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Settlement calculation of composite foundation with granular material
pile considering nonlinear compressibility of soil
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Abstract: Granular material pile is widely used in the reinforcement of soft foundation in engineering because of its good
reinforcement effect and relatively low cost. The settlement calculation of composite foundation with granular material pile
is one of the important contents of composite foundation design. However, both the stress correction method and
composite modulus method adopted in the current code for foundation design fail to consider the nonlinear compression
characteristics of soil. This implies that the compression modulus Es of soil is considered as a constant, and then the layered
summation method is used to calculate the settlement of composite foundation, which leads to the calculated settlement of
composite foundation is often greater than the measured value. In fact, soil has typical nonlinear compression
characteristics, and its compression modulus is often closely related to the stress acting on the soil. In view of this, the
nonlinear compression characteristics of soil are described, and the classical e-lgo”’ nonlinear relation is taken to deduce
the law of soil compression modulus Es changing with the effective stress at different depths. Furthermore, the stress
correction method and composite modulus method adopted in the code are improved. Finally, a formula for calculating the
settlement of composite foundation with granular material piles considering the nonlinear compression characteristics of
soil is obtained by using the improved method. Besides, comparisons are made among results of the indoor model tests
actual engineering data and theoretical calculation values by different settlement calculation methods. The results show that

the improved settlement calculation method used in this paper presents a better agreement with the measured values than
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that of the results from the code methods.
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Fig. 1 Compression curve of soil ine-o’ coordinate system
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