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Study on Local Reinforcement of Weak Zone of Special-Shaped Column
and Restoring Force Model of Joint
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Abstract: In order to improve the seismic performance of the special —shaped column structure under horizontal load and the
damage resistance of the weak area, the W—shaped cross—section special-shaped column in the comprehensive transportation hub
project of Quzhou West Railway Station of Hangzhou—Quzhou high—speed railway was taken as the object. In view of the stress
concentration areas such as the inner corner and the core area of the joint, two local reinforcement schemes of CFRP external
reinforcement and *inner steel and outer fiber’ composite reinforcement were proposed, and the low—cycle repeated loading test
of the full-scale model was carried out. The test results show that the two strengthening measures can effectively improve the
bearing capacity, stiffness, deformation capacity and energy dissipation performance of the joints. Among them, the peak load is
increased by 10. 6% by CFRP external reinforcement, and the peak load is increased by 16. 5% by composite reinforcement.

The composite reinforcement performs better in controlling the main tensile strain of the inner corner concrete (a decrease of
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53.1%) , inhibiting the crack width (a decrease of 62.3%), reducing the residual displacement of the joint (a decrease of

56.4%) ,

and increasing the equivalent viscous damping coefficient (up to 26.8%),

which shows the comprehensive

enhancement effect of the internal inclined reinforcement and the external CFRP. Based on the experimental data, the Bouc—

Wen restoring force model considering the local reinforcement effect is constructed. After the model parameters are identified and

calibrated, the bearing capacity, hysteretic energy dissipation and stiffness degradation behavior of the reinforced joints can be

accurately predicted, and the prediction error is within +3.5%. The research results can provide theoretical basis and

engineering reference for local seismic enhancement design and nonlinear analysis of special—shaped column structures.
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Fig. 1 Peak value of horizontal load bearing capacity of column top
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hysteretic energy dissipation / (KN - mm)
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Table 5 Comparison of stiffness degradation coefficients at
drift ratio of 2. 00%
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