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Fig.1 Grand bridge in the Huang River
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Analysis model updating of long-span continuous rigid-frame bridge
dynamic under environment excitation

LU Hai-lin' WU Le' , HUANG Min-shui' , XU Wen-shen’
(1. Environment and Civil Engineering, Wuhan Institute of Technology, Wuhan 430074, China;

2. Institute of Civil Engineering and mechanics, Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract; To identify the damages of a Huang River extra-large bridge, a updating method of finite
element model which was based on optimization theory under the environment excitation, was
introduced. Firstly, the power spectrum peak method under environment excitation was used to get the
modal parameters through the vibration test. Next, parametric finite element model was set up in
software ANSYS. According to optimization theory, the high sensitive parameter was chosen to
iteratively update. In the end, the updated finite element model of long-span continuous rigid-frame
bridge was obtained. Through the dynamic property analysis of the finite element model, the result
shows that the updated finite element modal eigenvalues preferably coincide with the measured values;
after the update, frequency errors of the first 20 modes are controlled below 2% ; concrete elastic
modulus of the bridge is between 340 000~370 000 N per square millimeter; the apparent damage result
by site investigation is conformed to box girder stiffness distribution. Bridge inspection is made under
the condition of normal traffic by the method without traffic control, and doesn't cause extra damage to
the bridge compared with traditional artificial excitation. By using the software ANSYS, damage is
identified without rigidity matrix and mass matrix. The method is suitable for damage identification of
long-span continuous rigid-frame bridge.

Key words: long-span continuous rigid-frame bridge; environment excitation;dynamic analysis; model updating
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