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Seismic behavior of reinforced concrete frame with energy dissipation

self-centering hinge joints based on endurance time method
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Abstract: The reinforced concrete frame with energy dissipating self-centering hinge joint (EDSC-HJ) is a
new type of resilient structure. Firstly, the basic construction and the modeling method of finite element
model for EDSC-HJ frame are introduced. Secondly, the fundamental principle of the endurance time
method 1s presented. The seismic performance of the EDSC-HJ frame and the conventional reinforced
concrete frame (RCF) are compared through the utilization of the seismic time-history method. The results
show that the dynamic responses of EDSC-HJ frame with different joint stiffness changes significantly
under earthquake action when the relative rotational stiffness ratio of nodes is within the range of [0.2,
0.5], and excessive node stiffness will lead to the seismic performance of EDSC-HJ frame approaching

that of RCF structures. Under rare earthquakes, the maximum base shear responses and the maximum
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acceleration responses of the EDSC-HJ frame decrease by 68% and 76% , respectively, compared to the

RCF structure. The maximum inter story displacement responses of the EDSC-HJ frame increases by
19%, which is merely 31.5% of the design limit of 1/20. Compared with the RCF, the repairability of the
EDSC-HJ frame under high intensity is significantly improved.

Key words: energy dissipating self-centering hinge joint; finite element analysis; endurance time method;

seismic performance; seismic vulnerability
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Fig.1 Energy dissipating self-centering hinge joint
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Fig. 3 Finite element model of EDSC-HJ frame
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Table 3 Limit states under different seismic performance levels
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Table 4 The failure probability of RCF and EDSC-HJ frame under different seismic intensities
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