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Probabilistic modeling and stochastic response analysis of
engineering structures with experimental data

ZHANG Ruijing, DAI Hongzhe
(School of Civil Engineering, Harbin Institute of Technology, Harbin 150090, China)

Abstract:In our quest to understand the probabilistic modeling of engineering structure inputs from experimental
data and the associated response analysis of the constructed model, we have developed a new method that involves
the construction of a nonGaussian random model using experimental data, followed by a random response analysis.
First, we introduced an innovative random model that utilizes both Karhunen-Loeve expansion and arbitrary polyno-
mial chaos (aPC) expansion. We then expanded on this by developing a technique for solving structural random
responses based on this stochastic model. Ultimately, we developed the D-optimal weighted interpolation method for
estimating the aPC coefficient of the random response, resulting in a highly precise solution for the structural re-
sponse. The research indicates that our proposed method offers a practical framework for creating accurate random
models and conducting efficient response analyses of engineering systems. These systems, which rely on real-life
experimental data, can greatly benefit from our approach.

Keywords : probabilistic model; stochastic response analysis; experimental data; Karhunen-Loeve expansion; poly-

nomial chaos expansion; experimental design; nonlinear structure; kernel density estimation
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Fig.4 Mean values of stochastic responses of 2-story and corresponding absolute errors
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