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SOME PROBLEMS OF THE ELECTRIC PROSPECTING OF THE
SHATTERED ZONE TYPE OF LANDSLIDE AREAS

By Takahiko FurRUYA, Hidemi TsumoTO,
and Toshifumi KONISHI

Synopsis

The writers have by means of the electric resistivity, made a survey of the typical shattered
zone type of landslide areas at Zentoku, Oto, Kuraishi, Gotokudanigawa, Wada, and Nyutai, in
Shikoku.

The electric prospecting was conducted through the lateral sounding, based on the electric
resistivity method. The results are summerized as follows.

1) The topographical and geological phenomena of the shattered zone type landslide areas do
not always fit into the distribution of the apparent resistivity value, but each landslide area of
Zentoku, Kuraishi and Nyutai is almost the same in its distribution.

2) That the relation between the topographical, geological phenomena and the distribution of
the apparent resistivity value of the shattered zone type of landslide areas is not necessarily con-
sistent, is due to the condition of grounding electrode, rugged layers of unhomogeneity, low reliefs
on ground, and others.
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Fig. 1 The map showing the distribution of the landslide
areas in the Sikoku Island and the index of the
surveyed landslide areas.
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Table 1 Locations of surveyed landslide areas.

b A i # R 7
EHH Y S R ST IR LS LAY 107.8ha | =g Ii%k ST
KX M ” v S0 T AR 29.74 ”

Baled b ” »  FNETER 99. 2 ”
BAEMAIET~) i | BaRERBEASHBEAE 52.48 | ATERE A
fﬂﬂ]iﬂgj’f\" b Hh ” ” ” %‘[]Hﬂ 128.0 ”

Atk b i 75 B S TR M BT A MK 72.6 o A R R TR Y

HEI QWM GRS | S 5L SR i M FKHER (D)

B e I e TIPRRES 0
fishe 7 2R A~ ) BT aim ’

— 2 —



HE GBI N BT SO HIOBREEICOLT 565

3. REDBROER

3.1 Emshg~OH

BAEER S/~ b, WAV FIKEEL Bos Ao FHBRICE> TEBL
(Fig. 2), MK BRROEHNEL LCHERE, REFEOERCL> THO LN, BROBA
HMEEYICL > ThobhTnd (Fig. 2), B 29 F X0 24 U BoE filEoKs<T, BET
P THEBLED ON Lo FHOEWHIIMBNNTE T D MORBIEIEET 5o 3 HEH
ML R, BREREOLORE V. BEBO KL Z ol Fig. 2 TR L%,

HREARBOREORETHORBORKBICRIET L L) ICEEBHTLHBEBOM T 584205
XHIEEL, Hir~pHio LEEy A, B, C ofjilgs L Fig. 2), MEFEEZE 30m, AEHMFER
A, BAlRA% 30m &, CHilgss 20m L &C, Fig. 2 [GRLAL 5 ITE o7 RMOBER SO
ULDfTho e T~ o RBHT L L CHEHEIIR SwTnwd, BEEHEFR Figs. 3, 4 lTREhTwn
%o

AR JI& 1, 6~9, 15 OMADEHOMMITY L, HE L OHARZMETH 2m ¢ 30cm Ko
PERICEIAEI v —2BOLBEI UL 2HEPYBBEL T2, YEE~E, 7L 8OWMTHREL S
BHBBHL, 6 OB SEMBEERIMABICE > TATCEDOHBYEOWELZE I N, 9 0BHEEEDO—IR
BARE> TWEBHREIcDb, METH 1m FCHHBDEORE LD 5,

COEPOUERBEBBON T HMAICH 5 (Figs. 2,3,4), #A2 & 30D 3 ITENLE & #4410
LU RZZEAFNNSEBZMDY, MEI0DMNBEORUNTERKKERBD LN S,

ABBIZE T 5 M & R HEHE & OSBRI B0 00+ 5 BATRERET HEHRE R
L, BiZAA7.8THET 100k2-cm & h HWHIZE > Twd. HEEBOMT 2 BaTRART kK
it 100 kQ2-cm X Y #HFWITE BAICE 2. MEBOMT 5HH THREMICIEL 2> T 3HATR
50k2-cm # 6 100k2-cm & B HBHEHEL, WAL U ORKOBD LN BN IWEORMTR
RER# ) RS E 2R Lo

