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Abstract: Based on the hypoplastic constitutive theory, this
paper aimed to analyze the pressure of RC cylinder silo wall
exerted by the granular material using the finite element
method (FEM). The granular material inside the silo was
modeled with the modified von Wolffersdorff” s hypoplastic
constitutive model by Niemunis and Herle. In order to
simulate the interaction between silo wall and granular
material, the contact pair algorithm was used which could
model pure master-slave surfaces considering the Coulomb’ s
friction law. Using the ABAQUS finite element numerical
model, the static interaction between RC silo wall and the
granular material was analyzed,and the numerical results are
compared to the codes of RC silos in China, Europe (ISO),
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USA, the classical theories of pressure exerted by the granular
materials and the existing experimental data. Meanwhile, this
paper also analyzed material parameters concluding a variety
of granular materials, initial void ratio, critical friction angle,
friction coefficient, granulate hardness and the granular
strain. The analytical results show that the effects of initial
void ratio, critical friction angle, granular strain, granulate
hardness, and the variety of granular materials are more

significant than any other material parameters.

Key words: RC silo; hypoplastic constitutive theory; static
interaction of silo structure-granular material; finite element

method simulation
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Tab.1 Material parameters of hypoplastic model
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Tab.2 Additional parameters of inter-granular strain
concept
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Fig.1 Comparison of numerical and practical results
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Fig.2 Comparison of numerical results and codes
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Fig.3 Comparison of numerical results and classical

theories
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Fig.4 Influence of initial void ratio
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Fig.5 Influence of friction coefficient

MIE 5 ATLIE W, G RETE 15~20 m & Bl
WL RERY 5 2R BENIE ) 20 A IR B AN T 5 5 BB
78 0~5 m % BV N, X RTHG 5 4000 5 71 2076 il
LA EF HHEY 5 kPa. FRMgRER, R
[F] B 45 2R HONT -G BE 17 Js 7 B2 AR /N
2.5 BRNEZAX SR EE SR

KPR TR GNEOR R N EE A — i 22°~
A0V [l A A SCE AR SR RIOR A My B4 S O A
HITROLT » 2 BN RUR N EE S M 22°, 257,287, 31°,



E11M

JHRTR, %5 A IR+ OBty B oD B AR AT 1661

34°, 377 R AOBEAT 43T, S5 R LI 6.

PSS
25 <o

—— )8°

—-— 31°
—— 34°

O_I 1 1 1 1 1
0 10 20 30 40 50 60 70 80
B K1 /kPa

B 6 BuR R A RIRIN

Fig.6 Influence of internal friction angle
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