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2% diFor dF FAdy T, dsIelre A7IEAZe] @A dEides R
o7 4R vk &5 A AvAIHR YeEE olfe T3 2 wAFZd 9
3 AEFES TaFo] Z7ete AT 7Q Sl Jd) TIH0| FAROEA AR F
FE0] F7tste A& & F Atk ojHE @AY A= EEFAE AT
oA wi¢ FR37] Wi AuFdrt He 299 FEFES FF R FHFY A

H A& #AAE gl RS “H° F83% Yol

kA, & AFolAe AR GAdA 583 1A FEFES T SHIAIAE ©
&3t @7]‘3]’4%% é‘@sLﬁibﬂ, T3 AFEeEAG AEFES AT A7vA
g2l #AE ST & H¥o o]&d FEFELS Kaolinite$} Montmorillonite©]
t}. 1 23, Montmorillonite Kaoliniteol] ¥]3] FEZFEZ ] /o] FJoE &3t
A7 AGE A3 AstA7IE Aoz el T3 A3 E oj 83 AEFESY
el A7n) At BAA S Atsl, 1 4B 0.89 ol A JEbsch
F20 : AZAE, FHAFAA, AEFES F4%, Kaolinite, Montmorillointe

Abstract : A low resistivity zone is found in many places such as a fractured fault
zone, weathered zone and aquifer. The electrical resistivity is influenced mainly by
pore fluid as well as the clay mineral types and contents. Hence, it is very
important to understand the relationship between the electrical resistivity and clay
contents associated with the low resistivity zone for geotechnical applications such
as civil engineering.

This study examines the characteristics of clay mineral types and contents to
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electrical resistivity through sample measurements, and proposes an expression
relating the resistivity and clay content. The electrical resistivity 1s measured for
an artificial agar specimen with clay minerals instead of a natural rock. The clay
minerals used are Kaolinite and Montmorillonite. Montmorillonite shows remarkably
lower resistivity than Kaolinite, although its clay content is fewer than that of
Kaolinite. Also, the proposed expression shows a good correlation coefficient as
high as 0.89 or more in all clay minerals.

Keywords: Electrical resistivity, agar specimen, clay mineral content, Kaolinite,

Montmoriliointe

1. M8
dutx oz T Ay Fad, dFSodde A7BAZ] A Ugyes Zow &
A ok &% At AuAF2 Yehyes olfe F3 @ wAFE ¢ A

gol Frtet A% 79 5ol I8 FIFo| FABoEH AR F5F
# S % At ole¥ BEIHANY FAE EFTAZ AT QAN )
$ Zoa7) Mol Augdrt gt e FERET TR L F42Y A/WATe
o = AL oj$ 523 doJth(Archie, 1942; Bussian, 1983; Matsui, 1995;
Matsui et al., 1999; Park et al.,, 1999a; 1999b, Klein and Sill, 1982; Uchida et al.

2001).

gebd, ¥ dFelME A4 g Sws ndd WEFEL THE AT
(agar specimen) ©83 A/MATE FHFORM, T3 AFYo A Y=
29 433 AMAGHAY BAE nFAAL. B APel ol A=FTL

Kaolinite2} Montmorillonite©] t}.
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o g3 i AR He
S1st A FHL 80 Tolte
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Zold #HL A 1
BaAo] Hojum 25w 3t tis)4 H
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(2) HEFE

£ AT o] gd A 3’3‘%% Kaolinite®} Montmorillonite®]t}. Kaolinite?] B4
BT FEAHES B] A g3zt AL vaA Ax YA e #degow
45} ot 4, Montmorlllonite—‘f BTG FFEo]l wlg Holutxm YAk A 7o)
s3] 2 Yz FeHl= gk IS w1 Qloh. 3 Montmorillonited] %Fo]& w3
£33 (Cation Exchange Capacity, CEC)< 6.02.24 0.72¢] Kaolinite®.t} 2k 104)
A% At}
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7N AFEE S

A718 AT SPA AL Fig. 1o e Qixo], FAA FEF (specimen), S
(Function generator) Z2]31 A3 2% (Signal conditioner) @ol8 *2|% (Data
processor) & FAEH 3t} ﬂ%ﬂ%‘/\]ﬂ]"ﬂ/ﬂ«] ATEd e 450z @ FAA Ex9
& TEe) v %ﬂ(-‘?‘”ﬂ 3mm) S AFAT (C1 3 C2)oz AR, & ZHolg
NSRS 2F S W 54 (e 0.55mm) S ZH Aoy AAT (P13 P2)
°z FAEH U

>

SATAAY AVnjAg EF2 T2 @ F G & UFor FPeA ARVt
B WY Z FA 7R A IAAXE FAE, okl A4 (Dol A8 AVHAZRe
ArEET

