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SIMPLIFIED CALCULATION METHOD FOR SEISMIC DESIGN FORCE
OF BRIDGE PILE-GROUP FOUNDATIONS IN SOFT SOIL

GOU Ling-yun, WANG Xiao-wei'?, YE Ai-jun’?

(1.Department of Bridge Engineering, Tongji University, Shanghai 200092, China;

2.State Key Laboratory of Disaster Reduction in Civil Engineering, Tongji University, Shanghai 200092, China)

Abstract: The "Code for Seismic Design of Urban Bridges" assumes synchronous vibration between pile cap and
the ground, ignoring the lateral soil resistance of the pile cap when calculating the seismic design force for low-pile
cap foundations based on the capacity protection design principle. The "Standards for Seismic Design of Bridges"
in Shanghai considers the contribution of lateral soil resistance of the pile cap on this basis. However, the
applicability of this method to soft soil foundations has yet to be demonstrated. Therefore, this study focuses on
typical pile foundation bridges in Shanghai, considering the nonlinear dynamic soil-pile and soil-cap interaction. A
nonlinear finite element model of pile foundation bridges in soft soil is established, and incremental dynamic time-
history analysis is conducted. This analysis investigates the variation of seismic inertia force of the pile cap and
lateral soil resistance with pier height and seismic intensity, revealing the force transfer mechanism from the pier to
the bottom of the pile cap under seismic excitations. Based on this, a new simplified calculation method for the
seismic design force of pile group foundations is proposed using the capacity design method. Compared with the
current code, the new simplified calculation method significantly improves the calculation accuracy of design
seismic shear force and bending moment for pile foundations in soft soil, while having a certain margin of safety.
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