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Results of Ground Strains Observed During Earthquakes
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by Shigeaki MORICHI, Yoshinori IMAMURA and Munehiro SAEKI

To verify the aseismpicity of the underground structures, examining the
strains generated in the surrounding subsoil is required. However,
observation of ground strains generating during earthquake is seldom made
Given this situation, we took direct measurements of ground strains generating
during earthquake to clarify the mechanical properties of such strains.

Field work began with driving steel piles(diameter 70mm) into the ground
through three points at the vertices of each of three squares. The relative
displacements between the piles in place, namely ground strains, were measured.
The study results of these records indicate that ground strains generating
during earthquake seem to resemble more to the state of pure shearing
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g | g | oo gal) | 1093 [pressosy
1 88,07, 15 | 09:51:18 | AREARE | 36°15'N | 140°04'E | 39| 59| 4.4| m | 7.94| 1.40 | 2.47
2 89,02, 04 | 19:57:45 | 588k |37 18'N | 141 19°E | 198 61) 5.4 m | 1.60 | 0.61 | 1.10
3 89,02, 19 | 21:27:18 | #4EARE | 36°01'N | 139°54'E| 11] 55| 5.6 m | 83.4 |18.8 | 25.7
4 89,02,19 | 21:31:57 | RREAFE | 36°0U'N | 139°55°E | 11| —--| 3.4| — | 2.14| 0.349] 0.845
5 90, 05,29 | 06:00:19 | #REARE | 36°03' N | 139'58°E| 15| 56, 8.5| — | 1.50 | 0.401| 0.682
6 90,06, 01 | 10:22:26 | THEEAE | 36°33'N | 139 12E | 95| 59) 6.0 v | 3.82| 2.21 | 3.51
7 90,06, 05 | 22:43:26 | #&NEsE | 35°00' N | 139°07'E | 125 123] 5.5| m | 2.97| 1.30 | 263
8 90,06, 27 | 06:55:35 | #88 | 35°33'N | 139'12°E| 77| 148 5.4| m | 3.04| 1.59 | 2.76
9 90,08,05 | 12:36:59 | #4%% | 36°24'N | 141°06°E| 119 39| 58| m | 6.26| 2.18 | .81
10, 90,08, 08 | 20:11:21 | 78648 | 35°47'N | 140 12°E | 30| 114) 47| 1w | 2.66| 0.932] 1.43
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14 90, 10,06 | 23:33:26 | 62K | 36°29'N | 140°37°E | 89 51/ 5.0 m| 15.3 | 2.98 | 4.51
15 90.10,29 | 16:58:51 | #KEAEE | 36'06'N | 139°58'E | 21| 50) 3.5 — | 3.71| 0.824 1.51
1690, 11,18 | 04:15:31 | T808A8 | 35'55'N | 140°34'E| 59| 36| 4.3| m | 4.36| 1.50 | 2.46
1790, 12,07 | 18:39:13 | §B4EE | 37 19'N | 138°33'E | 189] 14] 5.4| | 4.34| 184 | 2.717
18] 90,12, 08 | 04:36:04 | #38#85 | 36" 13'N | 139°49'E | 34, 65 4.1 — | 6.03| 1.21 | 2 07
19) 90, 12,16 | 14:24:16 | $8865 | 3537 N | 140° 1B | 43| 770 4.0 1m | 4.44| 1.54 | 2.26
bol 91,01, 07 | 23:54:35 | §REARE | 36°06'N | 140°00'E | 22 56| 3.8 — | 11| 1.02 | 1.65
b1l 91,09, 07 | 23:19:35 | #4EAE | 36°06'N | 140°13E| 34! 111] 4.4| — | 2.75| 0.563 0.907
b2 01,09,26 | 21:18:44 | #E¥ | 35°43'N | 140°01'E| 24, 41| 2.7| — | 3.22| 0.508 0.875
p3 91,09,29 | 13:14:19 | 74848 | 35°45'N | 140°06'E | 25| 79) 4.9| w | 4.97| 1.02 | 187
D4l 91,09,29 | 13:42:46 | TEES | 35°46'N | 140°08'E | 26 82, 4.2| 1| 2.06| 0.247| 0444