S AV
pspzz_l— (1

A7, Pp& BABAAY A7IHAF (ohm-m), S FATA 2

AQx 2HTRY Aol (m), 1= FHEAAY FUee] BAR AF (A), JVE =4
FAAY) Fwae A9 (V)olth
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Fig. 1. Resistivity measurement of a specimen.
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o] AEFEo] #dd3tA At Qe 7HE &<st7] A8, Fig. 1A BAE
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U}E}H, = °"‘7‘°ﬂ"1‘:— dHY FRFY FFY THHES 1.6 pE 2Z3Y, F F/FY
AEFE9Q Kaolinite® Montmorillonited &3S ZtzZF W3lA] 7] dEA "—*]Zﬂ% Ay
83tk 1714, Kaolinite®} Montmorilloniteo] ¥ 43 7t5d HEFES] FHF9
WA= 420~ 40 () 0 ~ 16 (%) FTh =3 AujA e Ao “}_.\_ AEZE
o] o &% F{3}A &2 el FHFAIAL] AZ¥ AL 285 ohm—mA T

4 4820 % D&
Fig. 32 THZAIAE o] &3 AF A#=ZA, Kaolinite ¥ Montmorillonite?! A EFE
o dHF Aw AR BAE Jehl Qlch
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Fig. 2. Resistivity of the agar specimen Fig. 3. Resistivity of the agar specimens
s as a function of the percentage of dist of Kaolinite and Montmorillonite. Solid

illed water. curves are obtained from equation (2).

=

KaoliniteZ 3 FHFA A= Kaolinitel] o] 004 oF 40 %7tA| F71g
w2} 285 ohm—mollA 33.1 ohm—m7HA Z 4% . Montmorillonite® 3 A F
AlAL] A7 AL FqFF3o] 01X ok 16 %7tA 571l wel, 285 ohm—melA
9.8 ohm—m7}A] A71¥|A o] @A FATE BRAFT Qi

7t AEF 2L TFFo] Tl wat stdFAIA S A A TS RotA, O A F
& AA3] FolA Bz, JEFEY FFFH A7nAZHR A= AY wHLE &
J3Gth &, AEZ=T o] AVAEE7 & A 2242 O %ol 3718
gt A7I1AEE = dldsts B0l AW, A7 A= vhlE #AAYE YERd Zlolt
. £3], Montmorillonitex= Kaolinite®l] 8|3 &{FZo] AT &3t A7HAETS

A3 FFEE Aol g2 WZAZIT. Montmorillonite? 9ol w343 (Cation
exchange capacity, CEC)©] Kaolinite 2t} ¢k 1081 E & A7) A o]7] wjjFo]
gtn ddEoh =3, S g 3 o] AAAEE destd TEET MY F
7Y 2% EFHEAHNET 90 ohm—-molA 245 ohm-—m, 285 ohm-m % 355
ohm—m7HA] AEFES /A & FAFAA A nAgE Hg AL = AN

38 W] g, FATAA} AFFO2A 0§ AAES
S 9T, HESEY THIAE 93 282 5 98 Qs

5. 3tAA Mot naE
B Q7Y 4PEHRIE, FABTAAE 0|82 EFEY THFH A7MAGY B
NozA A(2)E Ate

aC

C+b 2

Pelaysp = Po —

AN, pugse < DEZEES THET FHIAAY A7I8AF (ohm-m)oliL, py <

P
EFEE THEA &2 FHFANAY A7IAF (ochm-m)oltt. (= AEZEY T
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F (D)ol as} b= FEFEY FH W& TRl

o] A4 a%l b 2 (2)2 At FAHYA (curve fitting) oA @3 Ao 737}
Kaolinitex™ a=272, b=4.72°]1, Montmorillonite a=280, b=0.3159]|t}. Fig. 314
dold APAe #AA (2)8h ZAHETE vlas] B, & AP A8 F FE
F3E 25 =3 dole ] AAAAI 0.89 o]0 E EFRow, FHFAANALY HE
FE9 g%y ANMATHL BAE F Yo F1 Qo wmEhA, 2 dToA Al
g3t A 2 REFZEY 43 A/mAFEHe] BAE 5 F Ue AL
2A &3t gddth

6. 28
B A¥d o]83 F £H2 HEFEQ Kaolinite®t Montmorillonites & 2% A
P2 FqF{Fo] Zytto M £ ohm-—mA LY FAIAS A7|W AL = ohm-—
AR AFs] ZAAA 7= ReZ YEeyt '3 Kaolinite®} Montmorillonite=
Z 05 AEFE THFo| F71Ed uet A e AT ZFAastm, AUu A 7
2 Zo xA3] FopF . E3], Montmorillonite® Kaoliniteo v]3] AEFE2S] i
AT 7 AINATLE dAS AA7I= ReZ Yelsdth o]gd o]
Aeg wx = kol w3EF (CEC)¢] Kaolinite® Tt ¢F 108 T &7
o2 MAT FHFAAE o] &3t AEFE

(i offt B~ o2 8 H

o] &HFF A/MAYHA] BAANES AT, 1 FANLS E AT dojA AH
9 2 ABAAZ A Y

2ZHALS 2

B AFE £3ysHA F A T3FA Tamotsu Matsui 25 (A, 9E A} o8 9 4 &
o] wrEg APEL &7 3 Yoshinori Uchida® (Y8 T2 FADAA ZAE =34t}
angsl
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