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Abstract

This paper intends to develop an identification process to investigate the dynamic characteristics
of an isolated bridge considering the bridge-soil interaction. A linear model is used for the pier and a
model of foundation used Wink beam on elastic foundation to simulate the equivalent foundation
stiffness and damping coefficient while a bilinear hysteretic model is chosen for the bearing system.
This nonlinear hysteresis is characterized through a backbone curve. Accordingly, the multi-value
restoring force can be transformed into a single-value function to carry out the identification
analysis. The proposed algorithm extracts individually the physical parameters of each pile
foundation, pier and each bearing system that are considered useful information in structural health
monitoring. A numerical example is conducted to demonstrate the feasibility (with an artificial white
noise signal of 5% noise-to-signal ratio) of using the proposed technique for physical parameter
identification of partially inelastic isolated bridges considering Soil-bridge interaction.

Key Words: Physical-parameter identification, Isolated bridge, Lead-rubber-bearings,
Nonlinear hysteresis, Noise signal.
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