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§5. FEALIEL
5.1 SRESHR HIAEEL LA R S5 IBEA L
FEH A (KB BB AT 6 A S, 25X~ U (0, 1) 5041, 4
1
Y = DY ‘In X,

MY M AR R 1/ MR E o A AEAS SR BERLE RE b, SR A T BUF B9 BAREAE: A5 i L
0.25,0.5,1,3,5 60 =12; 6§ =0.5; a = 0.6, 3 = 0.4, FEAZ En = 100, fEIH1001K, 1K
ARV R Payy, 32

_ 100 p 100 —
Wit Par = 3L oA FEAIEN D(Pa) = 2 (PA”OOR“)
=1 =1

FTHAR (K100 AREALL 45 S RE A SR AN J7 25861, RSl T LU B, Py IO 77 2
P ()LD (Par) 530 H B N T S8 K 9 e 34

#1 0=12,0=06,5=0406=05

A Py P D(Pyy) at(M)
0.25 0.8352 0.8348 0.0183 0.0225
0.50 0.7736 0.7733 0.0195 0.0264
1.00 0.9139 0.9117 0.0246 0.0134
3.00 0.8136 0.8134 0.0137 0.0127
5.00 0.8622 0.8623 0.0092 0.0078
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5.2 N ASHAR MR R 5 E R REA AR L

1) Jer=tE— AR (L) B ATIFEAR, H (215, 22i, T35, 145) (0 = 1,2, ,n) 13216, 6,
B0, 5, a, 3.

2) WAR TG HREG, 6, @, B, H(4.3) M 5Py 1Al v Py, 7ERSE R, SR
TUUR LA RAARIEE: X =3,0=12, =06, 3=04, 5§ =0.1(0.1)0.9; A = 3, § = 1.2,
§=0.5=04a=0.1(0.209;A=3,0=12,8=0.5a =06, 3=0.2,0.4,0.6,0.8,0.9;
A=3,0=126=05 a=063=04,60=0.1,0.3,04,0.6,0.8,1,1.6,2,3,5.

FIRE, BUREAR 2 B = 100, JEER100VK, S51K3RAFIAE THE K Pagy, 0

_ a0 (B Bu)?
WOy Pap = 30 L2 B2 D(Pay) = Y, L)
=1 =1

FUARAH IO Rl 62325, MR GE SRR, AR SR 450 T 58 B PA BT AR IR A 1 Pag i A2
RERARLA, S{E AT Pao LA T, v, B (KIS Pao (M550 B 5 35 BSOS, o, B
BAE IR, PARIEH BN a3 BEE ORISR, Parf{EAR 2 DL J5 89K
.

#£2 AN=3,0=12,a0=06,5=04

5 Py Pas D(Py2)
0.1 0.9650 0.9669 0.0459
0.2 0.9288 0.9257 0.0348
0.3 0.8915 0.8934 0.0256
0.4 0.8531 0.8496 0.0538
0.5 0.8136 0.8154 0.0428
0.6 0.7730 0.7718 0.0279
0.7 0.7415 0.7339 0.0212
0.8 0.6890 0.6871 0.0179
0.9 0.6457 0.6483 0.0132

#£3 A=3,0=120=0.5 =04

o Py Py D(Pa)
0.1 0.8410 0.8424 0.0087
0.3 0.8304 0.8295 0.0069
0.5 0.8193 0.8179 0.0037
0.7 0.8078 0.8063 0.0045
0.9 0.7956 0.7942 0.0032
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%4 A=3,0=12,6=05,a=0.6
B Py Pas D(Pag)
0.2 0.8236 0.8227 0.0032
0.4 0.8136 0.8130 0.0024
0.6 0.8031 0.8043 0.0041
0.8 0.7922 0.7916 0.0053
0.9 0.7866 0.7848 0.0027
#5 A=3,0=05a=06,=04
0 P4 Pas D(Pas)
0.1 0.8351 0.8367 0.0448
0.3 0.7522 0.7508 0.0321
0.4 0.7482 0.7491 0.0145
0.6 0.7597 0.7610 0.0118
0.8 0.7783 0.7795 0.0076
1.0 0.7968 0.7932 0.0059
1.6 0.8412 0.8441 0.0037
2.0 0.8623 0.8635 0.0026
3.0 0.8972 0.8991 0.0023
5.0 0.9321 0.9346 0.0117
Z Z x #
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Estimation of Structural Reliability for a Nested

Multivariate Exponential Distributed Stress

wane Hur!  YE Civan?  YAN GUANGLE!
(* Business School, University of Shanghai for Science and Technology, Shanghai, 200093)
(2School of Science, University of Shanghai for Science and Technology, Shanghai, 200093)

We study a kind of stress-strength structural reliability model with stress being nested multivariate
exponential distributed and strength being one-dimensional exponential distributed in this paper. On
condition that strength parameter unknown and stress parameters known as well as contrary situations, the
estimators Py and Pay of the structural reliability P4 are proposed and their consistency and asymptotic
normality are discussed, meanwhile, the estimators’ confidence intervals are also shown. Finally, we
randomly simulate the estimators ISAl and ﬁAQ of P4 with the satisfactory results.

Keywords: Structural reliability, nested multivariate exponential distribution, strong consistency,
asymptotic property, confidence interval, random simulation.
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