31 3 ( ) Vol.31 No.3

2014 09 Journal of Hebei University of Engineering ( Natural Science Edition) Sep. 2014
11673 —9469( 2014) 03 - 0004 - 05 doi: 10.3969/j. issn. 1673 —9469.2014. 03. 002
( 200240)
Nataf

Kanai — Tajimi

:TU311.3 CA

Random seismic response analysis of nonlinear structures
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Abstract: Using the generalized Gaussian distribution this paper proposes an effective method to the
analysis of the marginal and joint distributions of random responses of nonlinear structures subjected to
random excitations. The marginal probability density function ( PDF) of a nonlinear random response
is modeled by the generalized Gaussian distribution and the joint PDF of the responses of interest is
obtained by the Nataf model. The model parameters required by the method can be estimated by sim—
ple estimators. Numerical examples a six — story shear — building structure under random earthquake
loading show that the method is very effective in the sense that it provides sufficiently exact solutions
for the hardening as well as softening random responses with feasible computational efforts.
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Tab. 1 Mean values of statistical moments of X, and the shape parameter of the generalized Gaussian distribution model

o, /mm? E 1X,1 /mm M(B) B
2 000 2 064.610 35.730 0.618 1.770
2 X,

Tab. 2 Mean values of statistical moments of X2 and the shape parameter of the generalized Gaussian distribution model

o, /mm? E 1X,1 /mm M(B) B
2 000 969. 123 24.678 0.615 1.737
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Fig.2 Marginal PDFs of the stationary sixth—story displacement response
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Fig. 3 Marginal PDFs of the stationary fifth-story displacement response
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