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Electrical Resistivity Variations of Contaminated Soils

ABSTRACT

Parametric studies based on laboratory pilot tests were performed to investigate the
relationships between electrical resistivity and contaminated soil properties. Three kinds of sandy
soils sampled and leachates from a industrial waste landfill were mixed to model the
contaminated soils. Electrical resistivity of soils were measured by using a simulated resistivity
cone penetrometer probe. In the experiments, the electrical resistivity were observed with
changing the water content, void ratio, unit weight, degree of saturation, and concentration of
the leachate. The test results show that the electrical resistivity of soils depends largely on the
water content and the electrical property of pore water rather than unit weight and types of

soils.
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x
I

Hop
o
=
ot
rlr
Hob
jinss
N
2
i
o2
>,
o
2,
N
o &
oX
i
o
)

£
AN
N

{r o

o ©
S
aal

12 off &
r o “U
oXx
Ol
S

oy M o

2 orlr ¥ g
(o]
X,
Az

oo
to 2

o
+
[o30) HU
ol
ot
B2

)

3%

b oo
2
)
AU

0% 1o
T
R
o
_>|~I_‘

o 12 r|
o
L
o

ol
>io>§
o 1

oz
b X

2o

o

ml ox T
2,

o

ats
f

ox
o
ik
&3
o
i)
=
o

ok L X

£ Z & lor o % oz B
Hr K1

aft
N
>
N
i3
lo
it
2,
N
=
2
oSL'
s
flo
rO
)
N
o
b
N
_c1>£
9
R
=i
!
fot
I
X
ol
o
2
o
2
1
13
flo o
of
e
o

Z3st=d, ol EFo 1T LHHA
Ut Al HE22 A At g RrE B4
22 uAYEIGT Hul s1Ee AT 4%
7HA L AHEE F donE g &84

Abell HEAl7IH A2 HRo= MY e &
g AT e vES AEjol
Davies, 1997).
B =i 2y vAZES AFstd A7u A gA71¢ A4dEtan, a3 48 5 de A

ol
oy
2
rO
T ooX
—o
yr?
vk
i
o
2
ol
o
=

fo b1 4 o alo
F
N
fZooxl m o X
£ b g 2 ¥

of e
A

r{
ol

2

o
N
off
olr
Qb
Rk
rII

o
£
o
Yo
lo,
=
2
o
oX,
w
L

=
)
ot
=
C
oM
=
k@)
<]
3
o,
&
s8]
jon ]
Q.
=
2]
3
o2}
9
2
—
o]
QO
=

Campanella and



AEE Agatd 23H s S WA EA, BIFAE WS
AAE BHoE AV AYEE

i

& IHAA LEdFEE W3

o
R\
od
ok
A
|
(E
o
o2
oy
tijo
R
-
_c1>_15
38
£

N d8Eqs ¥ 9y
21 A8 s ¥ uy
B AT £38S M AL A7 AERALI7IE Advanced Geosciences, Inc.®] “STING-R1”
19, gddo 188 ANae o532 JdAE 745 Utk AUA ASs g9 B2 AAR(o]
, SAND)Z E&3lH XM &Al EdE 2A9 FAEZAA ARG FHA ANEe FELTIHE
stALE (o] F, MASA)Z Zd3H dadHE A T2 FAMEZANA AP 23831 Al As
HEZAG Rl oF 8%AHE TEo] e AFE(O]F, SAN-TO)E EAIHH AUA 24 FAES
A AHPc Zdzte] A8 did YEVLEIZIHLE 2 19 vEtHch AFHE AR i 6%
o] TFHY ﬂo%*% FALsle] Table 1o A AR cd Cdot Cue HEHA &gch &3 55
Aol Gie mE My B AFELS Gotry] $iste] xspre] e WAl "Ry ol 4k
#2712 GZAN FAG AEFE 5%, 10%, 30%2 Astsol AXAAA AP o] &t A&
Foll i = At F545 A "—Hf& FHFRALE AT

A8 AZA 30cm, ¥°l 70cme PVCH oz A2E RYEXE o] &3le] AA
S -e Fv) el s E WA et WA s AT ILQJ_ Azlvl A e gt 534 % T9]r
& Aol 60cm® HIAFZ S Fetad AAdR RFEA ISt Hdol =HA A
5

]

ar o

—

2

ol

o) gpolrh WARES AR AA BYExe] Nro B 47} dsiel ARE iy
s shtel Wmel walA WrulE WaANEA ARE Fulstath Anst Askiel uihe
3 el sgom, A FAA ARl RYEg ARAY] B2 FPe) 9AAA
9z Adol FHl® ARE YAtk oW MEel the AAsx egrom, AFE AHe mxol
of #ul® ARst o AN S AEF SAth FF40E odF F9E =AY Ak AEFH
HAAA e AYE 9l 9 a}rq, ol Fol gl 2AS s ASRW AsFe] WES

- O
w
2
E
of
941

g 5%, 10%, 0% A 7tete &

100 T
52 ” K
2w Ji
: RN
g w )
b4 N \
2 © \\
° N
gD | “\Q |
0
100 10 1 0.1 Q.01 0.00t

Particle Size, (mm)

Fig. 1. Grain Size Distribution



Table 1. Heavy Metal Concentrations in Soils and Leachate

. Environmental| Typical
Item Soils (ppm) Leachate Standard Resistivity
MASA JSAN-TO[SAND | ™/ | (oom)  |(10% @ - m)
Cr 0.75 1 0.75 1.015 4 12.5
As 5 5 5 0.215 6 -
Cd 0 0 0 0.030 15 6.8
Pb 14.75 12 17 0.440 100 59
Cu 0 0 0 0.030 50 1.7
Hg 0.25 0 0 0.005 4 94.1
m. 88
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Fig. 2. The Variation of Resistivity According to the Water Content
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