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Study on Seismic Response of Silo Frame Structure
by Column Ring Beam Method

YU Yang,LIU Zhanyu, LIANG Hao
(School of Civil Engineering, Northeast Petroleum University, Daqing, Heilongjiang 163318, China)

Abstract; In order to study the dynamic response of silo frame and its equivalent model under earth-
quake action, this paper intends to simplify the silo into column ring beam structure according to the
principle of stiffness equivalence in combination with the degassing and storage silo frame structure pro-
ject of a petrochemical coMPany. By changing the cross-section size of column ring beam and the num-
ber of ring beam, the finite element models of silo frame structure and column ring beam frame structure
are established, and the reasonable column ring beam frame model is selected to simulate the original
structure. On this basis, the equivalent increase coefficient of stiffness is determined to be 1.25. Using
time history analysis method, three seismic waves, El Centro wave, Taft wave and artificial wave shm2
wave, are selected to give the maximum displacement and maximum equivalent stress seismic response
of the structure under three working conditions.
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Fig. 1 Column ring beam simulation diagram
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Tab. 1 Material mechanical performance parameters

%= ok PPER I/ GPa I/ (kg-m™) MEL/N 4
1 5052-H112 $3&4: 70 2 720 0.3
2 C40 JREE+ 32.5 2 400 0.2
3 HRB400 . HRB335 200 7 800 0.3
4 WM PP (kL) — 910 —
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Fig. 4 Finite element model drawing after adjusting the size and number of beams
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Tab. 3 The natural frequency of the structure under

different size column-ring beam
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Tab. 4 Natural frequency of structure under ring beam

with different numbers
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