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Calculating Method on Storage Side Pressure
of Silo Structures under Earthquake
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Abstract: In order to get reasonable seismic design for silo structures and obtain the practical calculated value of
storage side pressure, the “Shi Weixing” calculation method of storage side pressure under the earthquake is intro—
duced at first. Based on the material parameters which can be obtained in engineering design, the revised parameters
needed in the calculation of storage side pressure are determined. Then, the numerical model of silo structure is es—
tablished with ABAQUS to calculate the side pressure variation curve and the correction values of the corresponding
parameters are obtained by curve fitting. Modified formulas of side pressure considering silo—storage interaction are
summarized by synthesizing different parameters. Finally, the calculated values obtained from the modified formula of
storage side pressure are compared with the existing test data and the design values of the code. The results show that
the calculated values are in good agreement with the experimental values and can reflect the real and reasonable stor—
age side pressure. Compared with the results, the storage side pressure under the action of strong earthquake is dan—
gerous according to the design value of the code, which means that the proposed calculation formula in this paper is
more economical and reliable.
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Fig.1 Finite element model of silo structure
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Tab.1 Parameters of concrete damaged plasticity model
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Tab.2 Parameters of elastic plastic model for steel bars
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Fig.16 Fittings of storage side pressure’s correction

coefficient at silo wall
4 HEESRIGEEST L
T 3 B A S AL R 4R 2 15 e X AN T TR

BE L PR S ORI TRIESY, LSS T IR E b AR
PERTR B0 1 AR AR LA . MRS 3 1 PP AR 2 A 3



120 R R AR (A AR BE R

2020 4F

RAEHT N B IERIERH i A, diailR
ARG EA TS L, X EE ATl R AN 17 s

25 -
—8— 7 BRI
20 F —— 7 ERARTEAE
—h— 7 BB
s —y— 7 B
- ’ —— 8 I FEMKIR(H
= —— 8 M
1.0 -
05 F
0 1 1 1 1 1 J
5 10 15 20 25 30
Py /kPa

B 17 5 EAXHERE XBRET L&
Fig.17 Comparison between calculated results

of modified formula and test data
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