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Abstract: With the continued development of reliability theory, solving the structural reliability under
implicit performance functions has become a challenge. Currently, the non-intrusive stochastic finite el-
ement method is an important approach to address this issue. This paper develops a non-intrusive sto-
chastic finite element method based on the stochastic response surface method. Using MATLAB and
ANSYS for coupled simulation, a computational program for this method was developed. The pro-
gram performed deterministic mechanical analysis through ANSYS, and it could automatically invoke
ANSYS in MATLAB to continuously solve output response results under different parameter configu-
rations. It could read the results to calculate the unknown coefficients of the random polynomials. This
method obtained structural output results through finite element software without the need to analyze

the performance functions, providing an effective approach for reliability calculation in complex struc-
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tures. The effectiveness of this method in structural reliability analysis was verified through three ex-

amples. The results showed that both the stochastic response surface method and the non-intrusive sto-

chastic finite element method based on the stochastic response surface method exhibited small errors

when calculating structural failure probability and had significantly higher computational efficiency

compared to the Monte Carlo method. It demonstrates clear advantages in solving failure probability

without explicit performance functions.

Keywords: stochastic response surface method; non-intrusive stochastic finite element method; failure

probability; reliability
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Table 2 Failure probability of the maximum displace-

ment of cantilever beam
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Table 3 Statistical parameters of variables
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Table 4 Failure probability of horizontal displacement at
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LO5) A I 43

latt, 1, , 1, ,,3,1
lesize, 1, , , 10
Imesh, all
1(6) K fifg % 1 B
/solu

dk, 1, all, 0

tk, 2, fy, —beam(i,4)*1e3
allsel, all

solve

fdele, all

VO7) I b 38 - 5 s A5 % e i
/postl

shuchu(i) = uy(2)
*enddo

*create, datawrite, mac
*cfopen, shuchu, txt
*do, j, 1, 42

*ywrite, shuchu(j, 1)
(19.6)

*enddo

*cfclose

*end
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