B : MlERE 14 5b Y, MEMLEL~S, 6~ BEHEDOAHMHR, 4,5, 10~14 BHEEEO HHRICE
NENMEST 5. filE 1~3 HBEME{, BEORBIIFETH 05, HBITB~D CHBOIEELSHFHO
HMERHEGER LS 5. ME6~9RBLLIcREFAOERO BHAFAD LN, A4 L 5 IHEmS
M THESHETRBEIC Ilm KOABROELREE, AV LT ELHNTE, HEMNII BRBOBHMTH > T
Wbo Thi, ZO4L5QREMER EEZT, TNEERIEVWIOLE ELLN S, JIE10~14 Db
FREIPEBOSAEL LTRAKFITEIZ LV, ME3OEMEIBITE>Tnb,

HisEsE R Fig. 3 17 Lto —RICAST KA 100 kQ2-cm £ 5 200 k2-cm iz - C, H»
EOBRERL TN, & R HIERE L OEBERREEO MR CE R KERE*TRTH
P23H 50, BBELOERAZ > &) Lin, &KL LT, BEMNICETIRE>TWEES, HHLER
DEAWENRBTHERE LA ENCD 5. HE 3 OB OBH TR B#HT KIRFESEECE k> T
WEBEBTEL, 2L LTEWEIIEZ > Tnd,

CHlss : BIAAEHE 25 5TH 2 (Figs. 2, 4)o 205 bHBOHHRITA B8 &1 2~8, 18~20 ¢, i
OHERBBBOSHERIT ALET 50 HEAMMBRNO WEDH L, 3~5 M+ FEHRITE L 7cbkihT, M
FXIm BEOHBEO BELD L. HH6 L 7TOMRAT, SRR FRPHANBED V2 ~BEZBDEK
HOEBBBLLTVWS, AISRHMAASESHZl Ho 10 SHEBROBEI A L M A SISO B4
2o T, ¥Wem oRBEEEBOOLN, BERBMALLREREO BESEEL, A7 L E3I1THE
BERAKPZEATH S0 M 18~20 BFHEtAs WHEREO RETH 5. BB HFROAE 9~14, 16 D
SOMEBERBEAKMTEATN S, A 21~25 FHMIZE o TWT, BERBRASMZEIZ LV,

FERERTIA~C O3B L, BDLVEENELhK (Fig. 4), #H & B HIKFE & Xtk

— 3 —



566 FAMRPEFTERE 4 S5A (. 46. 4)

Zentoku

% Be;%%ck ared

rQ

Fig. 2 The map showing the measuring points and lines of electric prospecting
on the landslide area of Zentoku.
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Fig. 3 The graphs showing the relation between the variation of apparent resis-
tivity values and geological factors.
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Fig. 4 The graphs showing the relation between the variation of apparent resis-
tivity values and geological factors.
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Fig. 5 The map showing the measuring points and lines of the electric
prospecting on the landslide area of Oto.
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Fig. 6 The graphs showing the variation of apparent
resistivity values.
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Fig. 7 The map showing the distribution of lower apparent resistivity values on
the landslide area of Oto.
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Fig. 8 The map showing the measuring points and lines

of electric prospecting on the landslide area of
Kuraishi.
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Fig. 9 The graphs showing the relation of apparent resistivity values
and geological factors.
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Fig. 10 The map showing the distribution of apparent resistivity values of two,
seven, and twenty six meter in depth.
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.+~ Gotokudanigawda

