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STUDY ON IMPACT OF FOCAL MECHANISM
ON LONG-PERIOD GROUND MOTIONS

YU Yan-xiang HU Yu-xian PAN Hua
(Institute of Geophysics China Earthquake Administration Beijing 100081 China)

Abstract The study of long-period ground motions is significant to seismic design of large-scale engineering
structures. The digital broad-band seismic records of strong earthquake swarm obtained in Jiashi Xinjiang China
in 1997 are used to study the impact of earthquake magnitude and focal mechanism on long-period ground motions.
The results show that (1) Earthquake magnitude has strong effects on the long-period ground motions. Larger
earthquake has more long-period ground motion contents. (2) Compared with the strike-dlip earthquakes the
oblique-faulting earthquakes have more long-period contents in vertical component. (3) The long-period horizontal
accel eration response spectra of strike-dlip earthquakes are higher than those of the normal-faulting earthquakes.
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Tablel Catalog of Jiashi earthquake swarm(M 5.0)
[5 g )
R / /km /
4s
1 1996- 03- 19 23 00 260 3999 7670 22 6.9
2 1997- 01- 21 09 47 127 3950 7708 17 6.0
3 1997- 01- 21 09 48 21.1 3958 7705 18 6.2
4 1997- 01- 29 16 20 131 3957 7707 13 5.2
5 1997- 02- 12 04 20 57.8 3945 77.08 27 5.0
6 1997- 03- 01 14 04 140 3972 7697 20 6.0
7 1997- 04- 06 07 46 165 3955 77.03 29 6.4
2 8 1997- 04- 06 12 36 318 3950 7710 21 6.2
9 1997- 04- 06 13 09 27.0 3950 77.02 20 5.1
1997 1 21 6.0 6.2 10 1997- 0406 20 58 121 3947 7705 16 5.1
6 24 11 1997- 04- 11 13 34 433 3965 7705 21 64
50 59 8 6 7 12 1997- 04- 11 13 48 154 3952 7705 22 5.0
30 13 1997- 04- 13 05 09 084 3952 7705 23 55
kmx 15kmx 15 km( x ) 1 14 1997- 04- 16 02 19 094 3968 7702 18 6.2
(11] 15 1997- 05- 17 11 58 22.3 3965 7702 26 5.4
NW 70 km 1996 3 19 16 1997 06- 24 17 24 453 3950 7700 19 5.0
2 CMT
Table2 CMT solution of 10 Jiashi swarm earthquakes
I
- - ! ! ) ) ©) 1e) 1) )
1 1996-03-19 23 00 260 6.9 273 26 109 72 66 81
2 1997-01-21 09 48 211 6.2 315 75 177 224 87 15
3 1997-03-01 14 04 140 6.0 180 80 173 89 83 10
4  1997- 04- 06 07 46 165 6.4 161 78 179 251 89 12
5  1997-04-06 12 36 318 6.2 253 43 36 10 67 127
6 1997-04-06 20 58 121 5.1 227 36 61 12 59 109
7  1997-04-11 13 34 433 6.4 240 37 45 9 65 118
8 1997-04-13 05 09 084 55 243 48 65 28 48 115
9 1997-04-16 02 19 094 6.2 170 66 162 73 74 25
10  1997- 06- 24 17 24 453 5.0 345 72 167 251 78 18
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Fig.1 Ground acceleration velocity and displacement of Jiashi earthquake on April 11 1997 with amagnitude of 6.4
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Fig.2 Horizontal response spectral shapes versus focal mechanisms
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Fig.3 Vertical response spectral shapes versus focal mechanisms
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Fig.5 Vertical response spectral shapes versus magnitude

001

0.1
T/s

4
Fig.4 Horizontal response spectral shapes versus magnitude 2
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