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Experiment on Electrical Resistivity Properties of Polyphase Soil-stone Mediums

ZHAO Mingie', LI Geng', HUANG Wei-dong’, LI Jian *

(1. Chongging Jiaotong University, Chongqing 400074, China;
2. Chongqing Traffic Engineering Supervision Co. , Ltd. , Chongqing 400060, China)

Abstract: Based on experimental test of electrical resistivity of polyphase soil — rock samples, the relationsip between elec—
trical resistivity and physical parameters, such as soilrock ratio and compaction properties and moisture content of poly—
phase soilqock mediums, was analyzed. The electrical resistivity equation of polyphase soil-ock mediums was proposed
and it was the same form as Keller equation on unsaturation soil electrical resistivity. The research results indicated that the

electrical resistivity equation of polyphase soil-tock mediums could be analyzed by taking Keller equation after taking the in—

fluence of soil<ock ratio for soil indicators and cementation coefficients and saturation exponents into consideration.
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Fig.3 Relationship curve between electrical resistivity and

compaction times of polyphase soil-rock samples
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Fig.4 Relationship curve between electrical resistivity and
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and undetermined coefficient a and b



932 FTRIXABKXKFEFRE XA F R

%29 A

—B— 8K —— 161K—A—24K —%— 321k

s
® 10

50 40 30 20 0
A%
(a)
—W—8%K —— 160k —A—24%K —%— 32K

6.0

40
S
B
W&

20T

0.0

50 40 30 20 0
&A%

(b)
E7 SERBHERAENTUXR
Fig.7 Relationship curve between soil-rock ratio

and undetermined coefficient a and b

HIP 6 ATLUE ) 12 R AL a BTl SEUCHUE
PREOC R AL 5 R B b Bl 7 SE R e b o
B AR i Tl TR0 AL B AR (Y ) 32 28 %
IR AE A L B b 2 SR PR AR A /I X v BHL AR ) 2
iy, DAL, T LUK 1) 508

p=kV, "o (2)
A V, A BB P A S SRR bom 5 1%
SRR R B AR HR AT AR L AR B
B AR A, 2) ATt — P E

p =kn"S"w™ (3
e S, A BRI n AR A B HAx 2
Bl -

M T 0T LA L PR R o SEBOAR R,
AT R a M1 b BYSEI IFAS , E(3) R
JITA o s 2R B T LA IR R B b A S5 A BT Y
TR~ R IBOREL A URL Y F B AR B AN AL R R

WERRE Z A0 0 A0 A0 T R T
WA RS SRR A I RS, el Tk B e
BH A/ N T M kL T A TR S A L R
B S AP I I e o VAN P S N o RS W
BHATET5 K, M2 A A7 2 G40 i 32 208 i AL B
KL . R 3) ATRLE G

p=cpn"S w”" (4)
Xb: p, AALBUKRLBESR; m o5 EPES B G

5 BB [543 B A A F0RE A £ K B 2 A A

W =

\

KRFR KA (4) L E R

p =cp,n"S" (5)
Kb p HEBRERREC ¢ HIBFERE: KRS
[ Aif -

1966 4F Keller 55 Frischknecht 7E Archie £ %U [f
SEA L 8 R T B R A i H BE R

p=ap,n S " (6)
A p MEHEBHZE; p, FFLB/KE R o %
28 my WIS R B n RALBRER: S, S AR
B py MR RE R

M (5) F=k(6) fTLUE H, ZHEAE G0 R
R BRAEIE X L5 Keller 77 #8258 42— 2, B
ARIPEZHEA RSN T asE2m, H
T PES e As R AL K 0 R H8 Bk 5 4l A
FIABKRESR, KTX — AR —25. ML
NI R 7E 2% S8 A X B SR IR SS R
KA EFSE R 5, 240 A B A4 i s B %
FEE5E 4T LA Keller =E A0 1+ g BH 28 07 B2 R 4
4 % E

3 A X K 2 AH A A A T A B L BE
WIS 00 45 B AN 458 SR

) ZH AR SN & KE A HER
B =250 H B A A 5 ), 7E AR [R) 454 DA B K i A
SRR SR B B A IR Z .

