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Analysis of the Bimodal Characteristics of Acceleration Response Spec-
tra of Far-field Harmonic-like Ground Motions
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Abstract: Far-field harmonic-like ground motion is a special type of long-period ground motion, which
has the bimodal characteristics in its acceleration response spectrum, significantly distinguished from
other ground motions. The focus of this paper is the cause of bimodal characteristics. Firstly, the mo-
tion characteristics of typical far-field harmonic-like ground motions acquired {from Chichi earthquake
and Wenchuan earthquake were analyzed. Then based on the Hilbert-Huang Transform (HHT) time-
frequency analysis and equivalent simplification methods, the influence of time-domain characteristics
of far-field harmonic-like ground motion on the bimodal characteristics was analyzed. The analyzing re-
sults indicate that the ratio of peak value in long period part to that in the high frequency part (the peak
ratio coefficient a) of the acceleration response spectrum for far-field harmonic-like ground motion is
large, which significantly influences the high-rise buildings with the basic natural periods of 5~7s in
this area. The bimodal characteristics of acceleration response spectra for far-field harmonic-like
ground motions is caused by the harmonic-like pulse with larger pulse period and pulse amplitude in
predominant component.
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Table 1 Basic information of far—field harmonic-like ground motions

WO U 7

PGA/ PGV/ PGV/

NI =A PS5 Ltk > 2

4 A T2 RUCR R TR0 s PGASs /s
1 1LLA004-NS 139.48 I\ 62.70 25.68 0.41 135
2 ILAOO4-EW 139.48 v 71.69 29.60 0.41 135
3 ILAO41-NS 138.41 Il 61.94 21.82 0.35 119
4 SRR MR ILAO41-EW 138.41 11l 99.53 29.99 0.30 119
5 (1999, M7.6) 1LAO48-NS 139.67 Il 75.16 24.40 0.32 148
6 ILAO55-NS 140.81 I 68.04 23.37 0.34 203
7 ILAOS5-EW 140.81 Il 74.57 29.02 0.39 203
8 ILAO56-NS 142.69 Il 64.48 31.00 0.48 156
9 061DAL-NS 743.61 Il 31.60 10.01 0.32 363
10 061GAL-NS 660.96 Il 62.80 17.62 0.28 396
11 061WEN-NS 691.38 Il 30.60 19.35 0.63 247
12 DO HbRE 064CHX-NS 862.39 Il 21.60 16.64 0.77 203.37
13 (2008, M8.0) 064GWU-NS 748.99 I 14.06 5.52 0.39 284.39
14 064L1J-EW 821.87 Il 13.80 12.89 0.93 244.05
15 014HIN-NS 847.83 I] 17.40 8.06 0.46 382
16 041XXT-NS 1081.1 Il 10.66 10.62 1.00 259
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Table 4 Basic information of predominant components for far—field harmonic ground motions
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(i ) AECORE RURSRITE e waEm s ams IES
ILA004-NS IMF5 14.86 5.31 5.12 0.19
ILAO04-EW IMF4 33.25 3.54 4.96 1.42
ILA041-NS IMF5 18.05 4.27 4.8 0.53

SR ILAO41-EW IMF6 18.10 4.71 4.72 0.01

(1999, M 7.6) ILA048-NS IMF4 35.27 3.53 4.3 0.77
ILA055-NS IMF6 21.24 5.12 4.96 0.16
ILAOS5-EW IMF5 18.39 4.09 4.9 0.81
ILA056-NS IMF5 40.72 4.17 5.04 0.87
061DAL-NS IMF6 10.28 6.11 6.84 0.73
061GAL-NS IMF6 11.98 5.92 6.02 0.1
061WEN-NS IMF6 12.50 7.19 6.24 0.95

)1 ML= 064CHX-NS IMF5 16.72 4.75 6.44 1.69

(2008, M 8.0) 064GWU-NS IMF6 4.70 5.28 6.1 0.82
064L1J-EW IMF5 8.76 5.63 6.4 0.77
014HIN-NS IMF6 7.28 4.20 7.1 2.9
041XXT-NS IMF6 5.07 5.87 6.24 0.37
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