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Tab. 1 FEM parameters of pile diameters 0.5 m and 0.8 m

) FRNK/m
WM/ MPa JARALL BERE/ (m-s")
W42 0.5 m W2 0.8 m
LYy 10 0.3 E,=1x10"* L,=0.443 L,=0.709
WX 10 0.3 ko= k=2 %107 Ly=1.178 L,=1.178

S X 10 0.3 ko= k,=1x107 L.=1.963 L,=3.142
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Fig. 2 FEM meshs (pile diameter 0. 8 m) Fig. 3 Seepage velocity vector of pore water during

consolidation ( pile diameter 0. 8 m)
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Analytical solution of consolidation for gravel pile composite
foundation under equal strain conditions

BAI Run-ping" >, LI Guo-ying”, MI Zhan-kuan®
(1. Department of Geotechnical Engineering, Tongji University, Shanghai 200092, China; 2. Nanjing Hydraulic
Research Institute, Key Laboratory of Earth-Rock Dam Failure Mechanism and Safety Control Technics of Ministry of
Water Resources, Nanjing 210029, China)

Abstract: According to the existing classical theories of consolidation for granular material composite foundation,
an analytical theory of consolidation for gravel pile composite foundation is derived considering that the vertical
strains of the composite foundation are equal at the same depth, and well resistance and smear effect are taken into
account in the derivation of the analytical solutions in this paper. A continuity of the first and the second order
differential equations for pore pressure is ensured in the shared boundary of different regions in the derivation. By
comparing the theory of consolidation derived in this paper and the existing classical theories of consolidation,
analyses of some differences between each theory have been made. Finally, the theory of consolidation derived in
this paper has proved that the analytical solution derived in the study is correct by comparing the solution given in

the paper, the solutions of existing classical theories of consolidation and FEM analysis results.

Key words: analytical solution; consolidation; gravel pile composite foundation; vertical equal strain condition



