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A study on induced polarization characteristics
of sand and clay for alluvium investigation
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Abstract : Silt or clay alluvium fully saturated with water generally shows low
resistivity. Sometimes 1t 1s believe that the low resistivity layer is considered
as good aquifer but this makes problems in the development of groundwater. To
overcome this problem, we adopted induced—polarization(IP) method with
resistivity method. Laboratory experiments and resistivity/IP field surveys with
non—polarization electrodes were conducted for the study. Laboratory
experiments shows that the increase of clay contents in the sample mixed with
sand and clay give low resistivity and high chargeability. We used this
experiment results in the interpretation of resistivity/IP field data which were
obtained in riverbank filtration. Finally, the layer which has low resistivity and
chargeabilty would be regarded as a good aquifer for the development of
groundwater intake.
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1. WUIRE U A= fv
A7) "Abs ARt o A7IMA RS FAbete], FEAY, Aske, ARE Sl tid R
5 47 S HHoR FqHY, g A el ve) AR F50] §olstal, F
WSl AA dEFE wA de 54 "l A AAZ R TP e AREEE A

=2 AR gAen. Ty 4F dAE AVNAT @o] #B2 THE HolRnE

-

=
(Keller and Frischknecht, 1966), Z7|H]A & BALE Fslo] APH oz Aste]
< fFFst7le T wg ot fFEET $ARE A FE O FES 3] fs 540
2 FEo] gkoy, Anjel 54, &85 e A= A, AxHY 21 SO uzs 43
E Uehdl= 24 522 <l dAlels Eol E&85HA &3 e Aotk a8y F
+ =0 B AVIEAL Arlso] AVIn Ay fFRES dde BT 2AME ¢ A W
o014 BEaEHal qlo], o] 7 ZFA WA ALE AR elA FAlel Facks do] B
TR O, FEET AR Asd vkel 2ol AF9 TR, 53] 5 A& At
&3 A5, Ask wiAlel digh dFREG A5 AA Q] JFe R QI Sz Mst AA
v, 533 3cbd v A=5S &8sk Ao] vpEAet) oyt v A2 B
T Aol AR FHues BU)E &R, Ao Ao Ao tha A
Zro]l Ho] A&QEwm, o]F Fo] &olatA Ut =TS 2SR sk

Ty A78AE FAbE Ask Al AVIAEE ®ste] WASstA WhEEtEE, 4R

EotE AR EE AESoIU, A B2 ysd HESS BT W2 AUnAT o)
= YEHZ] wiEel (Van Dam, 1976), JA7|RA Y HAMGO R ol55 838k Z2 At
A olgEol Bu E v dE FHsE A% e HAE e HES 52 A
Hog uE AVMAT e BolARt, A T v vtol Aske sidel] e
o7l AZI71% FTH(HAE 5, 2008). vhA] el SHT AVIHAR A3 P w2 7]
A RS Hol= AFo] &7 Ask /Wdel #edt 208 7ML A & 5 Avk=
Aol

w2 = fek 22 oEwe S5 S, AVHAT AR RS A
st ATEd 24 7 eR FAS W 7P A8 Aske A U Ass
vtetstarat eiglth. Ao Befel HE ARE olgste], A& gl wE 147V]
1] 3 frews Age AAERIAL, ATAY FHEARE AAJste] SRR e Hla

2. AN

2o AToA AYATE e B Wl AES el e vAT W T4 #es S5
th. Aygade] Alg¥" ABE AEE 7F2E Yo E (Kaolinite) 9f SR oJAOIE
(Halloysite) 7} 4% 1 HE (Kaolin) & FH|gIY oM, Ed+= EAEFY (Unified
Classification System)ol Wz} &yl RS 4WH A (4.75mm) &F 2009 4] (0.075mm) ©ll
A7Faste]l ERskdlth AES FHAF 55 7HES soil sampler (Fig. el AlE&
ol AAIEA T Fig. 2% soil sampler?] HWE$ JAEo|t}, soil samplere @4
o] 12.48cm”(3.9cmx3.2cm), Zo]7} 22cmgl ASHA Egolu, AAL £y o=
olw, &F ol ARA= 270t UlF-o dAd= 2717 A= o ok AAd= Aol 9
Agl= 12.3cmeoltt. FH 2R AdFsags st 98, d7d=29 i G4y
Sol7F 22 A o R o] FolA Qlth
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Mig. 1. Soil sampler and cables.  Pig, 8, Schematic view of soil sampler.
(a) Plane view. (b) Front view.

