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Dynamic Response Analysis of a Silo-frame Structure with
Isolation Bearings

LI Mingzheng, YU Yang ", LIU Zhanyu, TENG Zhenchao
(School of civil engineering, Northeast Petroleum University, Daqing, Heilongjiang 163318, China)

Abstract; The silo-frame structure is characterized by high center of gravity, high loading, poor overall
stability and local stability, which is easily damaged under earthquake. In order to mitigate the damage
of the silo-frame structure under earthquake, based on the project of degasification and storage silo-
frame structure of a petrochemical company, ANSYS software was used to establish the finite element
models of single silo-frame structure and seismic isolation structure respectively, and the dynamic re-
sponse of the original structure and seismic isolation structure was analyzed under two working conditions
of empty and full silo. The data of stress, displacement and strain of the silo-frame isolated structure
model under different working conditions were analyzed by using the vibration decomposition reaction
spectrum method and time course analysis method. The data analysis shows that the use of vibration iso-
lation bearings can significantly improve the seismic capacity of the structure and the time course analy-
sis is more accurate than the vibro-decomposition reaction spectrum method. A few suggestions has been
put forward for the design of future silo-frame structures.
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Tab. 1 Mechanical properties of materials
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Tab. 2 Spring isolated bearing parameters table

SR

Jitt Al Je W 5 Jett AR iy O 5

iR PR E /KN HHSE 2/ mm . s . R
/(kNem™) /(kN-m™) /(kNem™)
GZY600 2827 120 2247 1 390 12 301 30 000
TP RE/MPa B EA/mm  FBEZEREE/mm BKRZEE/mm ZEEH/%  JERA/AKN  HiHFRERREE MPa
0.55 600 185 22x5 23 94.2 1.5
R3 BE-EREMRETRE S BEREHEIRMER (B {i.Hz)

Tab. 3 Self-vibration frequencies of silo-frame structures and their model structures with vibration isolation bearings

BHE-HERSTHY B HESR S
Birii = it Brik = i
1 2.951 1.816 1 2. 464 1. 107
2 2.952 1.816 2 2. 464 1. 107
3 2.952 2.922 3 2.911 2.261
4 3.426 4.016 4 2.912 3.070
5 3.641 4.016 5 3.403 3.070
6 4.679 6. 886 6 3.511 6.224
7 4.681 15.473 7 3.634 6.224
8 4.741 15.473 8 4.679 8.923
9 5.353 16. 326 9 4.691 8.923
10 7.498 17.103 10 5.355 11.744
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Fig. 2 Model structure modal analysis results
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Fig. 3 Silo-frame structure maximum

displacement curve with height
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Tab. 4 Self-vibration frequencies of silo-frame structures and their model structures with vibration isolation bearings

BHE-HERR S AR R -HEZR 4
Birii =4 i (11878 = i
1 2.951 1.816 1 2. 464 1.107
2 2.952 1.816 2 2. 464 1. 107
3 2.952 2.922 3 2.911 2.261
4 3.426 4.016 4 2.912 3.070
5 3.641 4.016 5 3.403 3.070
6 4.679 6. 886 6 3.511 6.224
7 4.681 15.473 7 3.634 6.224
8 4.741 15.473 8 4.679 8.923
9 5.353 16. 326 9 4.691 8.923
10 7.498 17.103 10 5.355 11. 744
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