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EARTHQUAKE OBSERVATION BY A THREE-DIMENSIONAL SEISMOMETER ARRAY
AND ITS STRONG MOTION DATABASE

Rl fB s> - 1l i ST - sk H

By Tsuneo KATAYAMA, Fumio YAMAZAKI, Shigeru NAGATA and Nobuhiko SATO

A strong motion database is developed for a dense seismometer array in Chiba Ex-
periment Station. The array system consists of a three-di ional arr nt of

14

borehole accelerometers and a complementary observation system for pipe and ground
strains. The array system has been operating successfully and more than 160 events
have been recorded since 1932. In order to utilize these valuable data effectively, the
database including 27 major events has recently created. Because of the dense arrange-
ment of seismometers, the recorded motions may be especially useful when evaluating
the spatial correlation characteristics of seismic waves as well as examining soil ampli-
fication theory. Using a typical event in the database, the spatial variation of ground
motion is demonstrated.

Keywords . three-dimensional array, earthquake observation, Chiba Experiment Sta-

tion, database, ground motion
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Fig.1 Soil profiles of Chiba Experiment Station.
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Fig.2 Layout of boreholes in the Chiba array.

Table 1 Location of borehole accelerometers.
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Table 2 Basic information on earthquake records in Chiba array database.

Focal JNA Epicentrall Max. Acceleration at C001 Max. pipe
NO. 1BQK Trigger Time at P540 | Depth |[Magnitude | Azimuth (Distance (cn/s2) Strain To/Te
(km) (deg.) (ka) EW kS D (x10°%) (s)

1 8205 82. 7.23 2%3:24:30 30 7.0 68.9 178 28.3 26.1 11.7 - 216/322
2 8307 83. 2.27 21:14:38 12 6.0 6.6 35 47.4 §5.7 13.2 15,1 80/182
3 84014 84. 1. 1 18:04:47 388 7.3 234.4 373 5.8 24.2 12.17 6.9 141/223
4 8406 84. 3. 6 11:19:03 452 7.9 187.2 702 22.3 28.0 7.8 11.1 281/347
H 8414 84. 9.14 8:49:33 2z 5.8 276.3 232 3.3 4.5 1.3 18.8 281/307
8 8416 84. 9.19 2:03:32 13 6.6 142. 5 219 13.8 14.5 7.8 5.1 181/216
1 3420 84.12.17 23:49:59 78 4.9 240.1 § 22.1 241 40.8 6.7 37/ 63
8 8510 85. 6. 8 1:29:11 64 4.8 126.1 16 27.4 29.6 12.6 5.8 38/ 64
9 8518 85.10. 4 21:26:05 T8 6.1 9.0 28 §9.2 82.2 28.5% 18.2 55/156
10 852§ 85.11. 6 0:31:00 63 5.0 158.2 32 75.1 T1.6 28.3 14.1 35/ 8¢
11 8601 86. 2.12 11:59:58 44 5.1 44.5 125 15.4 14.3 5.2 4.3 $8/140
12 86062 | 86. 6.24 11:53:29 73 6.5 147. 17 10§ 54.0 40.17 21.% 15.3 228/245%
13 8611 86.11.22 9:42:14 15 6.0 204.3 131 5.2 6.0 2.1 19.5 185/199
14 8706 87. 2. 6 22:17:00 35 6.7 46.7 219 11.38 14.0 6.3 10.2 170/218
15 8717 87. 6.30 18:17:21 57 4.9 358.2 62 20.7 33.§ 12.1 4.3 43/ 68
16 8722 87.12,17 11:08:27 11 ] 6.7 128.1 15 213.6 327.1 124.8 §5.6 39/282
17 81723 87.12.17 11:15:14 52 4.6 128.2 46 17.2 21.2 16. 4 6.4 51/ 64
18 8725 87.12.17 14:07:18 58 4.4 126.5 42 23.38 13.8 8.3 3.9 28/ 44
19 8726 87.12.17 15:30:07 42 4.0 128.8 52 22.5 30.4 18.¢ 5.6 24/ 39
20 8802 88. 1. 5 10:09:17 42 4.2 128.3 37 40.6 40.8 10.1 7.8 11/ 39
21 8806 88. 1.16 20:42:20 48 5.2 133.3 38 4.9 97.8 19.8 15.9 31/ 81
22 8808 88. 1.18 19:37:24 32 4.1 243.6 17 19.0 26.2 9.6 4.4 19/ 34
23 8816 88. 3.18 §:34:45 $6 5.0 276.3 42 48.4 59.8 15.2 18.3 $8/138
24 8823 88. 8.12 14:15:08 69 5.3 200.8 62 46. 4 35.2 12.0 11.8 44/ 10
25 8901 89, 2.19 21:27:21 55 5.6 337.6 48 §5.7 19.1 25.4 12.8 54/118
26 8903 89. 3. 6 23:39:56 56 §.0 81.5 55 27.5 28.9 13.2 9.4 81/141
21 8904 89. 3.31 16:12:33 AS A.9 $2.0 §2 41.0 21.9 15.3 6.5 29/ 51
Tp : duration for database. Azimuth : clockwise froa north

Te : duration of original record
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