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Influence of ground motion duration on damping reduction factor

YU Yongjie, LI Tao, DAI Kaoshan, YANG Yijian, WU Mengtao
(Department of Civil Engineering, Sichuan University, Chengdu 610065, China)

Abstract; This study investigates the influence of ground motion duration on the damping reduction factor through
response spectrum analysis of single-degree-of-freedom systems with various damping ratio levels. The significant
duration (D, o5) is chosen as the measure for ground motion duration. By using 84 pairs of long-duration (LD)
and short-duration (SD) spectrally equivalent records, the effect of ground motion duration is decoupled from the
acceleration spectral shape. The average damping reduction factors for the LD and SD sets are calculated within the
range of natural periods from 0 to 6 seconds at different damping ratio levels. The effects of damping ratio, natural
period, and Dy_4s on the damping reduction factor are quantitatively analyzed. A nonlinear regression model is
proposed to account for the influence of ground motion duration on the damping reduction factor, with the regression
parameters provided. The results indicate that, for a linear single-degree-of-freedom system, the influence of ground
motion duration on the damping reduction factor depends on the natural period and damping ratio. In the short-
period range, Dy s has no significant effect on the damping reduction factor ,However, in the long-period range,
the damping reduction factor tends to decrease as Dys_os increases.
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Table 2 Regression coefficients for the DRF model
MR H (x1077)
JE /s
b, b, by b, bs be b, by by
0.10 6.91 -4.09 -1.29 3.66 -5.48 1.47 -2.86 2.27 -0.78
0.25 7.79 -4.98 -3.48 4.53 -1.51 1.94 -3.48 2.37 -1.25
0.50 6.12 -2.58 -5.27 4.79 -5.25 -1.42 -4.21 3.92 0.81
0.80 5.26 -1.41 -7.35 4.56 -3.88 -0.39 1.25 1.28 0.56
1.00 4.92 -9.77 0.47 -5.08 -4.61 -1.27 2.08 1.01 0.32
1.50 7.95 -5.00 0.64 -6.66 -5.23 -1.22 -1.95 3.25 0.04
3.00 8.16 -6.06 1.13 -9.12 2.45 -2.18 3.27 -1.13 0.36
5.00 10.05 -8.98 1.97 -5.83 -2.93 1.73 2.63 -1.25 -0.11
6.00 9.48 -8.01 2.12 -3.68 -3.32 1.61 2.31 -1.85 -0.05
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Fig.9 Regression model of DRF considering significant duration
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