2) ZAH A1 55 A o H BH 3 R K R 3G
ST PRBCRE G Bt o SE YB3 RIS L (HAX R G
FPHAE 5 K G R, LA A BE R BN e TEAR
Fro KMt LR BA LR T, ZMH A8 E
A5 FEL BE B 5 A A 3 R T R, (HaX A OC R [
FEAZ B S 7K S 1520, Y S 7K 3 R, & A X
RH 2% 52 Ml 9/ ) o

5) ZMEAE AN TR TS Keller JE1f
MR REEA T EME ST fE%5E
AN S B AE R B B RN B R B Y
W J . 2 A0 A 2 A A B BH R R 58 2 mT DL
Keller JE1fFN 1 HL BH 3 7 FE ok ik . & A X+
PES B 4 2L B A R 8 B0 52 ) B A A
FRpE—2L I 5E -

e

1] TN XU T s BE R 2 500k 107 FH T v o I i 9+
gEFPERF T gk )], A Ac iR ,2004,21(6) : 8 —11.

[2] A8E, TE BEFRZEVEGIEISH 2 [T]. Bk
PEIE.1995,10( 1) : 56 - 75.

[3] Do, spateh, syt g, 25, 37 Hh + vl BEL AR DA 20 BT -5 450k 3
i (] #7851, 2005( 6) = 36 —40.



ARG, S48 L5 B AN 0 LR X 55T 2 933

(4] Pl mBlRAEA + TR SRR 1] KFK B R
& ,2004 ,24( 2) : 39 -40,50.

(5] BUIRY AR, BRA S B MR O IE L
Wieh i ()] S PRAZE K2 4 4 HARFH# AR, 2010, 28
(6):1097 —1101.

[6 ] Archie G E. The electric resistivity log as aid in determining some
reservoir characteristics [J]. Trans. American Institute of Mining,
Metallurgical and Petroleum Engineers,1942,146:54 - 61.

[7 ]  ArulanandanK, Muraleetharan K. Level ground soil liquefaction
analysis using in situ properties [J]. Journal of Geotechnical
Eng. , 1988,114 (7) : 753 -789.

[8 ] Keller G,Frischknecht F. Electrical methods in geophysical pros—
pecting [M]. New York: Pergamon Press, 1966.

V00

2R
RXK

K8

XX
150
20005

e
o

XS
RLRRS

%
RS

7

L
%

I Bt/ %
(%

dolels

00
QXK
$a% 0%

2/

#42=15 m

Ve

DEF-1-0.6 DEF-1-1.0DEF-1-1.5 DEF-1-3.0 DEF-2-1.2DEF-2-2.0 DEF-2-3.0 DEF-2-6.0
I T B

B 6 AEEIMHERTRIFLEFEETM

Fig.6 Riding comfort evaluation of runway with

2%
%l

AN
e
XXX

different deflection
3.2 HIRESTERAHSNENRERE
A EFE R R

IRZE R UL 7o 55 i Y 23 B 25 R LA, H
VR AR Ao 7 305 1 BE A 3o 1 B AN 1 5 DL
( ALI7 LT AR G RV I AR BB AR IR 22) 43
TI7E 22 , NETAE 1 A4 £ JEE 7 T A A2 A ML B DA T A
KRB AT S TR B B2 A BN R K H
50% B KAT BT R AN G IR B B 223X — F o, A7
Bl B ST TR R /INT 4 eme

