£ 000 http://www.cqvip.com|

18% HLHEELI9H) $ £} b3 A Vol. 48 No. 4(Serial No. 179)
2007 4 12 H SHIPBUILDING OF CHINA Dec. 2007

LEHS . 1000-4882(2007)04-0019-07

&K 2R il FE S5 # AT S 1% T H A B

¥R, RA®. BEKEF, H
(P REAFXHEBFR. L RR 4300740

wm =
RET - HERRTABWELMTRELN T E T, BARGAZEEREASZARAMER TR
HEWFZ 2 AREEUNTERXE. FRE T ERANERF REWEXR VAT R ARG N ERE &K
MHEBEE, AN LTSRN ERERR AN TERO Y. A SRR MR ERAU AL L% 2
HEEMA LN T R . RENTER N PSRN TERRFE AR I T REEHAENRE.

X £ . pm B ITEEESHTESTE oL ER
FESES. UsT4.971 X HkERIAEE . A

1 51 &

Sl T AR DUR AU SR B (A X T2, By T 26 R B AL B 0K G 30 % 2 BB B
ZEMR EHUTHEBEFEESRTTE. AT I REATTREMITEI A, W8 K
(Cornell) & 3§ 4 57 1E A5 Hl AL 7% B AR MR AL 2R RO RR 0, 5 1 LABB LR 2 I (B F0 J 22 S B il 1) 23 A 7 5
BT AT SRR BRI L IR T A AR AR S R R R A RO AR RO — K IR BT L 8
el BIAELRMER MRS BB T HE— K A R R BGHE B — K Rk BOTE 4 AR #)
(Rackwitz, Fiiessler) M &t T @ id 78 1% it &4 X & 1E 840 8480 , (8 R 07 2558 A TR IE 25 40 A Bl B
TERMEED, AWM EEMNITERE T - MER IITHER IIFREREHN LKA Z IR JC-
SSHYET R FRH JC Ik,

THREEREES IR REEREERE, A TR 2 RBER, X E AR #T RO R S
A BE AL R B ) 24 Ak R A R B AR R AL 5 ol (5 a2 AORS BE RIS S i L ARIE DA TR 8 ] — ) B T
AR RS RS A CHE JC et b s Al e Bk, Bl R B0 - HEERAA RRRBEERLY
BT A R IRAB M M AT A TE AR i TR B R TR R L, BA RSR 8IS R AT P
&, 3 BA 2 RS, FE AT 240K 30 R BT R R B IR Y

B 2 4t ot B B B T 9 2R (LA TS 181 BR hy 75 8% ) 4 4 W) S0 3 A 1 R, AR 98 T b RO IRTE T B8 LU
KRR AT T ARSI e T AR B R RO AT S R 0 5 R LR S Y AT A
TEMEB T B LV BT 48 A 5 4 22 S PR MEAE X L B J 0k L 80 RO, e B R T A A A P A H LA IR
5 g 4 P 4% 7K B G 7 Y A SE RS AR (E L O T SR PRAG R AR S A R SO BARR LA BROHR I T
e .

2 RS P T R A

RAEEEWY, G n MEE M MR x00 = 1,2, 0 HBRD AN IGER 1, A5

Y B - 2006-04-03 ; & S Fa Wi B 5 - 2007-04-06
LA . BEBHES (FEEE 40104050101)



http://www.cqvip.com

£ 000 http://www.cqvip.com|

20 mOE % M EREI

EHo., . AHKAEm PRGES MR EEH Q MRRRET R e H
Qi ¢z v xys005x,) =0, j=1,2,ym (1)
MR LR FE - R ESHEIER, N X LB ERBERT A0 EAN Y B FASILE
M. RAEXEABEIZRE « R ET .

— X — #J‘i .

X = . ’ = 1929"'971 . (2)
R Z00 R BORN AR SRR 25 J7 R A R AR K

Qj:qj(al'l Z + /“1’1’ 0‘1‘2 1_‘2 + /1129“" GII'Z + /“1”) == 09 ] = 1929"',771 (3)
it

Qj:Qj(Z’ x—29 STty I_”)=09j=1,2"",m )
SR AT FEHE R AT B9 JC BIR W LRSS T R 2 BAR {E (m] 0

B=min(X) 77, i = 1,2,

= (5)
SUbjeCt to; Qj:qj(x_l’ E;’ B I_,,) = 0, ]: 1,2, ym

BNAE 21~ 5% 2% R B BT AR A G Ok 2T b 18 R B A /D AT R AR AR O F BoR R B R B it K.

