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Identification of statistical moments of moving loads on bridge structures

with spatial random fields

RAO Yongping, ZHANG Fu-bo, LEI Ying

(School of Architecture and Civil Engineering, Xiamen University, Xiamen 361005, China)

Abstract: Bridge structures are often of random characters due to the uncertainty of materials and other factors. Therefore, the
identified moving loads on bridges based on the responses of the bridge structure are also uncertain. However, there are only a few
of relevant researches. In this paper, its proposed to explore the effective identification of the statistical moments of the identified
moving loads on bridge structures with random fields. The proposed method is based on the combination of Karhunen-Loeve (KL)
expansion of the random fields of bridge structural parameters, Kalman filter with unknown input (KF-UI) and the improved two-
point estimation method (I2PEM). First, the spatially correlated random fields of bridge structural parameters are transformed into
a combination of multiple random variables through KL expansion. Then, in the uncertainty propagation of multiple random vari-
ables, the I2PEM is adopted so the uncertain inverse problem is transformed into several deterministic inverse problems. Finally,
the identification of moving load based on KF-UI is performed on the selected points of each random variable, and the statistical
moments of the moving loads are efficiently estimated. The proposed estimation method is successfully verified by a numerical sim-

ulation example.

Key words: moving load ; Karhunen-Loeve expansion;improved two-point estimation; unknown inputs ; Kalman filter

WIHAEE: T (1966—), B FFIHEz . G (0592)2181649; E-mail: ylei@xmu.edu.cn.



