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,R S . - RS
1.1 RS
R S LR ) W(r)
Tl;g(s)' G,R S
{rl(a) = (M) (), {sl(a) = () (a), (2)
M) = (T)T (o) s'(a) = (T6)"'(a)e
, T, W T, T Te(r)  T(s) - @ (1
R= r(a)+ r'(a) &, ;
S= s(a)+ s'(a), (3)
u 1 u 1
rc((l): r((l);r((ll’ sc((l): s((l);s((l}’
" | " | (4)
rr((l) — r_&%&l’ Sr((l) — 5_&%&1’
,a€/01] , & &€/~ 11 .
M= r'(a) &- s'(a) &+ r(a) - s°(a) = 0O (3)
[3]
r'(a)- s°(a) e >
o {rr(ah () (rita) 2s°(a)), 6)
o ( )
T = Poss(N(a) <1)= Poss(r'(a) <s'(a)) =
sup{ou r(a) <s'(a), a €/0, 1]} (7)
R S
-r)? s— s)°
To(r) = exp{— %OEL}’ Ts(s) = exp{— 207 }, (8)
rl(q): m(q+ 0.;) (GE[O,I]), (9)
S e
W= Poss(M(a) <1)=1< T 2((9+ 9) (r 2s), (10)
1 (r<s)e
1.2 R .S
M Su(m) M Hi(m)

Pr=1- J._OOUA(m)fM(m)dm, (11)
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(1) RS
S= s, S . ()
M= R- s-° (12)
R, R (3) * (6
_ri(a)- s,
N(a) = o (13)
Pr(a) = P{n(a) <1}: P{s 2ra)- rr(a)}= P{s >r1((1)}' (14)
a, . . RN
R (8) ,
1 A~

Pr(a) = 1- ®[r ao_ S]: 1- — o_ 2lnaq}’ (15)
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1.3 R S

, R=7r1 |
() = Stk (16)
prw= P nva <= PR <s'(a)- (1)
Poss( Pr(a) 2 Ppo) = sup{m Pr(a) 2P a€ /o0, 1]}- (18)

(7) (14) (17) /
LR , RS
[4.7]
1.4
[4]
M

0 (m< c1),

Wim)=Sf(m) (c1 Sm Kc2), (19)

1 (m> c2)*
,cl, c2 , f(m) m . ,
Z° Tz(z)= Wa(z) = f(z)(c1 Sz Se2)* (1)
Mi= R- S- 7 (20)



303

Md> 0 ,Mrl< O * >
° N R S s (17) il
P = KR- s <:(a)), (1)
)= T(a)=f () (a<z<c2xa€[0,1])-*
2
1 2 2
[5]
2
ex{— I —_185 } (r< 185),
Ue(r) = 489
L (r 2185,
(a-1) a
AN S Wi o
,a= 26127, b= 106.1662, ¢ =- 1.3%¢
a= 1, P,= 0.987116; a= 0.8 P, = 0.976 319;
a= 0.6, P,= 0.968333; a= 0.2, P, = 0.941 676°
Blp, = 0.961 2
(18) Poss(P; 20.9612) = 0.45397¢
2 . R~ N(623,23)MPa,
S ~ N(364 6,52 4)MPa* (4
0 (m<- 40),
W(m)=9(m+ 40)/80 (- 40 Sm <40),
1 (m> 40)¢
(2n
Pr= 0.93322 (a= 1); P,= 0.97915 (a= 0.8); P,= 0.953997, (a= 0.6);
Pr= 0.9%8398, (a= 0.4); P,= 0.%6032, (a= 0.2); P,= 0.911607, (a= 0.0)*
Mp, = 0.9;08
M= R-S 40MPa, . RS , M>
40 Pr= 0.943322 0. 9433220 ,
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Procedure for Computing the Possibility and Fuzzy
Probability of Failure of Structures
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Abstract: Traditionally, the calculation of reliability of fuzzy random structures is based on the well
known formulaion of probability of fuzzy events. But sometimes the results of this formulation will
not indicating the real state of safety of fuzzy random structures. Based on the possibility theory, a
computational procedure for the reliability analysis of fuzzy failure problems and random fuzzy failure
problems of mechanical structures that contain fuzzy variables were presented . A procedure for the
analysis of structural reliability of problems of fuzzy failure criterion was also proposed. The failure
possibility of fuzzy strudures and possibility distribution of the probability of failure of fuzzy random
structures can be given by the proposed methods. It is shown that for the hybrid probabilistic and
fuzzy reliability problems, the probability of failure should be suitably taken as a fuzzy variable in or-
der toindicate the real safety of system objectively. Two examples illustrate the validity and rationality
of the proposed methods.
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