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Near-fault ground motion reconstruction method based on observed
data and equivalent pulse model
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Abstract; Near-fault ground motions are critical for assessing seismic damage. However, recorded near-fault
ground motion during an earthquake is often limited. To address the challenge of evaluating seismic damage to
engineering structures in near-fault regions, particularly for supplementing ground motion at sites without observing
stations in near-fault regions, this study proposed a near-fault ground motion reconstruction method based on
observed data and an equivalent pulse model. The method initially generated ground motion at sites without
observing stations in near-fault regions by interpolating response spectra from observed near-fault ground motion.
Subsequently, it employed an empirical equivalent pulse model to recover velocity pulses and permanent
displacements of ground motion. By taking the Chi-Chi earthquake in Taiwan, China as an example, examples of
ground motion reconstruction at two typical locations in the near-fault region were provided. By comparing them
with the observed ground motion data, the effectiveness and rationality of the method were validated. The results
demonstrate that the method effectively reconstructs ground motions with near-fault pulse-like characteristics and
ground motion at sites without observed data in near-fault regions. This offers a practical approach to meet the need
for ground motion in near-fault regions where observed data are lacking.
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Fig. 1 Near-fault ground motion reconstruction method based on observed data interpolation and equivalent pulse model
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Fig.2  Fault surface rupture and distribution of selected stations

during Chi-Chi M 7.6 earthquake in Taiwan, China
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Tab.1  Locations of strong motion stations on footwall during
1999 Chi-Chi M 7.6 earthquake in Taiwan, China
Wiz, 5 EARR

B K&/ / /

f 2/(0) AL/ ) Hi/m km PEES/km
TCU102 120.73 24.25 231 1.49 12.678
TCU136 120. 66 24.26 176 8.27 11.119
TCU048 120.61 24.18 192 13.53 5.988
TCU056 120.63 24.16 77 10. 48 3.335
TCU050 120. 64 24.18 100 9.49 3.145
TCU082 120. 68 24.15 89 5.16 2.486
TCUO54 120. 68 24.16 97 5.28 2.223
TCUO51 120. 66 24.16 96 7.64 0

x2 WEBRARTEHNE

Tab.2 Weights of each station in interpolation site group

BidS TCU102 TCU136 TCU082 TCUO056

FHEAE 0.023 0.030 0. 608 0.380
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Fig.3  Three-directional response spectra of TCUOS51 station by
using IDW method
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Fig. 4

Comparison between IDW-derived ground motions and
observed ground motions of TCUOS51 station ( without
fling-step)
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