE AV,
IGEERDDZEINTES.

DISAM LT, & A /KERICHEAAHEZ M2 72 5AI
HHLTWDIRNRICET DI NERD, TR EMEG
HEBARE LT 5. £TOKER TOREISHERIRE
ZRDIE, ANV v TIECL > TREDRRBRELEHET
DRFEN SN RBERIZAM SNDIGTORERY, FiziX
MEISICEBEERD D Z ENTE 5. FERICIE, #
EETNOIMREROETE 1 Nk L CHEAMEZ X T
REERRAT 24TV, IS COMEIS BRI A KD 5 .
WAL EZ A ST EEINEZTH L TN Hiiz7z2
REIS EBARE A RD D, ZOTREZIEREY EL T
1TV, MR — 5 O IS AR & ke, fi iR 7]
EH~ b o 7 AERERT D, 72k, ZORMEEET L
WCIMZ BN EITET VAR TAT AT HHE T
RN, MEETCTRADEAETD. ZOWMERTOK
NEATHBHET 2O, FHENME D S ICR B HERED
HEEIToT.

ARV B LD RO TZIGREBEN D, 1 B
Z 8L LIt COKESFZRD S, Figl 1T &
12, DISAM L CTRDI-MEEIER~ N v 7 2% D
LEELICOKRENH E BT EDED ZLI2L D, HDHRE
FNZBITHEB LT-ERIIMDAIN N ERDD Z R T
X5, INEEMATLSETHRVIEL, 8 DORZICK
G DIEH &R, FREREIGEE CIERARE L, SRS A
H 2, SBMERELICEITDISHIEEAZ KD, MR
Ft & 2 ORI RIROBR % F Uizt 14 B
1ERT 5.

R 22 R (Eim - AamiEEAE(2011 4F 2 H)

b RET (RS XHE XS =100[m]><AnE 60[m]x7E S
30[m]) & VT, PHARERERERT 7 7 77 A
MSC.NASTRAN (2 X {772, B - frE it
Fig.2 /&~

Fig. 1 Concept of DISAM method
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Fig.2 Analysis model
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Fig.4 Stress response functions calculated
by DISAM and SRFM methods
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