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Fig.2 The frame model
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Table 1 The probabilistic information of the mass parameters

Random parameter mip m2 M3 M4 M5 Mg My Mg Mg MiQ
mean value /x10°kg 1.0 2.1 2.1 2.0 21 21 23 22 22 2.2
variation factor 0.2 0.2 0.2 0.2

x2 NEHENSHHBERER

Table 2 The probabilistic information of the stiffness parameters

Random parameter E1 Es FEs

Ey Es Ees Er Es Eq E1o

mean value /x101°Pa 2.8 2.8 3.0

variation factor 0.2 0.2

3.0 3.0 30 325 325 325 3.25

0.2 0.2 0.2
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Table 3 The probabilistic information of the random

parameters in the restoring force model and

the ground motion model

Random

B v dv dy ¢ Fo wo Co
parameter
mean 140 20 200 200 0.95 0.9 25 0.7
value
o
vamation 53 93 03 03 03 05 04 03
factor
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THE JOINT PROBABILITY DENSITY FUNCTION FOR NONLINEAR
DYNAMIC STOCHASTIC RESPONSE OF STRUCTURES Y

Li Jie?) Chen Jianbing
(School of Civil Engineering, Tongji University, Shanghai 200092, China)

Abstract In nonlinear dynamic response analysis and reliability evaluation of structures, it is of paramount
importance to capture the joint probability density function for various response quantities. In the present
paper, following the basic line of density evolution, the generalized density evolution equation is extended to
a two-dimensional partial differential equation governing the joint probability density function. The numerical
algorithm combines the deterministic dynamic response analysis and the finite difference method. Numerical
example is given for a ten-story frame structure with stochastic parameters subjected to random ground motions.
The investigations show that the joint probability density function is irregular like a hilly country, while the

coefficient of covariance varies with time.

Key words nonlinear, dynamic response, probability density evolution method, joint probability density

function, coefficient of covariance
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