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ON SOME PROBLEMS OF THE VARIATION OF
SELF-POTENTIALS OBSERVED IN AN ACTIVE FAULT,
THE YAMASAKI FAULT

By Jun’ichiro MivakosHI

Synopsis

Self-potential (s.p.) distribution in and around the underground observation tunnel situated
in the fractured zone of the Yamasaki active fault was surveyed in order to investigate the mecha-
nism of the anomalous change of the s.p. observed preceding the remarkable earthquake (M =5.6)
occurred near-by on May 30, 1984,

It was elucidated from the results of the survey and the observation that the decrease of
the electric potential of the fractured zone —decrease of the electric potential of the surface of
the fractured rock contacted with the concrete wall-— will probably be the cause of the anomalous

change of the s.p..
The result of the observation of the s.p. during the year of 1984 is also summarized briefly.
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DEYMIENE T &, TUTBICORBEMBLEED HULBRICE T 28#2 & oz #;omas%m»
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Fig. 1 Locations of the underground observation tunnel, the
observation station and the electrodes for the earth-
current observation
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Fig. 2 Cross-section and ground plan of L
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the tunnel. Numbers in the figure 1 2 3 4 5 6 1 8 8 100N
denote‘ measuring .pomts of the self- Fig. 3 Distribution of the self-potential in
potential distribution. Gy, P, and the tunnel. Numbers at the below

C; are t%xe electrodes 'used fo.r .the correspond to the numbers in Fig, 2.
observation of the time variation
of the self-potential differences.
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Table 1 Result of the measurements of the self-potential in the tunnel (in mV)

123« |5 6|7 |8 | 9|10 n S

Mar. 25. ’85. a | 0.0 |—16.2|—12.2|—14.7|—42.4|—38.7|—22.2,—16.7|—21.0|—21.0|—21.0]
” b | 00 |—20 |—~10.0/—19.0/—31.0|—24.0/— 7.0|— 2.0| 35.0/ 28.0/— 2.0| —197.
Apr. 9. 85 c| 00 |—13.0/—40.2|—50.2|—59.5|—56.2|—38.0{—40.0/ 4.0, 3.0{—27.0,
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Fig. 4 Approximate levels of the self-potentials
Fig. 5 [250iC#ids U7 198441 5 F 30 B D HB T EmE of the electrodes in the observation site.
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FTITB I RRC ARTBOL O RET BRI > TV B b v 3 VOB, Ci~Ca(E-1), C,~P,(E-2)
i3 1000 mV ENBMENERLE UT05S, BRZO5H G, P, BEE ¥ A ANOBM B Uik
FEEEOBAED 1000mV KASREIKEBEEL TS, —FHt Y ALHRD C, B FNER
EOBNERH I0mV BETH-> T LEDETH S (Fig. 4),
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VY- PERIKEZ > TEBD ChEBRB L CABMOEMCELTOREWTREREMNS 3, i< BR © X%
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Fig. 5 Time variation of the mean night-values of the self-potential differences between
the electrodes in the tunnel
E-1 between C; and C; in Fig. 2
E-2 between C; and P, in Fig. 2
E.Q. Earthquake (M=5.6) in the Yamasaki fault. Rainfalls are shown at the
below.
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Fig. 6 Time variation of the hourly values of the self-potential differences around the
time of occurrence of the earthquake of M=3.2 in the Yamasaki fault.
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ERONBES E-1 BAIKRBEICS Sbhizicdddbod E-2 KREROWEDL-KERTH
535, THbbDT LRROBEDH TR RBICHIBIEICAT LT C, BEOAOEMICRREE U
Hobhicz LEEKLT VS,

AT ORBBUEIYL V=10l TROIWBIBERZHTOBRICL ->TELLLDTHEN SITHE
WHH DI OBFNOBIIBN, NS, EW BRI YAALROD E-1 SRBCEIBETEETH B,
e o ORI BEBEEESE N Y (NS=400m, EW=655m) 300 mV LI LOZL s UFRS BT
HETH 3. HBHBNERICT, BHE/ [ 2Kk 5 EEbN ZEBHBEEE UTIZV 505, HWHEME (Ob, 1b,
2h, 3h) QPENTONWTRLI: Fig.7T KRONBEIC E-1 OFEICHIET 5 2 OBEREILIRED bhid
Vo L LAMBRRBAERIC EW ROOBNECHEEL EABRONIBETHS, COTERE1 KHLY
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Fig. 7 Time variation of the mean night-values of the self-
potential differences between the electrodes used for the
earth-current observation around the time of occurrence
of the earthquake of M==5.6 in the Yamaskai fault.
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ENESEARHIC X8 T/ BRTREL, B MR =V r v B 3BESEB U TELK
REOHTKOBEIC X ZMBBATH 5 S LBONE BTN DOTREBEICRH LTW X1t
—73, 1985 4 A3H, M=3.2 0BT IMRAROEMICE L TIE, Fig. 6 KB 51 3BT
ok EAMBNCTERGE GTHERE) OFBEF - DB CHBHEOF Y 7 F SB-TE0 20
HHTH204 A1 HDLS E-1 ROV ~Ah00 R U2 BIhUTHE LTV AR S, T
723 H31E»5 4 A2 HOM E-1 RAKRONBAFNEBIRAEILTH A5 L ORIIIZPDEHK
EVRITHAPRRRIAHETH S0 HDIC E-1 BRANCRONBZ L ~voB{LEMBERE R LEAT
LEZOKREXTI D 2~3mV BRELES 513,
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HDIC, ZOEOBRAIY VA VHOHERTTS KM » T SN LN EBRA IR T & - RS
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LEAFHEE - FERHLELO 2 D) OBHHOBEELE T, BiK, ThE TOEL ORKD 2 BHER
ZBEEMEE <7, P YRAVAD 20~30m SV EOCERERETHER (BRBEMRL) BHET &
W, HIRBRANI R S IFERN & SEVEIBEHETT 5 € & ORBEE NN FERE KRB
Y0 - RUFIREIEAR, W R EBEARNEAEERAE T I 0B v AV RTOREERICER L TR
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