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Fig. 1 Dissipated energy of viscous damper and hysteresis
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Fig.2 Section of wharf
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Fig. 3 Load-displacement curve of 8-pile group
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Equivalent damping ratio equations for displacement-based
seismic design of pile-supported wharves

GAO Shu-fei's GONG Jin-xin*'s FENG Yun-fen’

( 1. State Key Laboratory of Coastal and Offshore Engineering, Dalian University of Technology, Dalian 116024, China;
2. School of Architecture and Civil Engineering, Liaocheng University, Liaocheng 252059, China )

Abstract: In current seismic design codes for pile-supported wharves, the equivalent damping ratio
equations are not aimed at wharf structures, which can not represent their structural characteristics
and the contribution of soil to the damping of system. Consequently, the hysteresis characteristics of
wharves with pile-soil interaction are investigated by low-period cyclic Pushover analyses, resulting in
the appearance of new equivalent damping ratio equations for wharves. In order to validate the
applicability and accuracy of the proposed equations, two cases’ studies are conducted by comparing
the demand displacements obtained from time history analyses under 60 ground motion records to
those obtained by using substitute structure method with various equivalent damping ratio equations.
The results indicate that Pivot hysteretic model can represent hysteresis characteristics and strength
degradation of concrete pile-supported wharves, and the Masing rule can be used to simulate the
hysteresis response for steel pipe pile-supported wharves. It is also shown that the accuracy
determined by using the proposed equations is better than that determined by using the equations in

current codes according to nonlinear time history analyses.

Key words: pile-supported wharves; displacement-based seismic design; Pivot hysteretic model;

equivalent damping ratio; pile-soil interaction



