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Analytical solution for consolidation of sand-drained foundation with
bottom vacuum preloading method

ZHANG Fu-hai"*, CHEN Lei’, GUO Shuai-jie', REN Peng-xun"?

(1. Key Laboratory of Ministry of Education for Geomechanics and Embankment Engineering, Hohai University, Nanjing 210098, China; 2. Institute of
Geotechnical Engineering, Hohai University, Nanjing 210098, China; 3. Tianjin Research Insititute for Water Transport Engineering, M.O.T., Tianjin 300456,
China; 4. The Third Railway Survey and Design Institute Group Corporation, Tianjin 300251, China)

Abstract: According to the equal strain axisymmetric consolidation theory of sand-drained foundation developed by Xie and Hansbo,
analytical solutions to the axisymmetric consolidation equation with bottom vacuum preloading are derived in this study as the
vertical water flow in soil is neglected for the actual loading boundary condition that the vacuum preloading locates at the bottom.
Based on the analytical solution formation process of excessive pore pressure axisymmetric consolidation control equation, a
comparison between this new developed model and the current solution is carried out gradually. In comparison of the new model
outputs and the experimental results by laboratory test, the excessive pore pressure distribution in vertical direction and the
consolidation ratio development trends for excessive pore pressure dissipation can be obtained by the new developed analytical model,
and it also can be concluded that the calculated results show a good agreement to the laboratory and site experimental results.
Therefore, the analytical solution can be further applied to practical engineerings as basic theoretical foundation, which also promotes
the application of bottom vacuum preloading method in soft foundation reinforcement engineering.
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