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Table 2 Relationship between failure mode and shear span ratio and hoop characteristic value,

volume hoop ratio and reinforcement ratio
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Study on Failure Mode and Deformation Capacity of

Reinforced Concrete Columns

Liu Ke, Huangjiao, Ma Yudong, Zhangning and Su Jizhi

(School of Civil Engineering, Chang’an University, Xi’an 710061, China)

Abstract In order to quantify the deformation performance and failure characteristics of RC columns under
earthquake action, this paper collected 123 reinforced concrete (RC) column test data from PEER (Pacific
Earthquake Research Center) database, and proposed the standard of RC column failure morphology based on
parameter shear span ratio and bending-shear ratio. Under the three failure modes of bending failure, bending shear
failure and shear failure, the significant effects of parameters such as axial compression ratio, shear span ratio, hoop
characteristic value, volume hoop ratio, longitudinal reinforcement ratio on the displacement angle were studied.
Through regression analysis, the regression equations of yield displacement angle and ultimate displacement angle
under three failure modes were summarized and the significance probability of regression coefficient is less than
0.05. The results show that the criterion of RC column damage morphology proposed in this paper has high

accuracy and strong adaptability; the linear regression equation of displacement angle is reasonable.

Key words: RC frame column; Deformation limit; Damage form discrimination; Displacement angle
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