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Equivalent damping ratio of RC circular columns
and its application in bridge seismic analysis

Zhang Yanqing', Gong Jinxin', Zhang Qin*, Han Shi'
(1. Department of Civil Engineering, Dalian University of Technology, Dalian 116024, Liaoning, P. R. China;
2. College of Civil and Transportation Engineering, Hohai University, Nanjing 210098,P. R. China)

Abstract: Based on analysis of the test results of 50 RC specimens of circular columns failed in flexure, an
expression for defining the hysteretic loop is proposed and a model for predicting the equivalent damping
ratio is developed. The procedure for associating the equivalent damping ratio of a structure as a whole with
those of its element is established by an example of double-column pier-bridge. It’s indicated that the
expression of hysteretic loop proposed well defines the hysteretic loops of RC columns. Rational outcome
can be expected when performing pushover analysis using the relationship of equivalent damping ratio of a
bridge as a whole with those of its element. The target displacement predicted with the proposed model is
different from those predicted with Rosenblueth’s model and Kowalsky’ model.
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Tablel Parameters of specimens

. B AmEH Fic 4 %

B by £ o/ % It n os/ %%
C7-61L12-50-0. 2 7.00 1. 56 0. 20 2.81
C7-61.12-100-0. 2 7.00 1. 56 0. 20 5.62
C7-61.12-50-0. 5 7.00 1.56 0. 50 2.81
C7-61.12-100-0. 5 7.00 1.56 0. 50 5.62
C7-8L16-50-0. 2 7.00 3.7 0. 20 2.81
C7-8L.16-100-0. 2 7.00 3.7 0. 20 5.62
C7-81.16-50-0. 5 7.00 3.7 0. 50 2.81
C7-8L.16-1006-0. 5 7.00 3.7 0. 50 5.62
C6-6L.12-50-0. 2 6.00 1. 56 0. 20 2.81
C6-61.12-100-0. 2 6.00 1. 56 0.2 5.62
C6-61.12-50-0. 5 6.00 1.56 0.5 2.81
C6-61.12-100-0. 5 6.00 1.56 0.5 5.62
C6-8L.16-50-0. 2 6. 00 3.7 0.2 2.81
C6-8L.16-100-0. 2 6.00 3.7 0.2 5.62
C6-81.16-50-0. 5 6. 00 3.7 0.5 2.81
C6-81.-16-100-0. 5 6. 00 3.7 0.5 5.62
46 7.78 1.83 0. 05 0.63

47 7.78 1.83 0.09 0.63

50 9. 38 5.57 0. 24 1. 45

51 4. 69 5.57 0. 24 1. 45

52 4.69 5.57 0. 35 1.45

53 7.52 1.99 0. 07 0.63

57 7.50 1.98 0. 10 0.68

60 7.50 1.98 0.11 0.68

93 5.62 2.04 0.09 0. 94

106 7.52 2.66 0. 15 0. 89

113 10. 00 3.62 0. 30 0.92

114 10. 00 3.62 0. 27 0. 60

115 10. 00 3.62 0. 28 0.92

116 5.00 1.49 0.07 0.70

117 10 1.49 0.07 0.70

118 12.5 1.49 0.07 0.70

119 5.00 0.75 0.07 0.70

120 5.00 2.98 0.07 0.70

121 3.75 2.73 0.09 0. 89

122 10. 00 2.73 0.09 0. 89

123 12.50 2.76 0.09 0. 89

125 3.75 1.92 0. 04 0. 54
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126 3.75 1.92 0. 04 0. 81
127 8.23 3.28 0. 31 1. 54
128 8.23 3.28 0.31 3.49
129 8.23 3.28 0.42 1. 54
130 8.23 3.28 0.42 1.75
131 8.23 3.28 0.42 1.74
132 8.23 3.28 0.21 1.54
133 8.23 3.28 0.42 1. 54
134 8.23 3.28 0.42 3.43
141 5.00 1. 49 0.12 0.70
142 5.00 1. 49 0. 06 0. 35
157 5.70 1. 17 0 0.53
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Fig. 9 Comparison of hysteretic loops between the predicted and the experiment
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