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Fig. 3 The comparison of the results of the two methods to
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independent variable is frequency ratio £2/w
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Tab.1 List of the considered earthquake records
Location Year M. Station Name PGA/g 0,/ (radss ") L(a=1)
Kern 1952 7.4 Athenaeum KEAT 0.048 6.81 14.06
Northridge 1966 6.7 Satiicoy SATI 0.124 7.97 14.15
Kern 1952 7.4 Hollywood KEHO 0.059 8.34 15.52
Northridge 1994 6.4 Newhall NEWH 0.59 9.00 15.93
Imperial Valley 1968 7 El-Centro ELCE 0.348 11.22 16.97
Kern County 1952 7.4 Taft TAFT 0.141 11.20 18.26
Tabas 1978 6.4 Tabas TABA 0.836 12.16 17.95
Irpinia 1980 6.9 Arienzo IRAR 0.024 12.99 18.08
Irpinia 1980 6.9 Auletta IRAU 0.051 14.79 19.01
Mammoth 1980 5.7 Convict MACO 0.178 14.90 18.98
x2 AEFHETELEEHMEERLE
Tab. 2 Different methods for calculating the additional damping ratio of the structure
Fm B e e/ 24
0,=w 0,7 w
MR AR LR AL I e o3 By i
fehtiby: BURdEERET AR : — A3k (29)
NMA™ Ei:/ 7 R
KEAT 12.19 12.78 12.23 16.61 13.92 13.43
SATI 8.00 12.78 8.13 9.57 8.05 8.79
KEHO 12.27 12.78 12.92 15.59 14.16 13.97
NEWH 9.32 12.78 9.78 13.52 11.59 10.32
ELCE 9.68 12.78 9.74 13.53 12.59 10.00
TAFT 10.39 12.78 10.68 15.25 13.77 11.74
TABA 9.66 12.78 10.05 13.95 12.30 10.52
IRAR 11.13 12.78 11.16 13.92 11.82 12.44
IRAU 13.68 12.78 13.74 18.98 15.35 15.45
MACO 13.64 12.78 14.07 16.95 14.76 15.80
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Fig. 23 Comparison of calculation results between equation

(28), equation (29) and damping index method
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Simplified calculation of supplemental damping ratio of viscous damper
considering excitation frequency

DU Dong-sheng', LIU Yan-jie', XU Qing-yang
(1.College of Civil Engineering, Nanjing Tech University, Nanjing 211816, China; 2.College of Informa-
tion Engineering, Nanjing Audit University, Nanjing 211815, China)

Abstract: At present, it is necessary for the calculation of the supplemental damping ratio of the aseismic structure to calculate the
dynamic response of the structure and perform the iterative process. In addition, generally only the case where the excitation fre-
quency is equal to the fundamental frequency of the structure is considered. Based on the nonlinear viscous damper, a calculation
method that without calculating the structural dynamic response directly obtains the structural supplemental damping ratio based on
structural characteristics, excitation frequency and damper parameters is proposed. Firstly, several frequently used methods of cal-
culating supplemental damping ratio are analyzed. Then, the calculation formula of the supplemental damping ratio for the excita-
tion frequency equals to the fundamental frequency of the structure, and without calculating the structural dynamic response and the
iterative process is deduced. By studying on the influence of the excitation frequency on the calculation of the supplemental damping
ratio for different damping indexes, a simplified calculation formula for supplemental damping ratio in the case of non-resonance is
proposed. On this basis, taking response spectrum average period as the excitation frequency of the ground motion, a simplified cal-
culation method of the supplemental damping ratio considering the excitation frequency and no need to calculate the structural dy-
namic response is given. Finally, the accuracy of the proposed method is verified by comparing the results of the example with the
results of nonlinear time history analyses.

Key words: energy dissipation structure; additional damping ratio; nonlinear viscous damper; response spectrum average period
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