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RESISTIVITY CONE PENETRATION TEST TECHNIQUE AND DATA
INTERPRETATION

CAI Guojun, LIU Songyu, TONG Liyuan, DU Guangyin
(Institute of Geotechnical Engineering, Southeast University, Nanjing, Jiangsu 210096, China)

Abstract: As a new kind of in-situ testing technique, the resistivity cone penetration test(RCPT), which widely has
been used in the foreign countries because of its advantages, can measure tip resistance, casing friction, pore
pressure and soil resistivity simultaneously in the field. Soil resistivity can represent its geotechnical properties
well, such as characteristics of soil contamination and ground liquefaction potential. Therefore, the RCPT
technique has been extensively used in both the environmental and geotechnical fields, especially in contaminant
site investigations. Firstly, a review on the theory of soil resistivity and factors affecting resistivity is presented in
brief. Measuring equipment and operation principle of the Vertek-Hogentogler RCPT system are introduced. Based
on some literatures and field test results with the RCPT at two different sites in China, the relationships between
resistivity measured from RCPT and soil lithology, cone bearing, and other characteristic indexes are analyzed.
The presented test data show that the resistivity measurement can be indicative of soil lithology and groundwater
regimes. The results of two RCPT testing sites illustrate that there is a better relationship between friction ratio and
resistivity. The peaks or increases in friction ratio are generally matched with troughs or decreases in the resistivity.
The test data indicate that the electrical resistivity decreases with increasing liquid limit and plasticity index; and
the Atterberg limits of clay tend to be a correlative function of the electrical resistivity, with the electrical
resistivity being a slightly better indicator of liquid limit than that of plasticity index. Although there are few data
relating electrical resistivity to specific geotechnical parameters, the presented testing results show that the RCPT
is a practical tool for evaluating engineering behaviors and predicting geotechnical properties of soils due to their
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speed, economy, and reliability. Finally, the problems and the applied prospects of RCPT in site investigations are

discussed.

Key words: soil mechanics; resistivity; cone penetration test(CPT); soil properties

][l

1 3

B R L SR 1 Pl BEL 2 5 g fi 1% (RCPT) 2t —
P TCHL. PR FESE. U, SRR IR
AR, BT AR RS (TSR PE . ERH.,
R AIFLIE) B+ i B B R s aet A, i
FILRAE TSR A S, B EEA D
Sz —, Wk THrfURE FLBIRR. FLBR
HIRH ., MR, AR RS TR,
gtk PRGPIRAEEL, Bk, Lt BB B HAR e gR
BRI A AT LA S e L A B8 ) 2 SR F b 1 A8
AR, FF T R b f — e B M T, 1 s
FEAEL, M LAY B, A e o S R T
LI B R B N ZE, A 2H T RCPT B
A RIGLEGUAR SR 5 B R (1, %
RCPT il s FH 2 5 1 A4k . #483k SR I
Mo PEFRARHEAT T XTECHT: Saitie T RCPT il
BREARFIFAZLER I, JE%H T RCPT MRS
IS IR 5t

2 THRYBERIER

G. E. Archie®hii s i i 5e T+ i ra b % 5 3
EMIINR R, AL T IE A A TC R A H R
i, $EH 4411 Archie JiFE:

p=ap,n" (1)

Kb p A EHEE, p, AFLEKHEHZ, nh
TSR, a R TESEL, m O ics: R

R. Kalinski F1 W. Kelly ™ Archie #5284 Ji
FARMA L, FEH R

p=ap,n"S" )

e S NMIRIRE, p A ORI BEFREL.

Archie A5 208 T 0N R 115 L P T AN+
A PR R, 7R FLBRK L B AR /N HL A AAc o 2
T AR I LR S . B0 R R
1S AN RE 2 5, M. H. Waxman F1 L. J. M.
Smitst M3 1] 5 I L SRR IR AT, B TIE T

BT FELE B A FO 0 1 e B
ap nmStr
p=§%;35 3)
SR B U R - IR T AR A
S, Q iR LU B B TAS AR, BQ
Sy - R 25 T XU 1 P
R Y R, LB, FLER
SRR FEBE S . [ RISURL 2L WU . TR R
SHHII T FUBRE R R A, i, -
L BELRE B HCA LB . S LI (3 I T B«
- LB RIS B R MY 56 2 L A
Koo B T RO SECEA kBB (
TWE, BT YR - L b R

