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Strength Deterioration Model based on Effective Hysteretic Energy Dissipation

for RC Members under Cyclic Loading
QU Zhe, YE Lieping

(Department of Civil Engineering, Tsinghua University, Beijing 100084, China)
Abstract: In simulating the nonlinear seismic behavior of RC structures subjected to strong earthquake ground
motions, it’s necessary to take into account the accumulative damage of structural members, of which the strength
deterioration is one of the most important aspects. By examining the influence of loading paths on the strength
deterioration, it is shown that the extent of damage caused by a certain amount of hysteretic energy is dependent
on the displacement amplitude at which the energy is dissipated. The effective hysteretic energy dissipation is then
defined through combining the hysteretic energy dissipation with its corresponding displacement amplitude. It is
proved by calibrating with available test data that the effective hysteretic energy dissipation has a good correlation
with the extent of strength deterioration, and that the proposed strength deterioration model is effective in
simulating the hysteretic behavior of reinforced concrete members subjected to various loading histories.
Keywords: reinforced concrete member; cumulative damage; strength deterioration; loading path; displacement
amplitude; effective hysteretic energy dissipation
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Fig.1 Strength deterioration in peak oriented model
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Fig. 2 Dimension and reinforcement of the specimen (3
HR[13])
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Fig.4 Determination of the strength of oriented points
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Fig.5 Dependency of the strength of oriented points on
peak displacement and energy dissipation
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Fig.8 Comparison between the analysis and experimental
results of Takemura test
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