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Damage diagnosis for pile based on residual force vector

ZHANG Gan', XIONG Hong-feng’, ZHANG Bao-hua', CUT Yan-qiang'

(1. Key Laboratory of Harbor & Marine Structure Safety Ministry of Communications, Tianjin Research Institute of Water Transport Engineering,
Tianjin 300456, China; 2. China Harbor Engineering Co., Ltd., Beijing 100027, China)

Abstract: According to the vibration differential equation, the residual force vector expression was deduced
in detail. As a structural damage index, the absolute value of the residual force vector was defined. By establishing
high-piled wharf pile finite element model and using the residual force vector method, we carry out the numerical
simulation for the pile of high-piled wharf damage diagnosis under a variety of conditions. The simulation results
show that taking the residual force vector as diagnostic indicators are more sensitive to damage. The damage of
structural can be identified quickly and accurately using low order modes parameters.
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