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Fig.5 The mean and standard deviation
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Table 1 The relative errors offiiérent point sets

Number Proposed method Monte Carlo point set
9f error% GED error% GFD
points  mean Std.D. mean Std.D.
128 326 591 0.0147 1219 6.79 0.1419
256 162 235 0.0181 732 521 0.1320
512 0.38 1.48 0.0049 3.90 510 0.0799
1024 041 0.63 0.0041 311 280 0.0488
2048 0.32 0.60 0.0016 220 236 0.0401

Annotation: (1) Std.D. stands for standard deviation, GFD stands for
GF-discrepancy; (2) Because the accuracy of Monte Carlo simulation is
random in nature, the accuracy of Monte Carlo point set given in the ta-

ble is the 95% fractile value, i.e., the mean plus 1.645 times standard

deviation, based on 10 rounds of Monte Carlo simulations.
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PROBABILITY DENSITY EVOLUTION ANALYSIS OF NONLINEAR RESPONSE OF
STRUCTURES WITH NON-UNIFORM RANDOM PARAMETERS ¥

Chen Jianbin§ Zhang Shenghan
(State Key Laboratory of Disaster Reduction in Civil Engineedn§chool of Civil Engineering Tongji University Shanghalk00092 China)

Abstract The probability density evolution method (PDEM) provides a feasible approach for nonlinear stochastic re-
sponse analysis of multi-degree-of-freedom systems. In the present paper, the point evolution, ensemble evolution an
the partition of probability-assigned space are firstly revisited. The criterion for point selection is then explored. The
concept of generalized F-discrepancy (GF-discrepancy), which avoids the NP-hard problem of computation, is introducec
for random variables of general non-uniform, non-Gaussian distribution as an index to measure the quality of a point set
The relationship between GF-discrepancy and EF-discrepancy is explored and the error bound is studied by the extende
Koksma-Hlawka inequality. Based on the GF-discrepancy, a new strategy for point-selecting and space-partitioning is
proposed. The numerical example shows that the proposed method enables highly accurate probability density evolutio
analysis of nonlinear structures involving dozens of non-uniform random variables. Problems to be further studied are
discussed.

Key words nonlinear structures, stochastic response, probability density evolution method (PDEM), GF-discrepancy,
Koksma-Hlawka inequality
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