SR8 B JG B F X BB R A P, R

P,=0(— ) (6)

K O(— B RIESTFERE.

LRAFBMEME, BFEONREFRENARA T, RZAE EORBARBR BN, &
3Ci PR A B FF R EUT 4R e W Sk AR AR R M A AR DL FE L 3R A T B RO SOR
2.1 HEEHR

BERERERUARFEYHI B SIS, FARBREASHRABNY - REREE MEETER
T BEREERF. AT E BRI REBUE THFMBR . TARMMARERNE, AERE
REHE AT AT R 8 B B R BOT BRI R PR B ERF P . EUREENERK,
B X 3 35388 1z B 7 B SR M IR RO IR B A . XS AR SUAY IR, WY A v 40 T B8 BE (B R 3 F (XD

FOO =M~ | (7% + 50,30 €

AP MOE HEBE— D KEG S W REHSECEERRIBIBOY EIHFF]L B HETRA 105
0. X) hEREBPRBERAEAGREEL, X = (2,7, 2057 = min{g,(X,q,(XD) ¢, XD},

XD SRMBFA TTREM KRB A B RA TREA R A A B AL B, SERARED T
EARL PRI R R R, 09 T8RS RSO B E SR L B R R B EE £ (B
B 20~30 WO . AITRFEMEGRERE BWSIRA .

/?\ﬂ — ‘(2}[2)% , Q= (I,-(Y) =) ﬂ(O) =0, Q" =0, ﬂ(k+1) _ ﬁ(k) — [—?, Q(IH—I) _ Q(k) — @a
i=1

B eps Jp— 45 SO BE 19 /DR

© WE B =0, ,MEMTRERAT BHIBMEIT, FURITBUSH EFBE, B AT —B1%R,

@ QR B# 0 B B> eps,Q > eps , M FFTIRB IR B AR — AR,

@ MR B 0.8 B <eps,Q <eps = LR,
2.2 EBBRWMELHMOTRESHS

(1) KB R KRR E

SCHRLE6 1 98 7 ¥ A B0 3T 328 10 U BT 44 H A 0 0 I e T2 T S 25 40 1 2 e X e 4 S B i L A5 SO 6 B
TR EE M A Y.



http://www.cqvip.com

£ 000 http://www.cqvip.com|

488 WAMGEF 198D BIRGE K SHESHEIRETE LEE 21

1) FEHRsR R

o) > 0. 850, (8)
Ho, o) KA BB ERM RS . o NAHRHE AR BR . of T8 7 1 WSO
5 R B AR BRAR S T R N
Q : O'(;;2)50}§'1=0 9
2) TMEEE R
P, <P (10)
A P NGNS P I R E A .
R RE AR RRES A
Q,: Pﬁ —1=0 an
3) BB R KK
o, > 0. 60, (12)
Ko WA EBE R .
KBRS AR BRAR AT R A
onzm—1=o (13)
1) B CGaEORE R
P, <1.2P (14)
Kb P, WA E GO KRBT,
AR 30 o B B A BRI S AR h
Q, : L —1=0 (15
1. 2P :

(2) FEPLAE B KGR AT B
R R BCR BT RS S8 ARS8 R LR T R 2 RE LR R R i 4% R R B B i E 0 RE
PUER  ASCERT 6 MEARYLER, MARE  AEFE R B EEE AR R RR o, o 158
BEE URSER P . 257~ )M B EMNNSEIHRFENE 1 55,
%1 MK ES R

L IN i % *t A
.
t / mm R/ mm !/ mm o, / MPa E / MPa P / MPa
KR4 i EX ES & EA X $IE & WAE
it SHERE 10-30 1000-4000 400-700 400-600 1. 9e5-2. Oe5 3-6
WRERKY 0. 02 0. 0025 0. 0025 0. 089 0. 03 0.01

(3) W] M5 bR T3 K RE AL AR & 1Y R R

WO RS A E AT T TR A A R R T AR B E RIS IERE 1 IR AR,
HABRNHEMER ZEITE 2GS EBE RN TR AR HERGKIEN .. SHHHEESK
JHE K L, =4050mm, L, =7700mm; i B 5 . 454 1 NERRHN NO. 12a, 454 2 FBR M No. 27b, &
5 3¢ B T A [5) 41 3 Ao Bt (4 2 350RE 358 R ] 5 BE KR i 1 RN 2 P


http://www.cqvip.com

£ 0 0 0 http://www.cqvip.com|

22 H b # FARLX
X2 XA BWERKENNHMNLTERAESGITHAE

o R ) Lz -2

R ¢/ mm R/ mm [/ mm s,/ MPa E/MPa P/ MPa
B 5+ Ex EX E& ES Xt 8 IE 7 A
g5 1 16 1000 450 588 1.96e5 - 4.9
MR ghHl 2 37 2300 700 588 1. 95e5 4.9
ARARE Y 0. 02 0.0025 0. 0025 0. 089 0. 03 0.01

