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Impact Analysis Model Simulation for Long-span Cylindrical
Support Building Structures under Strong Earthquakes
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Abstract: LLong-span buildings with cylindrical support have poor stability and cannot maintain a
stable structural state under strong shock. To solve this problem, this study designs a simulation
model for shock analysis of long-span cylindrical support building structures under strong earth-
quake excitation. Through determining cylindrical analysis rules, analyzing simulations, monito-
ring finite element support, and performing a bearing capacity analysis of the cylindrical support
system, the simulation analysis and monitoring of the model are completed. Consequently, the
static analysis of the strong earthquake impact on the long-span building structure is performed,
and the structure of the model of a building effected by a strong earthquake is adjusted. Simula-
tion of the strong earthquake impact environment and the experimental results show that the ap-
plication of analysis and simulation model for large-span cylindrical support building structures
effected by a strong earthquake can find the weak points and structural units with poor stability of
the long-span cylindrical support structure, thus improving the stability of this kind of buildings
effected by of strong earthquakes.
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Fig.1 Schematic diagram of cylindrical analysis rule
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Fig.2 Plan of the interception structure for finite ele-

ment support simulation analysis and monitoring
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Table 1 Bearing capacity of cylindrical support system
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2 245 289 268

10 0 0 0 “+q +q “+q 3 248 288 266
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5 241 286 267
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1 247 —286 269
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Fig.3  Static analysis process of strong earthquake

impact on large-span structure
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Fig.4 Stereogram and overlook map of model structure

under strong shock after adjustment
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Table 2 Setting of test parameters (Under the impact

of M =5.0 earthquake)

ELIER S Xf BR 41
ISE/ % Vv \
SCS 0.97 0.97
LSC 0.85 0.85
PCL/N 3.46 X 10°% 3.46X10°
TCL/N 1.99 108 1.99 X108
LCL/N 1.82X 108 1.82x108
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Table 3  Setting of test parameters (Under the impact

of M=6.0 earthquake)

2R R Sl 4]
ISE/ % Vi v
SCS 0.97 0.97
LLSC 0.85 0.85
PCL/N 3.84 X108 3.84 X108
TCL/N 1.97 X108 1.97 X108
LCL/N 1.86 X108 1.86X10°%
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Fig.5 Velocity map for determining the weak building unit
(Under the impact of M=5.0 earthquake)
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Fig.6 Velocity map for determining the weak building unit
(Under the impact of M =6.0 earthquake)
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