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Seismic damage assessment of asymmetric reinforced concrete

structures based on multi-mode damage model
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(1. School of Urban Construction, Changzhou University, Changzhou 213164, China; 2. College of
Civil Engineering, Nanjing Forestry University, Nanjing 210037, China)

Abstract: To reasonably evaluate the seismic damage of asymmetric reinforced concrete structure,
based on the multi-modal damage model and according to the modal characteristics of the three-dimen-
sional asymmetric reinforced concrete structure, the damage index calculation method of the asymmet-
ric reinforced concrete structure was put forward, as well as the overall damage combination method.
Then the steps of asymmetric reinforced concrete structure damage evaluation are summed up. Using

the example of the 6-story frame-shear wall structure, the damage of the reinforced concrete structure
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under earthquake is analyzed and evaluated by the proposed method. The results show that the pro-
posed method can reflect the torsional damage, translational damage in all directions, and the overall
damage state of the asymmetric reinforced concrete structure. Although the ground motion only acts
in the y direction, the structure has a stiffness eccentricity due to the asymmetric arrangement of shear
walls, and the asymmetric reinforced concrete structure has response and damage in both the vertical
ground motion direction and the torsional direction. The overall damage of the asymmetric reinforced
concrete structure is mainly controlled by the torsional damage. The torsional effect is the key factor
that causes the failure of the asymmetric reinforced concrete structure in an earthquake. Thus, the

torsional strength of the reinforced concrete structure has to be ensured in the structural design

process.
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Table 1 Mode parameters are sorted according to the direction of the main vibration
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Table 2 Cross section and reinforcement details of 6-story wall-frame structure components
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