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Elastic-plastic solution for axially loaded single pile considering
variation of shear stiffness coefficient

WANG Xu-dong'?, LIU Yu-yi’, ZAI Jin-min®, ZHU Hong-bo’

(1. Institute of Geotechical Engineering, Hohai University, Nanjing 210098, China: 2. Institute of Ceotechnical Engineering, Nanjing
University of Technology, Nanjing 210009, China)

Abstract: Based on elastic - perfectly plastic and bilinear load transfer functions for soil surrounding the pile shaft and under
the pile tip respectively, a closed analytical solution was presented for predicting nonlinear response of axially loaded piles,
considering that the limited shaft resistance and the shear stiffness coefficient varied linearly with depth. The load and settlement
responses, the distribution of displacements, axial load and shaft resistance were obtained, and the performance of load transfer
behavior of a single pile was determined. The reasonable model parameters could be determined by the back analysis of single
pile loading tests and soil tests. The rationality of the proposed method was proved by the good agreement between the
computed results and the measured data of load tests on in situ piles.
Key words: single pile; load transfer function; limited shaft resistance; shear stiffness coefficient; elastic-plastic solution
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Fig. 1 Simplified mechanical model of pile-soil system
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Fig. 2 Plastic state and elastic state in soil
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Fig. 3 Load-settlement curve of piles
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