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Vertical dynamic impedance of pile groups considering topographic effects

QU Liming', LI Xiong', DING Xuanming?, YANG Changwei’®, LIAO Xin', CHEN Zhiliang'

(1. Faculty of Geosciences and Environmental Engineering, Southwest Jiaotong University, Sichuan Province Engineering Technology
Research Center of Ecological Mitigation of Geohazards in Tibet Plateau Transportation Corridors, Chengdu, 611756, China; 2. College of
Civil Engineering, Key Laboratory of New Technology for Construction of Cities in Mountain Area, Chongqing University, Chongqing

400450, China; 3. College of Civil Engineering, Southwest Jiaotong University, Chengdu, 610031, China)

Abstract: In this study, the theoretical equations for vertical impedance for single piles are deduced based on the Hamilton’s
principle. The reasonable method for calculating the pile-to-pile interaction is proposed considering the vibration difference
with respect to the propagation direction. Finally, the impedance of pile groups is solved by combining the deformation
coordination condition and mechanical equilibrium of piles and cap. The parameter studies are carried out to investigate the
topography effects on the dynamic impedance of pile groups in sloping ground with various pile slenderness ratios, pile-soil
modulus ratios and pile spacings. The results show that the interaction factor and pile group impedance fluctuate a lot with
frequency. The extent of topography effects depends on frequency and can be significant at specific frequencies. The difference
between the impedances for the pile groups in sloping ground and the horizontal ground increases as the slope angle pile length,
and soil stiffness increase, which indicates that neglecting the topography effects may bring considerable error to the dynamic
impedance of pile groups in slopes.
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Fig. 2 Diagram for calculating pile-to-pile interaction factor
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