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Abstract: Henan is one of the three major grain producing areas in China, and the realization of large-scale green
grain storage is beneficial to the country and the people. The underground or semi-underground grain storage has the
advantages of large reserves and low temperature, which is one of the ideal types of green grain storage, but the
anti-floating design of underground massive structure is prominent. This study focuses on the buried cylindrical silo
as the research object, conducts model experiments and theoretical research with considering the overlying load
around the silo, and analyze the buoyancy reduction coefficient corresponding to the critical state of the silo
floating by theoretical inversion. The research indicates that as the uniformly distributed load around the silo
continues to increase, the lateral friction resistance of the silo wall to the soil also gradually increases, which
inhibitis the upward flotation of the silo. Additionally, there is a certain reduction of buoyancy in soil. In saturated
coarse sand, the estimated buoyancy reduction coefficient is 0.945. Increasing the overlying load can enhance the
design potential of the buried depth of silo and provide greater possibilities for low-temperature and green grain

storage.
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Fig.1 Schematic diagram of concrete model silo
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Fig.3 Displacement variation curve of pure water buoyancy test
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Fig.4 Curves of displacement with water level at different buried depth
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Fig.5 Curves of displacement with water level under different load
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Fig.6  Soil pressure distribution curve with or without upper load
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