(1) 2ot AE v&ol e AyAdy
2] x3E FAE AR o E AUAT 2 FEES e SAHIUY AEs
AEZ &3tetA] e w#gAE 1714, 2d 500cm’e] FEES zHzF 100, 200, 300,
400, 500cm®S 71 R HNE EFAE 5744, F 67k4 1|3k (Table 1). R
AEZE 38 AEv FE/ 235 EXstes® Axd oA Este] Azl
2§ shpEn] WEE Adxbel EgekA| ¢ka, ArInjAFe] o 710mE YER = #%
Abg-Eto] E3PdEol A SBT3 A T Bl s £ T 4
Aletth Ad dolE = 3 =38 FHEor 7=

2 Fig. 3o 2=z Jehdel. A7 A 8= Soil(1-1) A2E A
AE 3tgFo] S71E45E vlAd gho] HAastohrE oF 65Q2m ghelA dAsA+=
el AE geko] e Qe Soil(1—-1) A&7 Soil(1-2), Soil(1-3)
A7InAgo]l A FA4E ot AES TRl wA ¢ Soil(1-2),
Soil(1-3) Al&2 AEo| o8t nAd Farrct FarTo] B Soil(1-1) A& U9
Eof ogt A Favt gL IA gl WEoR AlRdn fews IdZe
HE o] T7Meds FHAHol Frtete AFE UeidezA, FAEVL IP 2945 5
M 71E A geld £ otk a8y HEY I wts e HEES E3sle
W og ANEE A FAoRE, A FAHS IAF HESS RdI|de F53)

2 o & o

g deslel, BalF U] AEZ0] Yk mEow T oiH AgaEe AxseT

o

> o fo e oot md
fl oSt o ndt o
e K iy

f
kv

2) 2 4 A% Pr77ﬂ°1 w}% A

25 el AEFe] e RFerAM, JES T e A7nAg 9 2
WAHS ATt ok A= el AE Stk o8 Alevl old AEZ w3l
o5 Al Ao Eé‘—% g2 2 2383 Aoz Azt Algs R E 1 ]—
A, RIS el &S F77F 2.7cm, 6.5cm, 8.6cm, 11.2cm, 13.5cm, 16.4cm?Q &
PHEAR 67HA, @E/‘]L 17F4], & A 87FA &Hlskaith(Table 2). 3 WA A¥
I R A 2 el E3tE Aol Ade AAlegit Ad dolEH e 3 54
HH o7 7)E5H )

A AFE Fig. 4o 2 =2 depdieh, A7HAS T2 =zs 12 A b3t
FE HEY. A= %771]7} FANATE B A o] FasiorE o 5002melA]
AalFith, ZHllE e JES FA st A7njAE 3o 9FE AES FA7F 50%
s dow g ol Uk E5S dEhdTh AA dFeAE JAEFO] 50%E dA

1o o
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AR 50% D Wek vt e JERd Zlom A}
=39 FATE SAEEE TR0l S Aadts A
717} 11.2em<l Soil(2-5) A& FxAo] vl %7 =
whate oAl Agstglont vk s dEhgsleh ol Al
[ i A = e R A e e RS

oA Aol HES Folo] e HAG T BE
foba & 4 Qlrh 374 2= O vlA A

il

o

3 gt =
x93 7 AES Tolth AR <ol g3t 149 VIe= Al oAHAR,
v A a4 diAel B EAFoEM FAF WY AESS otk
43 o7 Al HT

Table 1. Clay contents of soil samples 'Table 2. Clay contents of soil samples

at test—1. at test—2.
Sample Volume (cm®) Content (%) Sample  Thickness (cm) Content (%)
No. Sand Clay Sand Clay No. Sand Clay Sand  Clay
Soil(1-1) 500 0 100 0 Soil(2-1) 22.0 0.0 100 0
. Soil(2-2) 19.3 2.7 87.7 12.3
Seil1-2) ~ 500 100 83 167 Sil2-3) 155 65 705 295
Soil(1-3) 500 200 714 28.6 Soil(2-4) 134 86 61 39
Soil(1-4) 500 300 625 375 Soil(2-5) 10.8 11.2 49.1 50.9
. Soil(2-6) 85 135 38.6 61.4
Soil(1-5) 500 400 »6 444 Soll2-7) 56 164 255 745
Soil(1-6) 500 500 50.0 50.0 Soil(2-8) 0 22.0 0 100
—B—Resistivity Chargeability n— ;
TIEDZaN 0 a—
E 120 - \\ 3 % % 150 - 6 %
& — g & . z
’ " ® Clay sgmgna (;:.,u) * @ ’ ’ Cla;nmickne;ﬁs (cm) ? ?