Fig. 11 The map showing the mesuring points and lines of the electric prospecting
on the landslide area of Gotokudanigawa.
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Fig. 12 The graph showing the relation between the variation of apparent resistivity
values and topographic section.
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T IR OB Z L Twv i v, BX 20~30m X RHTHERELESTEEL L T THEIZEED
HHoo &%, A7 offids 20kQ-cm L EOFAICASL 0B HL TEH ERIICD 2id, 10~20m
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LTwdo #i$) DEH LTnBEMII AL 3~9 EFHA 2~20 m O X TR HIEHTME & i+
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ToOBERERBAICEILICI0, 17T HMLON2, oBlidihd ) BRETHEREERL TV,
#E 10~20m @ 40kQ-cm & h R B HERE L RTHISE 8, 10 oATH 345, 11, 12, 13, 16 $3i%
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127,10,12, 16 0 £ HETH 5o 60 kQ2-cm L | BT HIEHHIZ 5, 10, 17 ¢4&12 10 & 17 13 100k2-cm
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ZoMEIZE T 5 WK & R HIEFEOBBIRIELEAE R E—H L Tk . —8HIL 1~5 o4
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m YT L UHEREE 750m L L HEHAHEIICE > T T, HBRYEHOREBEW D ZnwIotBEbh b,
H3 ) BRI HIBRAO B T/MIELHESHO LN BE CHREAFERZOON TwE .

Eﬁ%ﬁﬁl%ﬂﬁmﬂﬂ%%@4Aﬁ§ﬁﬁW¢%K%ka%®f,MﬁoE%HﬁWﬁﬁ&m,M
EREBVETE > BHRET T2, BER FREEM I SEMHR A~E, BIFNERF, G ot 78
A0 HiTowtEi L (Fig. 13), JiEEBRE, HEOBRRBEI 2w TES L ZREEZINT
Fof, LOBREOHMELT LI -EHLTVIENTREZ V. BEEED X CRHTHERBEOSMHRIY
2T, FTRAKW (1970 a.b) ITX > THBRbNTWE. T TRAFEEROWTERT o

EEMHRESO BEVDEZL, WEF 1L D oSREENRBDLNLDAT, FOAMRERTH
Thb0 JIED 05 ORERFEFHRBE L. BET RLHMRIIIZEA EHBED KEORLBITL -
THEINTWE30E8bh, HAEAD2 3 F o3FIMMNERITE-> TV, JIHADSLE6LL
VCED3~S RBHLIARHBBOREND 2, HEG 0 1~3 XU C 5L D osERERERD
INEWEEEIZ % - T3 (Fig. 13),

BERBEORRRTTRAHT HEHBEOMIZOWTHA (1970) 25BRRTW 23 O TR ERT 52,
WEAD2L3 FO2(EQHBBOBHA" LA D 04, 5 DBMTIERET HIBHEO A D 5,
727, TORTHABBSSERICE> ThWEnDT, SERRELTLARLSEOFEAIO TR RV,

KEEER FAREGAIRITOWT oL EM L (Fig. 14), »

Fol: #l8 A 033 #MEH, Fo4,Co2lRMRRE, FOlL2410 B 03da0 BAME
T35, WEFD2L3HIVU0AD2L3DBARHBBOBAHCE>TnE, HAEFD1~3, An3, B0
342 10k@-cm A b 35k2-cm QRO BA# I HEHMEERL, A F0 4, Co 2, D 0 11i31F 30k2-cm
UETHECELTHEWAEZRL T2, ERBTHEHE 2 RT8HLIZIZREREY 0B —BT 2,
EEOBAORPEF © 1131317 20 Zk-cm 5 30kQ-cm OITH - T, FIHA D3 L FO2IHLTH

Wada

A

Fig. 13 The map showing the measuring points and lines of the electric prospecting
on the landslide area of Wada.

— 17 —



580 RAHERRTERE 14 5A (. 46. 9

Wada

— M
o0—a 5
—=o 10
ka-cm = 30
—— 50
401
301
201
101
0 Y

1 A3 2 3 B3 4 C2 Dl

kn-cm
50,

407
307
20
107

| 2 A4 3 B4 4 C4 D3 5 6 E4
Fig. 14 The graphs showing the relation between variation of apparent resistivity
values and topographic section.
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HofEMERLTw 5.

