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Fig.1 Settlement analysis model for gravel

pile composite ground
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Fig.2 Vertical loading model on a pile and its
surrounding soil unit
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Settlement calculation of gravel pile composite ground

under embankment loads

7Z0U Xin-jun, HUANG Li, LIAO Lian-hai

(Institute of Geotechnical Engineering, Hunan University, Changsha, Hunan

410082, China)

Abstract; Based on the vertical and radial deformation behavior of gravel pile composite ground under

embankment loads, more reasonable vertical displacement and radial deformation of the soil surrounding the

pile shaft are presented to deduce the analytic solutions for the side resistance along the pile-soil interface. By

analyzing the stress distribution of a typical pile element, a method to calculate the compression deformation of

the reinforced area in gravel pile composite ground under embankment loads is developed. Considering the

effects of bulging deformation of the pile shaft on the settlement of composite ground, the advised method can

simulate the neutral points of interaction between the pile-soil and the friction on the pile-soil interface.

Combined with an engineering example, a comparative analysis shows that the calculated result with the

method in this paper are closer to the measured settlement than those with other available methods, such as the

composite modulus method or the method without considering the bulging deformation of pile shaft. The results

can be used for reference in engineering practice.

Key words: composite ground; gravel pile; embankment load; bulging deformation; settlement
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