3.9 4.1 4.34.54.74.95.15.3
P/ MPa

B 1 RRSNEST P /R AT 8

FE, HAGLEW 1 BAETHE R SMPa
i, 75 5 R A B AR Ak X 4 K T B E R
WK 3R, HITESRKE 3ATH:

O MESHEYEREHEXTRE
MMM ERME., XEHTENMNTHE
EREBRFWRNSHEHF R HAREH
FRREHRFEEBES R, mif
TR & W A X B —
pls~10]

Q@ EAHEEZMER D, MR SH
TR AB AT RGN EE R E.
Bt o 17 %o 485 ) 4 R A AT T A O o A R Ak
B, U s RS B s, 7
VAR I AT S

3 VR RLS M M R e

3.1 BuUSMATEMEANTZ

3.9 4.1 4.3 45 4.7 4.9 5.1 5.3
P/ MPa

B2 ARSER PR E S A

—— R~}
R
S

B3 ARRBY RN RIER B KW

Ry R 08 AR Tt P 4540 9 22 4 T R, O AR 0 5 M 0 T i A 9 R L R T T
VSRR BEORAE  1E 0 AT SE VA R (E , 20 B b T 52 B B R VAR T TR 45 M T SE M B AR 2 VAR MR
SR RN S5 BT MV ARAE . VR AT T — 8 R 8 TSR BT LT A S5 M ) B — S Y
OB RIS, T LAR RRHE I J7 35 1 58 TSR PSR AR A . B E BUAT BT MEVE AT 4 o R R 2K 55
AR B %2 4 i M 0 T8 ML o SR R RT E 40 A7 O 0k B B 4 2 K T BT X L B T SR AR FR AR 1 O AR R BT


http://www.cqvip.com

£ 000 http://www.cqvip.com|

8% FIYPEBIH WTTER & HOK SR R A M T S R 23

W54 ) 00 540 B B BN TR AR R M S R F A E N R B RE . R -1
i 20 TSP R AR A A A S A5 M AT SRR O AL BT R At A BRI SO L1~ 16 JAA A IR B9 s B
LB AT iHE T XK LRI R .

3.2 BREENEZEAE

VERGE T R 28 T I SR 5 0, s E M i B o i R 15 X S S i e R K
o, RIF TR RS MR T S S B P A EN AT R R, B B I E A TR AE
AR Ak TR H R F R R AT T AT AR AR I AT SRR bR 5 X S M i R T S BT
R ol ) S VP AN

XtE5H 1, I HAR BRER P, 4. OMPa G i T8 KR K 500m) & IR R 7k, 4%
FoMR R R AR AR ], B ST ARG B SR M B AR M B R R R AGRE A R MR R . 4540 RE 7R X /Y AT
P )y 7.3814MPa, B, ZEMWLRLZLTEREA RN

A = P./P, = 1.5064 (16)

HRIHHWEROL RN 1.5, R\ LEWEEREERN L2 &KE, JEBE EH.

LM L, RA LSRR AR RE L iYL EBNGIHFIE, #17 T W848 %
B ER A K 4. OMPa BT Xt 5L 1) AT 448454 3. 718 MPa,

EH AT VLA K, X454 1, AT S 4545 55 B 3. 718 MPa B}, G5 ¥ i 2 £ MK ¥ H 0 T R o 8 1
Wittt E F B E ML KT SR EM TP in TR ER S, MRS B s/, WXt R R R 45
MAR N THEES GG HEZeU&KERE: RZ . Z2 &K FEEK. XEMEHRITTEY
T R .

FIRE  XT 454 2, AW E R B % A B SRR Z WA P. 4 7. 8436 MPa, X &5#1)
LW ERE A AR 1. 6007, WREMBER, HWEW 1 LUK FEEW., FERATEEI %,
HE B SR AT ISR N 4. 0926, AWK PBEEHN 1 HE.

