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Tab. 1 Parameters of steel silo in FEM models

Element Steel grad Modulus of Poisson's Density Yield stress  Tangent modulus
type cel grade elasticity E/MPa ratio /kg + m™* /MPa E./MPa
Fo T Q235B 206 000 0. 30 7 850 235 0.01E
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Tab. 2 Parameters of stored materials in FEM models

Stored Young's Poisson's Density Angle of Cohesion Internal friction Dilation Friction
materials modulus/MPa ratio /kg e m™? repose/’ /kPa angle/°® angle/° coefficient
VY 5.1 0. 30 840 25 3.00 25 17.6 0.20

Yew 10.0 0. 40 2300 36 0.25 31 0.0 0.49
A BT 4.0 0. 32 1619 39 0.10 36 0.0 0.45
K 0.008 0.33 1500 36 0.50 33 0.0 0. 40
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Tab. 3 Divergence of different evaluation methods for stored materials

P B FEM fil ] & 73 e =] R0 ) T U S 0 1) FEM 5 1 [ FEM 5 RR ¥
/Max, kPa JE 71 /kPa J& 71 /kPa MM/ % MM/ %
NG 83. 84 95. 46 133. 04 13. 86 58. 68
B A Bk 197.72 206. 14 233.07 4,26 17. 88
A Y BORL 136. 26 117. 69 166. 32 -13.63 22. 06
K e BCEE 159. 86 123. 82 167.48 -22.55 4.77
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FEM analysis of static action exerted by stored materials in a full

2.

scale squat cylindrical steel silo with flat bottom

DUAN Liu-sheng"*, CHEN Xiang-rong"*

(1. School of Civil Engineering, Xi'an Univ. of Arch. &. Tech. , Xi'an 710055, China;
State Key Laboratory of Architecture Science and Technology in West China(XAUAT) , Xi'an 710055, China)

Abstract : Silos design is based on accurated evaluating static action exerted by stored materials. In order to analyse the in-

teraction between silo and stored materials in full scale squat circular steel silo with flat bottom., the finite element method

(FEM) was chosen. Four kinds of stored materials are analyzed, including wheat, iron ore pellets, sand and cement. The

stored materials and silo were simulated simultaneously in three-dimensional model, assigned to the Drucker-Prager crite-

rion of plasticity of the stored materials. For evaluating the static action reasonably, the contact pairs named surface-to-

surface are selected. The results obtained from FEM were compared with ones from silo codes at home and abroad, mean-

while the influences of different parameters were also discussed. It was certified that FEM is an appropriate tool for evalu-

ating the static action exerted by stored materials in squat circular steel silos.

Key words: steel silo; flat-bottom ; static pressure; stored material ; contact; FEM
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