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Seismic vulnerability analysis of framed seismic
reduction structures based on IDA method
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(1. School of Civil and Hydraulic Engineering, Hefei University of Technology, Hefei 230009, China; 2. Key Laboratory of Earthquake
Engineering and Engineering Vibration, Institute of Engineering Mechanics, China Earthquake Administration, Harbin 150080, China;

3. College of Electronic Engineering, National University of Defense Technology, Hefei 230037, China)

Abstract ; Using a frame structure as the research object, this paper adopts flexural restraint bracing as the en-
ergy dissipation and shock absorption device, establishes the energy dissipation and shock absorption analysis
model of the structure through the finite element analysis software ETABS, carries out the dynamic time his-
tory analysis of the structure under the action of multiple and rare earthquakes and the seismic vulnerability a-
nalysis based on the incremental dynamic analysis(IDA) method, and evaluates the probability of the energy
dissipation and shock absorption structure to reach the quantitative index of each limit state under the action of
different intensity of ground shaking from the perspective of probability. The results show that the lateral
stiffness of the frame structure increases after the reasonable arrangement of flexural restraint bracing, the lat-
eral deformation of the structure is significantly reduced under small earthquakes, and the bracing yields and
dissipates energy under large earthquakes, and the structure has a better seismic energy dissipation mecha-
nism, which can meet the performance target of “no damage under small earthquakes, repairable under medi-
um earthquakes and no collapse under large earthquakes”. At the same time, the seismic vulnerability analysis
based on the IDA method can also provide a concise and effective scientific reference basis for the estimation of
losses and design of actual engineering structures,
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