M ERSHHEES T TFARMNES . BEERIHTEFEP  EHNELET & KFERA—HR,
BHEMTRBARKNER . XSEWRSTREREA  BTHIF4 XT38 1 2549 0 68 Al R o0, %t &
& EHAFANEE, ULKIESFZEAAHRASFEEER X,

R A RAY A B R, TR A O T A RN AT B & A€
A— %A Rt oL, B e o T R RS YW E R E RE LR RS
B AT LA RIS 2S W AR R AR ME BN 3. 9 RAER . WX RIMKRALBER R 4. 7X107°, BREH
AR AREE AN EEENNEERE, N THRE RO 2K FEZmER AR ERrERE
EE MR, il SR EERERESRRARES HARTEEELATHFRS .

4 % B

A SCHR 3% AT V5 AE B TV S T IR 45 MR T T BN L A T M T SR o3 AT B 5% A0 2K R R Y
WERIRAS T @A ES TR RBEIE RN RS E e AREEEERERABRRRABABEN IR
B R PR T AR PR T — A SR R 55 BB T B R WA SO A B4 058 F i |
st EUE R e v, A A . AR L, i ie T & BREHLE B8 5 R 5O 8 B AP I Ik
MEREM TR BH T - EENEGE. i, RAS Y EERIT RN A B 22
A YE AR X L B0 1 L BB AT SRR A R 45 M BT (R 4 i K T BT L Y AT SRR 4R B AR AT AR R SL
AR A R — R Oy . I E A W R T AT RS A W] R 1 B U, X R
1 ] 52 DE 48 AT SRR L AR At TR


http://www.cqvip.com

£ 000 http://www.cqvip.com|

24 » H JEs} b i F2RIEX

B E 30k

(1] KEE.% BWSEESHYTEEREREIM] 8 1R K. REA%H L, 2001

(2] # W HARSHAZITEEELEEMAIMI] % 1. Jb R m AR, 2003.

[3] RACKWITZ R, FIESSLER B. Structural reliabilty under combined random load sequences[J]. Computers and
Structures, 1978,(9):498-494.

(4] B R SANESHEARITIML 8 1A B0 2 d R K2 AR . 2004:117-118.

(5] Br&.4 f.20U8.% —#HZEGNASEEERRREERMERBEREFQSAD] &+ EKE,2005,
(5):6-9.

(6] KM% ZEE,BHEK BESHORABEAKIZWON] FHA8 THR.2002,(6):57-61.

(7] BFEK.EBN.REE. BESHSIIM] 8 18R RILEPRH K% AR, 2004.8-100.

(8] & F.¥ C AR # BRHMRRAFEEHRITIHII] AM,2003.(6):57-59.

(9] #EEK,IDTR. A FMRAREEE N EILHRMEALD]. ek, 1999, (7):38-40.

[10] &BER. %4 945 WHMRMERREBEAITHHI] HRIFR S50 ,1995,10(1):1-6.

[11] BHATTACHARYA B, BASU R, MA K T. Developing taget reliability for novel structures: the case of the Mo-
bile Offshore Base[]]. Marine Structures,2001, (1141);37-58.

[12] GAYTON N, MOHAMED A, SORENSEN ] D. Calibration methods for reliability-based design codes[]J]. Struc-
ture Safety, 2004,(26):91-121.

[13] ANDROIC B. Safety indices obtained by calibration of existing steel structures in croatia[J]. J. Construct. Steel
Res. , 1998,(46):132-133.

(14 FEED FRIE. ZHK. RRWATIE R TR ERENGED D Jba . ERR KR KR ,2003,(5):48-51.

[15] GAYTON N, BOURINET ] M. LEMAIRE M. CQ2RS: A new statistical approach to the response surface
method for reliability analysis[]]. Structure Safety, 2003,(25):99-121.

[16] FOSCHI R O. Reliability theory and application to risk analysis of power components and systems[]J]. Electrical
Power &. Energy Systems, 2004, (26);249-256.

The Study of Calculation and Criterion Based
on Reliability for Submarine Pressure Hulls

ZENG Guang-wu, WU Jiu-giang, LI Qing-fen, XIAO Wei
(College of Trafic Science and Engineering,
Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract

An analysis and calculation method of reliability of submarine cylindrical pressure hulls is pre-
sented in this paper. The method uses Genetic Algorithms to search design point of the most failure
probability to get the value of reliability index. An applied computer program is developed, which has
good astringency, stability and in common use. The influence of coefficient of variation of all kinds of
random variables on reliability is analyzed and discussed. Meanwhile, the authors adopt the method
compared with safety criterion given by deterministic design rules to calculate the reliability index of

corresponding structures as the standards to establish the criterion of reliability.
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