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Fig.1 Baseline correction results of Chi-Chi earthquake
at station TCUO084, NS component (7,=26.45 s,
t,=47.7s)
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Fig.2 Principle of two-stage baseline correction (7 : initial

time of the strong seismic transient baseline shift; z,:
initial time of the permanent baseline shift; z,,: the

duration of acceleration record )
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Fig.3 A ‘good’ corrected displacement time history (z,:
the time when the ground has just moved to the
permanent displacement position, modified from
reference[ 14])
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Fig.4 Corrected results of NS component in station
TCUO078, Chi-Chi earthquake
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Fig.5 Corrected results of NS component in station
TCUO079, Chi-Chi earthquake
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Fig. 11 Comparison of results by different correction schemes
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Tab.1 Comparison of corrected permanent displacement and GPS co-seismic displacement

S 4 GPS A ki GPS/cm AR IELER /cm XTI 25/ %
NS EW UuDb NS EW Ub NS EW
TCUO052 2.7 397.2 845.1 —342.3 364.04 700.53 —459.06 —8.35 —17.11 34.11
TCUO054 1.23 —11.5 —47.4 79.8 —16.22 —84.94 76.87 — 79.20  —3.67
TCUO056 0.096 —7.4 —32.1 59.1 —19.6 —43.2 70.72 — 34.58 19.66
TCUO060 0.232 —6.7 —38.3 55.8 —13.18 —38.18 75.73 — —0.31  35.72
TCUO074 1.95 —60.3 128.4 —187.7 —69.12 136.1 —184.8 14.63 6.00 —1.55
TCUO076 1.35 —17.7 —32.1 88.2 13.71 —42.1 98.77 — 31.15 11.98
TCUO078 3.81 —16.3 83.2 —137.2 —24.85 77.26 —104.53 — —7.14 —2381
TCUO79 2.73 —31 75.5 —151.9 —27.76 5251 —136.13 —10.45 —30.45 —10.38
TCU102 1.73 —10 —59.2 66.3 —18.15 —75.43  85.97 — 27.42 29.67
TCU120 0.86 —15.9 —21 70 6.82 —18.96  79.58 — —9.71  13.69
TCU137 3.81 155.8 301.3 —259.9 226.6 200.29 —221.69 4544 —33.52 —14.70
x2 EHEHMENELKEREIL
Tab.2 Comparison of baseline-correction methods for near-fault ground motion
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A baseline correction method for characterizing permanent displacement
of near-fault ground motion

CHEN Ke-zu', YU Rui-fang', XU Jian-rong’
(1.Institute of Geophysics, China Earthquake Administration, Beijing 100081, China;
2.Huadong Engineering Co., Ltd., Power China, Hangzhou 311122, China)

Abstract: In the processing of near-fault original seismic acceleration records, how to retain the real ground permanent displace-
ment information is a key problem to be solved in the baseline correction of seismic acceleration records. Based on the analysis and
discussion of the validity and applicable scope of existing near-fault seismic acceleration baseline correction methods, this study in-
troduces a smooth slope displacement function model and establishes a new baseline correction method that can reasonably charac-
terize the permanent displacement of near-fault ground motions, and the new baseline correction method is verified by analyzing the
baseline correction results of typical near-fault acceleration records. The results show that the new method established in this study
improves the fitting accuracy between the displacement function model and displacement time history, reduces the influence of the
selection of subjective parameters on the baseline correction results, and the corrected ground permanent displacement is in good
agreement with the GPS co-seismic displacement. The ground motion baseline correction method established in this paper can not
only automatically deal with the baseline drift of near-fault ground motion, but also reasonably characterize the permanent ground

displacement caused by fling-step effect.
Key words: near-fault ground motion;baseline correction; permanent ground displacement; GPS co-seismic displacement
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