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Observation with Three Dimensional Relative
Movement Meter across the Fracture Zone ( 1)
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Abstract. In order to study the movement of the crustal block bounded by the fracture zone, we set up
the Three Dimensional Relative Movement Meter, which we invented, across the fracture zone in the
tunnel of Hokuriku Microearthquake observatory, Kyoto Univ.. And other kind of sensors, { e. g
thermometer, rain gauge, etc . ) were also set up for reference. Those data lead results as follows,

1) Three Dimensional Relative Movement Meter can be put to practical use because earth tide is
observed by this meter.

2 ) Amplitudes of relative movement caused by earth tide across the fracture zone are about 100
times as much as those by extensometer on the base rock.

3) Relative movement takes clear correlation with atmospheric pressure.
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Fig.1. Block movements between 1888 and 1927 in the region be-
tween Ootsu and Miyake along the coast of Lake Biwa (Tsuboi,
1933).
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Fig.2. Block movements in the Tango district (Tuboi, 1933) during
the period May 1927 to September 1930 along a leveling route
from Ebara to the Sea of Japan. The Gomura and Yamada
faults on which significant postseismic movement was observed,
are about 15 km to the east of this N—S line.
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Hokuriku district (The Research Group for Active Faults,
1980).
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Fig.4. Arrangements of observational instruments (a: Three dimen-
sional relative movement meter across the fracture zone, b:
Relative movement meter on the base rock, c¢: Sensor for dis-
charge in the tunnel, d: Thermometer, e: Barometer) in the
observation tunnel of the Hokuriku Microearthquake Observa-
tory, Kyoto Univ.. The line written in shows the fracture
zone.
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Fig.5. Block diagram of continuous observation system. TDRMM-A
means Three dimensional Relative Movement Meter across the
farcture zone and TDRMM-B means that meter on the base
rock.
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Fig.6. Block diagram of observational system recording earthquakes
or other sudden movements.

FHRFEFEL TS, TTHERF—F L a—FEHVb0iE, 19864 8 A298 » LB 2160,
R &2 &t 3 KU EMET & IREET, AEEH MERZEHL WS, 71987488 A13
B2, BRETIE3 T 3RTHAEMEORFEL TS, 7)Y FHRR 12T,
1B ING DR FRHEO EIGE LT, MEDDAE - FIZ1HBIZ3mT, WEH
BliZ0~10mVThb, ZORFIIESBHAFTHOE=Y - LTHVLNS, REBKFED T
EEREEHABROT L X —F P A F L2 /@GSl 4 1986122582 61-THEH, 7—
5 % EH AR CHEEKFEEFFATIEE L TWh, ERLTWATF — 3B H I3 3K
AT E L BIEE, KESEH, WREFTHB, 1FHEBTYH YT v rE3NT-5 1, BEE
FA4A7ELLN, EHNIIHAT - TICRESNS, ZORBIIEENEZTLA-F X
FATREF v+ P FNVEBPARRTEENC DT, HIERELI—-T v AT L%19
87THEI12AI6BIZHE L SOV AT LR Y —DHIE A/ DEBRLIE, Ny FALED
VL= FDAEY = Il AL, EPWNIZAE Y VTS L O-FIIRFETLELOT, B
s 13 8 & 3 RTTAATEME, SR 2138 T4V 3 RTCHMERET, @KET, HINIRER

Photo.1. Three dimensional relative movement meter across the frac-

ture zone.
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Fig.7. The sketch of the Three Dimensional Relative Movement
Meter across the fracture zone.
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Fig.8. The example of relation between relative movements and out-
put voltage of Three Dimensional Relative Movement Meter.

Table 1. The sensitivity of Three Dimensional Relative Movement
Meters across the fracture zone (a) and on the base rock (b)
for plotting recorder and telemeter

31

(a)

PLOTTING RECORDER CH1 CH 2 CH3( p#/mV)
86  8/29 ~ 11,725 —11.1 —11.5 —11.7

11726 ~ 12,725 —0. 323 —0.335 ~0. 341

1226 ~ ’87 1,723 —0.323 —0.335 —3.75

1/24 ~ 2/5 —0.323 —0.335 —0. 341

2/ 6 ~ 6/ 7 +1.61 +1.68 +17.1

6/ 8 ~ 10,27 +1.21 +1.27 +12.6

1028 ~ 12,715 —0.111 —0.116 -1.15

12/16 ~ —0.111 —0.116 —0.115

TELEMETER CH1 CH 2 CH3(ux/V)

86 12,26 ~ 87 1,23 —4.84 +5.03 +56.3

1/24 ~ 2/ 5 —4.84 +5.03 +5.12

2/ 6 ~ 6/ 7 +48.4 —50.3 —512

6/ 8 ~ 12,715 —12.1 -12.7 —126

12/16 ~ —12.1 -12.7 —12.6

(b)

PLOTTING RECORDER CH1 CH 2 CH 3( p/mV)
87 8,/13 ~ 10,727 +1.26 +1.24 —1.24

10728 ~ —0.127 —0.125 +0.125

TELEMETER CH1 CH 2 CH3(u/V)

87 8,/13 ~ 10,27 —12.6 +12.4 +12.4

10,728 ~ +1.27 +1.25 +1.25

CH 1 ~ 3 indicate vertical relative movement (+: the point on the
east of fracture zone goes to upward), one component of horizontal
relative movements (+: southward), and other component (+: west-
ward), respectively.
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REEHMA SN TV ABEE P OHRAIMETH 5, BEIEDERIE, KOBY kol

mEEF:Y (C) =155.9%X X (V)—37.2

SIEE .Y (mb) =93.19X X (V)+1004.56
2./ 6 L%

SEEF:Y (mb) =93.19%xX (V) +1013.41

FEFHZ0.5mmx 1 A7 v 7& L, 2.8mV /X579 7 Thb,

4) FLA—4

EIRFOHFFEEHSEBAFEIE, WOPDF T ¥ =i, 707 - OEE
REONBETFT— Y IIFEDOHEHRFADL ¥ —TUE, BITShERINTWE, bhbhit

Table 2. Channels of telemeter

CHANNEL NUMBER
7 CH 1 of sensor across the fracture zone
8 CH 2 ”
9 CH 3 v
10 Atmospheric temperature
11 Atmospheric pressure
12 Precipitation

CH 1 ~ 3 are the same as Table 1.
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Fig.9. The frequency characteristic curve of observational system
with trigger method.
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Table 3. Channels of long time recording system

NUMBER

FIRST 1 CH 1 of sensor across the fracture zone
CH 2 s

CH 3 4

CH 1 of sensor on the base rock

CH 2 4

CH 3 4

Dischage in the tunnel

Temperature in the tunnel

SECOND Atomospheric temperature
Atomospheric pressure

Precipitation

O W (0O VTR WD

CH 1 ~ 3 are the same as Table.1.
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Fig.10. Relative movements in three orthogonal direction between
two points across the fracture zone, temperature, atmospheric
pressure, and precipitation. CH1 —~ 3 are the same as Table
1. These records are for 10 days since April 5, 1987.
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Fig.11. Relative movements in three orthogonal direction between
two points across the fracture zone, temperature, atmospheric
pressure, and precipitation. CH1 ~ 3 are the same as Table
1. These records are for 10 days since May 25, 1987.
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