5| 91,00, 29 | 14:00:22 | 78848 | 35°45'N | 140°08'E | 27| 81| 4.3 m | 1.96| 0.376| 0.711
el 91,10, 19 | 08:31:26 | FRE#RE | 36'06'N | 139°55'E | 20| 59| 4.3 1| 19.1 | 2.23 | 3.93
b7 91,10, 27 | 14:07:28 | #KEE | 36°03' N | 141°20°E | 129, 320 5.2 1| 2.19| 0.361 0.688
P8 91, 11,19 | 17:24:16 | #48¥ | 35°06'N | 140°0U°E | 91 80| 4.9| m | 147 | 1.94 | 3.70
P9 92,02, 26 | 10:54:24 | FREAAS | 36'03'N | 139°57°E| 15 56| 3.9| — | 4.53| 0.554 1.02
B0 92,03, 14| 09:17:28 | FREAES | 36°09'N | 140°06°E | 31| 74) 3.8 — | 1.77| 0.252] 0.472
1 92,07,09 | 21:59:30 | #48% | 35 44'N | 141°06°E | 109] 39| 4.6] 1 | 1.86| 0.303| 0.525
b0 92,07, 18 | 17:40:10 | Ztbhk | 39" 24'N | 143 98'E | 497| 2] 6.6 — | 1.16] 0.663 1.18
b3 92, 07,29 | 15:21:39 | #R8ERS | 36" 10'N | 140°03'F | 30| 59| 3.6 — | 4.06| 0.552] 1.02
B4 92,08, 07 | 20:13:44 | #88 | 35°44'N | 135°20'E | 415] 363) 6.2 1 | 2.18| 0.418] 0.712
5| 92,08, 14 | 14:37:26 | #4848 | 3603 N | 140°08'E | 25| 76| 4.0 — | 2.81| 0.401| 0.738
36 92, 08, 27 | 13:09:57 | KABAAS | 36' 03N | 139°59°E | 16| 57| 4.7] 1| 18.4 | 1.96 | 3.42
57) 82, 08, 30 | 04:20:06 | fENGHE | 33 12'N | 13820 B | 335 325| 6.6] m | 9.48| 1.93 | 3.49
b8 92,09, 14| 11:47:20 | 8% | 36°26'K | 140408 | 89| 55! 4.0 — | 2.65| 0.315] 0.596
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10 92,10,01 | 11:32:06 | k4EH 36°36'N | 140°59'E | 122] 48] 4.6| — 1.58 | 0.256! 0.490
U1 92, 10,22 | 17:53:22 | ¥HBAKS | 36°05'N | 139'55'F 18] 61) 3.4 —~ 4.76 | 0.322] 0.584
420 92,10,28 | 10:54:57 | RRRERS | 36° 02'N | 140°0T'E 22] 80} 3.7| - 1.63 1 0.210| 0.356
43 92, 11,01 | 00:11:14 | KEH 36°43' N | 141°08' E | 141] 49] 4.8 1 4.21 ] 0.708] 1.38
4] 92, 11,06 | 07:36:17 | k$EwH 36°29'N | 140°37'E 89| 52 4.1] — 2.08 | 0.225] 0.428
45) 92, 11,25 | 20:21:37 | RREEES | 36°00'N | 139°54'E 26, 61 3.5 — .71 0.214] 0.381
46 92,11, 28 | 09:46:57 | KREHES | 36" 05'N | 189°53'E 19] 60 4.7 12.1 1.82 3.19
47) 92, 12,00 | 16:13:39 | THELH 35754'N | 140° 32'E 56| 46] 4.4 1 3.41 | 0.452| 0.814
48 92,12, 09 | 23:25:03 | TERLH 35°53'N | 140° 33'E 97| 491 3.9] 1 1.90 | 0.405] 0.808
49 92,12, 26 | 15:10:36 | §55%H 35 42'N | 139°41'E 32| 38 3.3] - 3.06 | 0.226] 0.451
50/ 93,01, 06 | 08:10:41 | ®%EHEY | 36° 06'N | 139°59'E 201 58] 3.7 - 3.38 | 0.275] 0.525
51| 93,01, 15 | 20:08:18 | fi#H 42°15'N | 144°23'E | 860| 107| 7.8 | O 9.53 | 1.59 3. 10
52| 93,01, 19 | 23:42:14 | AkE4d 38° 3T N | 133 52°E| 614] 489 6.9 I 2.12 | 0.481] 0.949
53] 93, 03,19 | 15:00:30 | RBEN 36°05'N | 141°39°E | 157 39] 5.7| 1 2.70 ] 0.571] 1.03
54 93, 04,13 | 20:16:21 | ZZEEk 34° 15" N | 140" II'E | 187 95| 5.0 I 1.57 | 0.256] 0.486
55 93, 04,14 | 20:27:00 | ®¥AEES | 36°07'N | 139°65'E 20] 60] 3.6 — 1.98 1 0.275] 0.470
56| 93, 05, 16 | 22:19:02 | RYREEY | 36° 09'N | 140°03'E 28| 581 3.7| — 3.98 | 0.477] 0.877
57/ 93,0521 | 11:36:46 | RRERES | 36" 01'N | 139°54'E 15| 61] 5.4 m | 142 22. 6 41.7
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