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Abstract:
sensitivities, based on the analysis and derivation of reliability sensitivities. Different from the traditional

A new reliability sensitivity factor is constructed by using the standard deviation of reliability

sensitivity factor, the new one can reflect the importance difference of all stochastic variables to structural failure
probability, and also can represent the error caused by a variable or multiple variables considered as a constant.
According to the conclusion, all helpful information from the effect of all stochastic variables on structural failure
probability can be recognized by performing a reliability sensitivity analysis. This method can thusly improve the
calculation efficiency and reduce the analysis difficulty greatly. The paper illustrates and verifies the conclusion
by numerical examples in the final.
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Table 1 Comparison of calculated results for the sensitivity
based on different methods

LK) LK K@) K@ KG LG Ka3)
s1 —1.93067 —0.00358 —0.02917 0.007492 0.060915 0.458549 0.249731
s 1.852949 0.003444 0.014781 0.006901 0.029618 0.425721 0.230021
s3 0.213985 0.000397 0.007954 0.000092 0.001840 0.022533 0.003067
s4 0.359810 0.000668 0.013375 0.000260 0.005204 0.039610 0.008673
ss 0.251962 0.000468 0.006690 0.000127 0.001823 0.026792 0.004253
se 0.251962 0.000468 0.006690 0.000127 0.001823 0.026792 0.004253
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Table 2 Reliabilities and sensitivities and relative errors

X1 X2 X3 X4 Xs X6
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Table 3 Reliabilities and sensitivities and relative errors
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Table 4  Statistic distributions of performance functions and reliability indices

S PP N — AT A
LN PRAEZE

g(x)=xx, —x; {40, 50, 1000} {5,2.5,200} 2.814911
2,(x)=3.1415/ 4x,x3 —x, {29, 3, 100} {2.5,0.3,6.0} 3.049073
25 (x) =3x, +x, — 2x; —4x, +20 (1,12, 1} {1.0, 1.0, 1.0, 1.0} 2.921186
2.(x) = x,x3 / (8x,x,) — 4 {10, 5000, 73000, 1.067¢9} {3, 2, 1000, 100000} 2.003656
2,(x) = x, —8100(x, +x,)/ x2 {60, 2000, 24,50} {6.0,74.0,1.2,10.0} 1.729758
g =x —x] —x —x] —x2 (6,1,1,1,1} {0.2,0.15, 0.15, 0.15, 0.15} 2.890129
25(0) = (1= %52, / (XXX )X, 23X, — X, {0.01,0.3, 360, 226¢-6, 0.5,0.12,40}  {0.003, 0.015, 36, 11.3¢-6, 0.05, 0.06, 6.0}  3.413109
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Table 5 Sensitivity results of performance function of g
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Table 6 Sensitivity results of performance function of g,

X1 X2 X3 X1 X2 X3
B 2.953607 5.627615 2.873305 B 4.472135 3.123475 3.915786
errf; 0.049271 0.999215 0.020744 errfy; 0.466719 0.024401 0.284254
Si 0.051210 0.429035 0.019753 Si 0.282017 0.024626 0.193355
errS; 0.039354 0.570627 0.047748 errS; 0.395744 0.009234 0.319781
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Table 7 Sensitivity results of performance function of g3

X1 X2 X3 X4
B 1.972787 2.971125 3.137858 4.276179
errP 0.324662 0.017095 0.074172 0.463850
Si 0.150000 0.016666 0.066666 0.266666
errS; 0.537981 0.025070 0.101191 0.425101
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Table 8 Sensitivity results of performance function of g,

X1 X2 X3 X4
Bui 1057107 2.003661 2.003989  2.003656
errPy; 0.517x10° 2.26x107° 1.658x10™*  7.766x107°
S; 0.499831 226x10°  1.657x10*  7.766x107°
errS; 0.990345 0.462x10°  0.25x10°  0.508x10°°
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Table 9  Sensitivity results of performance function of gs

X1 X2 X3 X4
Bui 1.833500 1.787864 2.518506 2.083041
errf; 0.059974 0.033592 0.455987 0.204238
Si 0.054641 0.032467 0.261109 0.151781
errsS; 0.088929 0.033474 0.427374 0.256843
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Table 10  Sensitivity results of performance function of gg

X1 X2 X3 X4 X5
B 2.996598 3.217543 3.217543 3.217543 3.217543
errfi;  0.036838 0.113287 0.113287 0.113287 0.113287
S; 0.035324 0.116168 0.116168 0.116168 0.116168

errS; 0.041100  0.025436  0.025436  0.025436  0.025436
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Table 11  Sensitivity results of performance function of g;

X X2 X3 X4 Xs X6 X7
B 5.5614243.5149674.020264 3.505209 3.413309 3.413159 3.413564
errf,;0.6294300.029843 0.177889 0.026984 5.882x 107 1.481x107° 1.333x10™*
S, 0.2936180.029646 0.149694 0.026831 5.883x107* 1.484x 107 1.356x10™*
errS; 0.5335160.0066110.1584950.005671 1.855x10~* 0.001955  0.017470
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