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SIMPLIFIED SEISMIC DEMAND PREDICTION METHOD FOR
EXTENDED PILE-SHAFTS IN COHESIONLESS SOILS

WANG Xiao-wei, QIAN Jin, YE Ai-jun, WANG Jing-cheng, YANG Guang-yi

(State Key Laboratory for Disaster Reduction in Civil Engineering, Tongji University, Shanghai 200092, China)

Abstract: The pile-shaft is a substructure widely used in bridge engineering. Under earthquake, the pile may yield
if the capacity protection design principle is not well followed. In addition, due to the complex soil-pile
interaction in modeling and analysis, it is still difficult to predict the seismic demand of piles based on the yielding
moments of piers. Therefore this study adopts a coupled soil-pile-structure model to investigate the ductility
seismic design method of pile-shafts with a focus on the simplified seismic demand prediction method.
Investigations are conducted on the bending moment distribution under different earthquake intensities to
determine pile-shaft demand parameters, and extensive parametric analyses are performed to understand the
mathematical relationship between pile-shaft demand parameters and soil/structural sensitive parameters. Finally,
a simplified seismic demand prediction method is proposed.

Keywords: bridge engineering; extended pile-shaft bridge; pile-shaft seismic demand; capacity-protection
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