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Numerical simulation of deformation characteristics of deep soft foundation of
a high earth-rock dam strengthened by vibro-flotation gravel columns

HAN Huachao', XU Ang®’, CHEN Yiyang™, HU Anfeng™”
( 1.Power China Huadong Engineering Co., Ltd., Hangzhou 311122, China; 2.Research Center of Coastal and
Urban Geotechnical Engineering, Zhejiang University, Hangzhou 310058, China; 3.Engineering Research Center of
Urban Underground Development of Zhejiang Province, Zhejiang University, Hangzhou 310058, China )

Abstract: In order to accurately predict the deformation characteristics of the deep and weak dam foundation
reinforced with gravel columns, this study reinforced the weak foundation under the dam with vibro-flotation
gravel columns at different replacement rates according to the height range of the dam of a large hydropower
station project. The deformation of the foundation after reinforcement during the entire construction stage was
analyzed using PLAXIS finite element software modeling, where two equivalent foundation treatment methods,
including composite modulus method and pile wall method, were applied so as to compare and analyze the
results. The research results indicate that the scheme of using gravel columns to reinforce the weak foundation of
the dam is feasible, and the two equivalent methods used for simulating the deformation trend reflected by the
gravel column composite foundation are basically consistent with each other. It can effectively control the
horizontal displacement of the foundation and the uneven settlement of the dam by using different replacement
rates to reinforce soft soil foundation. In backfilling the bottom of the abandoned slag, it requires using the
gravel columns to replace and reinforce the soft soil foundation, control the displacement and deformation at the
foot of the slope, and avoid uplift at the foot of the slope. It can accelerate the dissipation of excess pore pressure
in the foundation by strengthening the foundation with gravel columns. By the end of the dam’s loading, the
settlement and deformation of the foundation have been basically completed.

Key words: vibro-flotation gravel column; weak foundation; replacement treatment; deformation
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