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Calculation Method of the Plastic Hinge Length for the Reinforced

Concrete Frame Joint Based on Energy Dissipation
FENG Bo, XIONG Feng *, CHEN Jiang, CHEN Wen
(College of Architecture &Environment, Sichuan Univ., Chengdu 610065, China)
Abstract: Plastic hinge length is an important parameter when the elastic-plastic analysis is carried out on a structure and it has an important influ-
ence on the analysis result. The calculation method for the plastic hinge length is mainly the equivalent plastic length method at present and the
plastic hinge length is calculated based on the deformation of a structure. While the plastic hinge length has a close relationship with the energy
dissipation of a structure, but it is not considered in the equivalent plastic hinge length method. And the plastic hinge length should not be a con-
stant and it should vary with the loading level of a structure. However, the empirical equation used to calculate the plastic hinge length only give
the final length of the plastic hinge at present, and do not provide the relationship between the plastic hinge length and the loading level. Thus, it
would lead to the reduction of analysis accuracy when this kind of plastic hinge length is adopted. Hence,a plastic hinge length calculation meth-
od based on energy dissipation for the reinforced concrete beam-column joint was established, and the influence of the loading level at the beam
end on the plastic hinge length was taken into account. Comparison with the analysis result, it was found that the plastic hinge length calculated by
the method proposed in this paper agrees well with the range of the plastic development. At last, the relationship between the plastic hinge length
and the rotation at the beam end, the reinforcement ratio as well as the effective depth of the cross section was established by means of analysis of
the 18 first-grade frame joints.
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Fig. 1 Basic information of the specimen
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Tab.4 The Basic information of the beam-column joint
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h400-r0.63 630 0.63 804 C30 250x400
h450-10.63 709 0.63 804 C30 250%450
h500-r0.63 788 0.63 804 C30 250x500
h550-r0.63 866 0.63 936 C30 250550
h600-10.63 945 0.63 1322 C30 250%600
h400-10.76 760 0.76 804 C30 250x400
h450-r0.76 855 0.76 804 C30 250x450
h500-r0.76 960 0.76 916 C30 250%500
h550-0.76 1045 0.76 1319 C30 250x550
h600-r0.76 1140 0.76 1789 C30 250x600
h400-r0.98 980 0.98 804 C30 250%400
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h600-r0.98 1470 0.98 2393 C30 250x600
h400-r1.23 1230 1.23 868 C30 250x400
h450-r1.23 1384 1.23 1418 C30 250%450
h500-r1.23 1538 1.23 2030 C30 250%500
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Fig. 9 Influence of the reinforcement ratio on the plastic hinge length
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