Pig. 3. The variation of resistivity and Pig. 4. The variation of resistivity and
chargeability under clay content. chargeability under clay thickness.

3. 8@ EA
(1) A+A4

ATA S HellAl AHw vpatelo] A Ged W ste=el WAl Aol of A
= FA oF 18%tm'/day ] AWeidt g Alde] AAHIL Q= Aot AT AdE
Fig. 5o &3A0% #3855 F3ste] dehlgdth. @AdS dxle] 1.02km° &4
dol7b 4.76kmolth. wA EgEolx o] Yt dRdth GEdS FEA F
Zow s=v, B F Y4 H4 sHdils EL-17.756mo] 1L, ®A 9 HsZelA

fratehs A HA shdare ELL—6.41molth (8l A], 2006). 7418 AlFZARA}
Z(HaA, 2006) ) Jatd FAT AFels F2 Y 8 AEZL HHHe] glow, A
ES oF 20m Zole] 1.5~6m FAZ ®¥ai Qv I JETF sHiels oF 10~
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Fig. 5. Location map of Fig. 6. The distribution of
the study area. Electrical sounding surveys.
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AN SR dolEE A9 ] ] e

o AT O Jq287F =2 &9
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g
|
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% AArE FrhslelAl 2~3W s ' T
ol E4ste] A AEE F ] =
533tk Fig. 73 Fig. 82 = =] /0%9\
E-2, E-3 AFe A8 o La fa ol
% Astoltt. E-2, E-3 AR _JUEM SN
ZIE A7 AlFE A o ° o]

gA=A, ANFAEs waEd ] — = -
it AmAE ESI(RY SRR TR S TR
T, ol71gh 1993)% ol 83t Fig. 7. The inversion Fig. 8. The inversion
A= akskglal, IPI2Win result of sounding result of sounding
(Alexey, 2006)= ©l&3sto] Z survey for the E—2. survey for the E—3.

A e atsidt

E-2 AA X823, 100Qmel 717+ An A&7 10m 2o olalel] 9 x|skA| vt 1
ZloJo Al 1FAAS e = AT =, AEY S AvAG-1FHdN7F e
A ekSkeh. AlFAkR o= 28.5m ﬂoloﬂ F7 1.5m9 ;ﬂE—%ﬂ Qe Ao F LERA
gh T FHolo] w2 A e = 0;13;13} T8 ¢k 6~15m Zol9 Aol
4= Bt o LS% 28.5m Zlole £
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1 a5
18} A3} npz A 2 A A X*EZJ zlo]
jER=! %1_ 710]01]/H E< RS vEgo] siA =Sl Al M O =
g2 AA Zlolwl we zZlojoA SAE JsAS ASS AL

4. Oju| AE

el HES] nlge] wE Auddor JEO] o] WoldaE HATS v T
S wole Ze FAdaltt 28y 2o W A& F0 wE dudder s HE
ZA7F ©F 50%Q Soil(2-5) A B A0l AY =1 50%S dojdw thA 743}
© Ao® Yebt Soil(2-5) Alms A= gl Bogel HEY Sof B3l
o el mhrl= Aol A=l AR EadAde]l A Aok ARIA, okY
AR A JER ofFoxl widen RS | HETC] °F 50% A8kl
A= midol E5dgel ¥ AA doju=A & ol o] & FRlsy] flEA = soil
sampler®] =715 Hpol F7bA Q] AdE AAlsfoF & :

T3 AAddeM = Al 10ms oo 2s SAHA ko, 54”011"1& 50ms
7HA SR AY =2 SAG ol kAo

N¢

[e)

o Aydgor mael AE AR FHA VFE U}%’S}_ﬂ 2} 3kd o} a;xo %@/\g
o Apol7t Ar® ¥ W AWAF uolgrt & % Aoz Helth Au=zgo] Ui
2= A3 soil samplero| A9 dFE 5 Nxﬂ oA o] ABREZo] thE Aol AX
HolEl g & AolE HQl fdow FAHEC A4l AXHY AFEES FET 5 3l

S AURYS 27 BETE, O% F dolHE 9 4 92 Row Ardr,
e A7A delee] MAT FAYY F7h dh AFVORE AR O
& 2T F AT B ATEY 20 FF d5F

o= 7l

dAS =
2 AFE 2147 ZEEY AFMEAE AU A&H SRR (AN S
3-4-3)¢ AgnA el 3 FHEt AFHE A daE ARSIl A=Y
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