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A calculation approach for nonlinear load-settlement curve of single
tapered pile and tapered pile group

LI Jingpei'”, CHEN Haohua'*, LI Lin"*, CAO Xiaobing'"

(1.Key Laboratory of Geotechnical and Underground Engineering (Tongji University) , Ministry of Education, Shanghai 200092, China;
2.Department of Geotechnical Engineering, Tongji University, Shanghai 200092, China)

Abstract; To analyze the load-settlement response of tapered pile and tapered pile group, a hyperbolic model and a
bilinear hardening model were incorporated in the proposed approach. Based on the two proposed models, considering the
concordant displacement and property of multilayered soil, an iterative program was developed to calculate the settlement
of the tapered single pile. A finite difference program was employed to analyze the interaction between two piles. Then
considering the boundary condition and the proposed interaction between piles, the iterative program was proposed for the
settlement prediction of tapered pile groups under rigid and soft pile caps. Finally, the pile settlement and the pile group
settlement predicted by the iterative programs were compared with the load-settlement response of three well-instrumented

tests. The results demonstrate the validity of the simplified calculation method adopted in the prediction of load-settlement

response of the tapered pile and tapered pile group.
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Fig.1  Hyperbolic nonlinear relationship between shear stress
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Fig.3 Bilinear hardening relationship between shear stress and
settlement at the pile tip
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Fig.13 Comparisons between the average load and settlement
on the pile head
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Fig.14  Comparisons between the normalized coefficient for pile
group and settlement on the pile head
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