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Simulation Analysis of Transverse Vibration Response of
High-Rise Buildings under Strong Earthquakes
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Abstract: Traditional analysis method for simulating the transverse vibration response process of
high-rise buildings under the influence of a strong earthquake is associated with some problems,
such as inaccurate calculation results and longer calculation time. This study aims to propose a
new method for simulating the transverse vibration response process of high-rise buildings under
strong earthquakes. This method is based on two methods, which are implicit and explicit meth-
ods. Both methods can be used to accurately calculate the transverse vibration displacement of
high-rise buildings with different degrees of freedom and accurately simulate the deformation
process of high-rise buildings during the transverse vibration response. The experimental results
show that the proposed method can be applied to calculate the transverse vibration response of
high-rise buildings under strong earthquakes with high accuracy and efficiency of operation.
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Fig.1 The basic principle of direct integration method
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Table 1 Loading sequence of ground motion

I EZ NGA X WG PGA )R PGV
1 EQl  AGWI191,at3 0.244 15.66
2 EQ2  CLSI91,at3 0.377 39.88
3 EQ3  LGP111,at3 0.568 81.84
4 EQ4  CLSI91,at3 0.488 41.21
5 EQ5  TAKIl1,at3 0.488 97.42
6 EQ6  LGP111,at3 0.552 81.67
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Fig. 4 Displacement curve of top floor
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Table 2 Results of calculation time (Unit:s)
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Fig.6 Displacement curve of top floor

Table 3  Calculation time (Unit:h)
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