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Modification of the horizontal seismic design gauge response
spectrum for near-fault bridges
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Abstract; The current seismic design codes for bridges primarily rely on design response spectra derived from far-
field observational records, which fail to accurately reflect the ground motion characteristics and structural seismic
response characteristics in near-fault regions. As a result, the seismic design for bridges in near-fault regions may
be unsafe. To address the issue, near-fault ground motion time histories are selected from the Pacific Earthquake
Engineering Research Center (PEER) database based on principles including source distance, moment magnitude,
and peak ground acceleration( PGA). Average spectra are calculated using site foundation conditions and PGA as
grouping principles, and then calibrated using a least-squares piecewise fitting method. This process yields
statistical recommendations for three key parameters of the near-fault horizontal design gauge response spectrum:
amplification factor, attenuation index, and characteristic period. Finally, adjustments were made to propose a
gauge response spectrum that considers near-fault earthquake characteristics, providing a basis for incorporating
near-fault ground motion effects into China’s seismic design codes for bridges.
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Table 1  Corresponding relationship between V5, and site category of seismic design code for bridges in China
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Table 2 PGA range of ground motions considering PGA subregion in different sites
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Table 3 Quantity of seismic ground motions under different horizontal divisions
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Fig. 1 Comparison between the mean +1 standard deviation gauge spectrum of recorded ground motions
and the standard gauge design spectrum for site category I,
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Table 4  Statistical values of amplification coefficient 8 Table 5 Statistical values of attenuation index y
eS| L eS|
HE BN PGA 471X B PGA 431X
L I I I | I

0.05 g 2.46 2.27 2.44 0.05 g 1.21 1.07 0.86
0.10 g 2.53 2.56 2.44 0.10 g 1.46 0.89 0.86
0.15 g 2.40 2.65 2.43 0.15 g 0.83 1.03 1.24
0.20 g 2.70 2.67 2.67 0.20 g 1.23 1.38 1.04
0.30 g 2.42 2.52 2.54 0.30 g 1.04 1.65 1.31
0.40 g 2.57 2.49 2.31 0.40 g 1.45 1.58 1.24

6 BTN T,5HE

Table 6 Statistical values of characteristic period T, s
i) Y25
HE S PGA 431X MRS PGA 431X
I, Il m L, Il I
0.05 g 0.42 0.98 0.76 0.20 g 0.68 0.70 0.84
0.10 g 0.66 0.91 0.75 0.30 g 0.91 0.87 1.09
0.15 g 0.97 0.86 1.43 0.40 g 0.74 0.79 1.08
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Table 7 Parameter values of near-fault design response spectrum ( guarantee rate at 84% )
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Fig.4 Comparison of mean +1 standard deviation Fig.5 Comparison of mean +1 standard deviation
gauge spectrum and the design response spectrum gauge spectrum and the design response spectrum

fitted with the guarantee rate 84% for site category I, fitted with the guarantee rate 84% for site category I
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