R RFEN XA ERSE29 FTB1 H6L 4 19
Annual, Disas. Prev. Res. Inst., Kyoto Univ., No. 29B-1, 1986

LT RE R R D S BT s 5 iR E Rtk

® 0 B #H-B it M X

BEHAVIOR OF FRANCTURED ZONES
AT THE YAMASAKI FAULT FOR S WAVE

By Keisuke TANIGUCHI and Kazuo OIKE

Synopsis

Temporary recording system was settled on April, 1985 for the observation of short period
signals of extensometers in the Yasutomi Observation Tunnel at the Yamasaki Fault. Strain
seismograms, strain steps and pulse like variations have been observed.

Strain steps and pulse like variations had no correlation with near earthquakes and
atmospheric phenomena. Strain steps show that the thickness of the fractured zones has
changed.

The strain caused by S wave was amplified at fractured zones.

We confirmed with Finite Element Method that Rayleigh wave excited the shear motion
along these fractured zones.
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The schematic map of the Yama-
saki Fault system, Abuyama Seis-
mological Observatory (ABU) and
the Yasutomi Observation Tunnel
(YAS).
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Fig. 2 The outline of extensometers set up in the

Yasutomi Observation Tunnel. Dotted lines
show the fractured zones. No. 1~12 and
No. 0 show positions of transducers and the
fixed end of pipes set in the N 34°W and
N 56°E directions. The fixed end of pipe
in the N 72° W direction and the sensor No.
7 are situated in the same positions of sen-
sor No. 6 and No. 8, respectively.
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Fig. 3 The block diagram of the temporary
observation system.
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Table 1 The list of Abnormal variations appeared in the records of
extensometers in the Yasutomi Observation Tunnel.

No. | DATE TIME TYPE | No. | DATE TIME TYPE
1 | 1985 5/13 8h 7m20s| A 17 jlgsa yir] 14 18 3 B
2 513 8 21 32 A 18 1/20] 14 0 55 B
3 5/13 | 12 47 38 A 19 21| 11 6 23 B
4 513 | 13 14 29 A 20 ‘ 2/13 | 15 53 11 B
5 5/14| 8 8 53 A 21 2/22| 19 32 49 B
6 5/14| 8 37 17 A 22 2/25 | 17 35 35 B
7 5/14 | 12 58 57 A 23 2/25 | 22 6 2 B
8 6/13| 8 43 37 B 24 3/16| 7 51 22 B
9 10/15° 9 5 40 B 25 3171 19 5 38 B
10 /22 15 13 44 B 26 3/19 | 14 43 12 B
11 12/14 17 18 53 B 27 | 3/19 | 21 28 41 B
12 mﬂl]w 5 25 B 28 ! 3/20| 11 11 20 B
13 12/21 1 19 52 38 B 29 3/24| 13 2 31 A
14 12/25 | 14 57 40 B 30 41 15 51 55 B
15 12/%61 20 5 0 B 31 42013 5 9 B
16 198 1/ 6 ] 19 55 36 B 32 ] 43| 9 52 3 B
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Fig. 7 Abnormal variations (B type) appeared in the records
of extensometers.
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Fig. 8 Time series of A type (a) and B type (b) with discharge,
atmospheric pressure and precipitation.
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Fig. 9 Ratios of strain amplitude at each section 1-2, 2-3, etc. to 5-0,
and those at 12-11, 11-10, etc. to 10-0 in the case of earthtide
(M. component)*’ and surface waves'® (after Taniguchi and

Oike)®’,

Table 2 The data of earthquake analized in this paper.

Origin Time ‘ 1985 11/27 9h 1m 58.05s
Longitude 135.7°E

Latitude 35.6° N

Depth 7.3km

Magnitude ‘ 5.4

-7

! 1 sl il ]

0 10 20 sec
Fig. 10 Strain seismogram, for example, ob- Fig. 11 Fault-plane solution of event analized
tained by extensometer No. 2. in this paper. Arrow shows the direc-

tion of Yasutomi Observation Tunnel.
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Fig. 12 Analized data of sensor No. 2 and
its spectrum. A, B and C mean
the predominant peaks and dotted
line shows the characteristics of
recording system.
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Fig. 13 Rations of strain amplitude at each section
1-2, 2-3, etc. to 50, and those at 12-11, 11~
10, etc. to 10-0 in the case of S wave.

Table 3 Predominant periods and amplitudes of peaks A, B, C, shown in Fig. 11,
at each sensor of extensometers.

A B C
Section e
| Freq. Amp. Freq. Amp. i Freq. Amp.

2-0 1.60 28482. 8 2.23 13936.1 4.07 4559. 87

3-0 1. 60 28076. 3 2.23 14458. 3 4. 05 4294, 36

4-0 1.61 20594. 6 2.23 10589.9 4.05 3248.97

5-0 1.62 26808. 0 2.23 14298.9 4. 06 4828. 46

10-0 1. 56 17187.7 2.20 12873.7 | 4.03 1897.01

11-0 1.57 21436.5 2.20 16661.1 ‘ 4.03 2084. 24
12~0 1. 56 165951. 7

2.20 12517.3 | 4.03 1872. 39
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Table 4 Rations of strain amplitudes at each section 2-3, 3-4, etc. to
the 5-0 and those at 12-11, 11-10, etc. to the 10-0.

Section A B C
2-3 3.63 3.06 3.45
3-4 3.30 3.20 2.61
4-5 1.56 1.36 0.912
5- 0 1. 00 1.00 1. 00
12-11 0. 746 0. 811 1.32
11-10 1.26 1.38 0. 887
10- 0 ! 1. 060 1. 00 1.00
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Fig. 14 The finite element grids used to

compute crustal vibration near the
fault (fractured zone). Arrows
show the applied positions of
forced displacement. We show
the displacements of No. 1~5 after-
wards.
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Fig. 15 Absolute and relative displacements of Fig. 16 Absolute and relative displacements of
No. 1~5, 2-1 describes the relative No. 1~5, 2-1 describes the relative
displacement of No. 2 to No. 1. The displacement of No. 2 to No. 1. The
model used to compute is without the model used to compute is with the
fractured zone. fractured zone.
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