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Abstract: The isolation bearings will generate a complex dynamic response under strong earthquake.
Accurately understanding its seismic response behavior and laws serves as the basis for developing
high-quality isolation bearings and designing isolation structures. In seismic response analysis, espe-
cially in nonlinear analysis, the traditional stepwise integration method and low-order time-history
analysis methods are difficult to achieve high precision. Meanwhile, the use of traditional high-order
time-integration algorithm can lead to a tedious calculation process and heavy workload. This paper ap-

plies a new explicit time-integral algorithm based on a high-order dynamic scheme to the seismic re-
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sponse analysis of base-isolated structures. Firstly, a simplified calculation model of a reinforced con-
crete frame structure with isolation bearings is established based on the condensation reduction princi-
ple of degrees of freedom. Simultaneously, the motion equation of the base isolation system is con-
structed by using the dual tangent constitutive model of the restoring force of the isolation bearing, and
converted into the state equation. Then, based on the differential quadrature (DQ) principle, a high-
order dynamic scheme algorithm is developed to solve the state equation; Finally, the seismic re-
sponse of a high-rise base-isolated structure under high, medium and low frequency seismic waves is
analyzed to verify the applicability of this method. The results show that: (D Using static condensation
technology to establish the model of isolated structure, and to build the state equation of seismic re-
sponse, is the basis for the implementation of high-order dynamic analysis method. @ The high-order
dynamic analysis method of the structure can obtain the structural dynamic response only through ma-
trix multiplication, which can be used to solve the problem of nonlinear seismic response analysis bet-
ter and efficiently. @ Applying the structural high-order dynamic analysis method to the base isolated
structure can yield more accurate analysis results of the isolated structure.

Keywords: base-isolated structures; seismic response analysis; differential quadrature; state equa-

tions; higher-order accurate time integration
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Fig.1 DBase-isolated frame structure
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Fig.2 Restoring force model of the isolated bearing
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Table 4 Response amplitude and occurrence time
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