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Development of equivalent damping ratio model of reinforced concrete
framed structures for displacement based seismic design
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Technology, Dalian 116024, Liaoning, P. R. China)

Abstract : Most equivalent damping ratio (EDR) models available to date for RC framed system are generally
difficult to describe the structural hysteretic characteristic effectively since they are derived on the bases of
equivalent single degree of freedom system. In this paper, 66 RC framed structures with various parameters
and configurations are established based on the current seismic design code and monotonic pushover
analyses are implemented. Then, 51 structures that have ductility deformation mechanism are selected to
perform cyclic pushover analyses for establishing a global EDR model based on the principle of equating
energy dissipation. Considering that this EDR model may underestimate the displacements demand,
nonlinear dynamic analyses (NDA) are implemented and this EDR model is modified. It is found that the
results obtained by nonlinear static analysis using the proposed modified EDR are consistent with those

obtained by NDA. The proposed EDR model is of wide applicability and can reflect the global energy
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dissipation characteristics of RC framed structures.
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Table 3 Deformation mechanisms of the 66 frame structures
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Fig. 1 The plastic hinge mechanism of structures
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Table 4 The results of E,, E,, ,{. and p corresponding to different displacement for Structure No. 7 and 43
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Fig. 4 Relationship between . and p
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Fig.8 Comparison between u, and Umax
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Table 5 Comparison of results

PGA Pushover/mm 3 J1 5341 /mm WE/%

0.3g 109. 24 109. 96 0. 65

0.4g 136. 59 146.9 7.02

0.5g 166. 95 183.74 9.14

0.6g 198. 69 219.6 9.52
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