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Table 1 Sand elastic material model parameters
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Table 2 DP model material parameters
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B 32 5 IR AL T o /kPa 3.3
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Table 3 Silo wall model parameters

FEN S5 Wl
FPERTE E/(N-mm™) 7.5x10°
MEL /N7 0.2
I p/ (kg m™) 2x10°
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Fig.1 Model of wall supported single silo
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Fig.2  Grid partitioning of finite element model
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Fig.3  Static lateral pressure comparison
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Fig.4 Lateral pressure comparison of dynamic

unloading process
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Fig.5 Comparison of static simulation and unloading

simulation
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Fig.6 Dynamic overpressure coefficient
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Simulation of Lateral Pressure of Reinforced Concrete Silo During Unloading

DING Yonggang ,ZHOU Xiu, XU Qikeng, GUO Chengzhou
(School of Ciwil Engineering and Architecture ,Henan University of Technology , Zhengzhou 450001 , China)

Abstract : Lateral pressure is an important problem in the calculation of silo structure. The static and dynamic
flow problems of reinforced concrete silo were simulated by finite element method. Firstly,the constitutive
relation of silo material was investigated, the contact action between bulk material and silo wall was analyzed,
and the adaptive mesh was used to solve the problem of large displacement deformation and grid distortion. The
model adopted the three-dimensional entity element construction,and bulk material used the Drucker-Prager
criterion constitutive relation, which broke through the defects of the previous axisymmetric rigid body model.
Considering the influence of the funnel on the lateral pressure,the cylinder wall and the funnel were simulated,
the static simulation and the horizontal side pressure and the maximum stress of unloading process of the
dynamic unloading were obtained,and the simulation results were compared with the Chinese standard and
European standard,the results showed that the static simulation was in good agreement with the Chinese
standard , and the European standard had a higher safety factor,unloading side pressure was 1.55-1.89 times of
static lateral pressure.

Key words: finite element ; vertical silo ; unloading; lateral pressure



