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Abstract: In order to study the seismic performance of reinforced front and rear rigid frames, Midas Gen was used to establish
the finite element model, and the main dynamic characteristics were obtaned by eigenvalue analysis. The response spectrum
analysis of rigid frames under frequent earthquakes is carried out, and the difference of displacement response of reinforced front
and rear rigid frames under different seismic conditions is studied. Using dynamic time history analysis method, the time history
response of the structure before and after reinforcement is compared and analyzed under different seismic waves. The results
show that the natural vibration period of the structure is decreasing. After the frame was strengthened by the method of changing
the structural system, its lateral stiffness and torsional stiffness were significantly enhanced. The structure reinforced by the
expanded section method has the best seismic performance in the elastic stage. It is observed that, compared with other
reinforcement methods, the structural system modification reinforcement method and the section enlargement method have a

significant reinforcing effect on the column top displacement of the original structure under various seismic fortification
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intensities. This research outcome can provide reference and guidance for the optimal reinforcement of portal frames in terms of

their seismic resistance.
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Fig.1 Rigid frame elevation
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Fig. 2 Period comparison of rigid frame before and
after reinforcement
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Table 1 Displacement comparison under the influence of
seismic forces before and after reinforcement
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Table 2 Displacement and acceleration at the top of the
structural columns before and after reinforcement
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