Gl : MNEADLGD 3G 050844 M, G044 G o6 BBFOES, EosdBFRMIzE
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ZEVHRICECEERR LTS, BRELDOGCG D4, G 06 20k2-cm b 35 k2-cm WEOHET, BHE
BTHb. FR#O E 041t 15k-cm P ECEWEA TR % o

3.6 Afk#g o H®

oMb RREMEC HESBDOON S LA MITRY IR BOORATnEn, REMER
Fig. 15 TR LTcds, B8, BEOEBL V22 BEL Nt BETIHBEL» L% 2 (H5 1970 b),
BEARZAWcHF#EER LT3 (Fig. 15),

R AMBHEEOREROBRORIMIC S 500, RBEOMGEREHBBOMMIRERT 5L 51
BEL, WEMEOm, AFEEEOm, 4530 oflErbis. EROMIROMEREREN]L, 4~7,
15~19, 27~30 ¢, ZOoBLORALHREBRBOATRICEENTwE. EEOHMED I b, 15~19, ZEL
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z Bed-rock%area

Fig. 15 The map showing the measuring points and lines of electric prospecting
on the landslide area of Nyutai.
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RTINS Y, BIT4~T, 27~30 oo I RET HERME 25k2-cm P LOBEWETH 2. ThDHOFEN
B HEHMEYRT o aR 3 REEoM ks KL T3, HEOBPBED BH ORI K 15~17
TRAL14%18,19k b 757 LThTFHICRABAID Y, FAE6EZHEE Ll 2L 2 TWnbo
HELHBBOBERIZHAL L2, 3L4,7L814215,19L 21, 26 & 27 0K MEOROBHITD 545,
WWELE2HIU26 L 2N DHOBRCDEFEMIEDE DV Id> &Y LEBEOERN RV, L, EELH
BMEOBERBE>EDLTWIORMEL L2, 26 L 2TDHTH S,

Wi & BB HERAOBER, WX2 18~19 0804 TS 7 7240 BROFT, BETIRRO
WAL VHELRIEL, HA10~12, 25, 20 QHIFEMIES b OWATIR, BEET 2 BT HEREL DB
HERTERDGD 5.

%%, Fig.16 |2j2 2m~10m, 10m~20m, 20m~30m QFFEI XD, FEWMETY b LW
BNHFTRYBTITE-> L RAR, EFVEREBEL LTREORREEEL LS LS. L L, BT
T D HER, BEbLWERRELED ok

3.7 #HFNOHMLISNOBRTIREERICDONT

wmymEEE Lt, 1) BE@W Fig. 17), i) F¥FNoF# (Fig. 18), ii) =7 % (Fig. 19) %
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Fig. 16 The graphs showing the relation between variation of apparent resistivity
values and geological factors.
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) BE®E
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BREERRE (1968) 0EMREL S5, LOBRREOBARE XS L e BH LB ERBIESMIC L~
Zm BEOFEITHEINGY, BRTHEB L BHRIELA LD BAEEN BH L T3, BRERR
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Fig. 17 The graphs showing the variation of apparent resistivity values on the rock
terrace suface.
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TTHTEZHATE 2. BERKSENERLARADEOR lem ROM~EERELO LY, M1~
3OMANPHEFICEAT VS, FHlo BRIZAE 1~3 JIZIRAKFE, 4~6 FHHL L T6 oRAM~AEK
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B55b0EELLONG,

RERRR Fig. 18 {TR Lo — MM & L THK 1~3 RRB LEHE 25 k2-cm lFitE 2 ),
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Fig. 18 The graph showing the relation between the variation of apparent resistivity
values on the flood plain of the Yoshino river and its topographic section.
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i) ®=FArER
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LR CPPC BEEF], v =¥ F—D4BERL > Tnd. AIEERIZ Fig. 19 TRINZTELAHEE
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Fig. 19 The illustration showing the model experiment of electric prospecting
and graph showing the variation of apparent resistivity values of the
model experiment.
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Table 2 Summary of relation between apparent resistivity values and topographical
and geological phenomena of surveyed landslide areas.

R & R HAE 58 0 5B R MY & R KRR O XHISBER
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RIRIZATE (1970 a) AR ~7c R FH+ < b i34 % B 2 NBWITERE T HEHEO A A0R
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