100 Y 7

TSTIITS, T TRRRRRR

X
o9
‘0
5%
%
XA

BRI
s3]
X5
0000
XX

T
%
SRXK
2%
RS
QKK
RRLLS
oFe%eS
3
09

TR
o2
RXS
o9
0500
9%
RS
XS
3%
%%
29008
%5

”
KK
—
3
%
o
%S
KK

%
.
5%
o
&
25
098
%!
%
05%
3K
R
55
Sosoteteses
otete’
v
4
z

2
3%
<X
255

X8
o2e%%e%
P

%5
35
%5
%e%tete%%e®

oo

BXX B-—fi
2 A-R 3

%
%
RS

CRRRRL
<X

s
RS
55
%

z3

wv
A
2SS
2
2%
2%

<5
posesss

250

s
3%
PRS
PR3
09098
RRRXK
o2

o | [mmo-wrarm

—TER
HiE

BXX B-—fit
ZAA 57
0
FAU-1-1.0 FAU-1-20 FAU-1-40 FAU-1-10 FAU-1-20 FAU-1-40
I T 2 %Y

7 ARFABR TERNZEEMEFEN

Fig.7 Operation safety and riding quality evaluation of runway

=}

ol
[
=3

[
(=]

\

with different joint faulting

[9 ] Mitchell J K, Arulanandan K. Electrical dispersion in relation to
soil structure [J]. Soil Mech. and Found. Div. , ASCE ,1968,
94 (2) :447 -471.

[ 10 ] Fukue M, Minato T, Horibe H, et al. The microstructures of
clay given by resistivity measurements [J]. Engineering Geolo—
gy, 1999, 54( 1) : 43 -53.

(10 ] X8, PIEGE,J0mA, 55 5 A v BEL SR AR B B X BT R 45
ZHEm (1], IR 1998 ,22(4) 227 -230.

(12 ] QuEA, BB, 060, 55, 8 v B S RO 42 1) 52 56, B
58 L] A4 FUARRLFR, 1994,18( 1) 17 -23.

(13 ] A, QRS R ALAEAR.  F BH SR At B A 20 T o ) i
T [J]. TAR T4, 2006, 14( 5) : 637 - 643.

4 &

T BRI K AT, Al A AR A e

1) ANE B R BRI AT R, AT H R4
PR AL AR & 15 1 2 B ML A7 16 T 25 A i B
ANE S DURE B RN AL 22 -

2) FERFTI 3 Al T 305 4 X 1 T ) SR B
o

3) 30 m B542.42 em AR OB PEAS A AT LIRS
B A A AT

4) FEREFIAR G4 8 B i) AN 249 2] DR AN

T4 cmo

Sk

[1] Hachiya Y, Maekawa R, Su K. Laboratory performance of pier
deck pavement for new runway D at Tokyo Haneda International
Airport [C] // 6th International Conference on Road and Airfield
Pavement Technology. Sappora [s.n. ],2008.

[2] Ishida T, Shirakawa T, Kawamura A, et al. Using the KIT driving
simulator to evaluate road surface roughness [C]//TRB Annual
Meeting. Washington, D. C.: TRB, 2007.

[3] Wickey C, Printant P, Le C. Faros driving simulators for training:
concepts, syllabus and validation [C] / /Proceedings of the Driving
Simulation Conference. Paris [s.n. ], 2001.

[4] Lee W S, Cho J H. Development of a new Kookmin University
driving simulator and its application to a sudden acceleration study
[C] //Proceedings of the Driving Simulation Conference. Paris:
[s.n. ], 2002.

[5] Tshida T, Kawamura A, Tomiyama K. Quantitative evaluation of
ride comfort using a driving simulator [C] // TRB Annual Meet—
ing. Washington, D. C.: TRB, 2008.

[6] Endo K, Himeno K, Kawamura A, et al. Longitudinal surface
profiles of an airport runway and aircraft motion [ C ] //Proceeding
of the 2002 FAA Airport Technology Transfer Conference. Atlantic
City. [s.n. ], 2002.

[7]  Janoff M S. Pavement roughness and ride ability field evaluation
[C]//TRB Annual Meeting. Washington, D. C.: TRB, 1988.



