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Analysis on Influencing Factors of Bearing Capacity of Reinforced Gravel Pile
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Abstract: In order to study the bearing mechanical properties of reinforced gravel pile composite foundation under different
influencing factors, a numerical simulation model for calculating the bearing capacity of reinforced gravel pile composite
foundation was established by FLAC 3D software. The numerical simulation analysis was carried out on the settlement of
composite foundation and the variation of pile deformation with vertical load under the conditions of different pile diameter, ratio
of pile spacing to pile diameter, reinforcement stiffness, pile modulus and cushion thickness. The results show that: With the
increase of the ratio of pile spacing to pile diameter, the stiffness of the reinforced body and the thickness of the cushion, the
maximum settlement of reinforced gravel pile composite foundation decreases exponentially. In order to improve the bearing
capacity of reinforced gravel pile composite foundation, the ratio of pile spacing to pile diameter of reinforced gravel pile should
not exceed 5, the overall stiffness of the reinforced body should be about 2000 kN/m, and the thickness of the cushion should
not exceed 0.5 m. With the decrease of the pile diameter, the settlement of the reinforced gravel pile composite foundation will

show a linear decreasing trend. However, increase of the project cost, in the actual engineering design, the pile diameter of
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the reinforced gravel pile should be selected according to the use requirements and economic level.

Key words: reinforced gravel pile; FLAC 3D; ratio of pile spacing to pile diameter; stiffness of the reinforced body; cushion
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Table 1 Basic mechanical parameters of soil and gravel
in reinforced gravel pile composite foundation
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Fig. 1 Numerical model for analysis of influencing factors of bearing capacity of reinforced gravel pile composite foundation
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Fig.2 Deformation measurement and numerical calculation results of reinforced gravel pile under different loads
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Fig. 3 The settlement — load curves of composite
foundation under different pile diameters
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Fig. 4 The horizontal displacement distribution curve of the
outer pile of the composite foundation under different pile
diameters under the vertical load of 200 kPa
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Fig. 5 The settlement —load curves of composite foundation varying
under different ratios of pile spacing to pile diameter
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Fig. 6 The horizontal displacement distribution curve of the
outer pile of the composite foundation under different ratios of pile
spacing to pile diameter under the vertical load of 200 kPa
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Fig.7 The settlement —load curves of composite foundation
varying under different stiffness of reinforced body
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outer pile of the composite foundation under different reinforcement
stiffness under the vertical load of 200 kPa
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Fig. 9 The settlement — load curves of composite foundation varying
under different pile modulus conditions
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