AR
3 RCPT ikFF AR

31 {UE/EHE

RCPT &A% O 53 HELBH 3 A ks, Je
(1% P, BH 6 A S 2 FH SR Al 35 S 67 1 1) L B 3 A
(1), AR U - el e gty e 1) - 3 K i 3
e, M 20 tHED 70 SEART T4 . CPT [
A FhL B 2 A s b 2 O s v e IR Y, i
IHS ETEHE SRS 2 ANk, — ARk,
— AR R HESRREBIN 0.2 m A R, ARSI
AL E L HFE %, R, G Campanella 2504 1]
WFH O RCPTU %3k, ] LAJH] il He £
PN LN eI Sy TN S B S 1 A I 2N
R AR S0 1R 7K )35 G R R B AT T
Fo

HREE R T TR ST |k ) 55 [ 2 T R
RCPT MIAFRSE, Bies T Hopir) HoBHAR D REMHATR 3k
(WL 1) BEKEHIPY HARHES X, BLERR AR
A R AT eI R 22 . SR I L A il R
gt, M BB IEE A IRTE 0~10 000 ms/s i [H
PRI B2 o ISR IS 15 & [l BrbrifE: HES 60°,
HERSHEREIRL 10 cm®, (2 R f R IR 150 em?,
WL B RAEAE ] EAFCS WML RS, i H
CONEPLOT Al CLEANUP #1415 255 41 % M A
KGRI REN R . A IRIF RCPT #8357 51



o6k mwi1

S, S AR AR A SR 5 W

* 3129«

ZHRMERBEH I

IV, V) \%’
LA, 1)

- o B
LE Sy T OB

| ARAE At
ZI R B oy

K1 RCPT #onm Kl
Fig.1 Schematic diagram of RCPT cone

Ao RGTINBE R E TS, BENEEN
2cm/s, VPARESRES om ik 1 414,
3.2 RCPT ik JR3E

BT AT S L B R ek, Bl S At
HMETHR0), AE A RSk il 45 1)+ F AR AR B 0%
M. Fukue 2% MO0 3 Rica 2 H 7 i T Ml R 06 1y B0
VTR . A BH 3 T e I e FE AT A AR ]
R AV, JEAR A R vt S50 e LR R ()
K/NAF . BRI B R p ]R8

HL R (A) »

RCPT HLFHARIMGUHE 7> 2y 4 AN bl L
SR L R GE A T AL, AR 2 T P 4 25 90
BHR BT, B O IR E B RS Wit TEA AT
Bt RS S 4 ANMERIELD . LI R PR
AR TR) R R AR, AR S WA i 2 G o S A
P SRR AR R B AR

4 RS
4.1 igibHik

2005 4E 5 H, 1E# K H RCPT W #4416 /i ni & /%
KB v P it i i ERE TR, ISt AL 2
A, R EE 4350 4 10.0 AT 14.0 m. 2005 4E 6 H,
FEFE SR md L L 2 A, WREE S ih 12.25 il
15.0 m.

S PR A TR T o 2 3 M 35 e T KT T v
WG, Mg ERE, MR KL R, A
JELFE B R R e R 39 1 J2 LA SR . B gi b a5 o
SRR . G RR I IR RTIE I MERE VR A AL
DL 2,

T R R MY T R R 5 bR K14+140
W BT, 37 i BT X 38 o kg Y B A2 T UAR ()9
PRI, PE R AR R S BURDIR, AT, KR
KRB, REHIE IR R oA ok ks . 12
FEAN@ - 2 ZWRR K@ - 3 EHE 1 e ()

RS AVS @ Fit, 1z 2 EHEAS/KE RS 88.3%). b
LI PERS SRR RARSLBRLL RSERRE . 4 3 midis
L S HHMREAMY, L HmEEm), | h Hhy MR R FE AR AR L 3.
wi% G, AKN = m ) e /(10 5cm + s7Y m,/MpPa* o
RCPT =
00 3|0 6|0 0270 275 15 17 1|9 . 05 1|.o 11.5 0o 5|0 190 Q0102 03 04
H 4
e A n | ] | | |} n
2F 2r 2 2F 21 2F
Wi+
4 4+ 4r- 4 4 4
n [ ] - n |
E E E E £ =
o 6 6 6 OB m 6
A O | | | | | | *ﬁj\i
8t / 8t 8F 8 / 8t 8l
10F —a— W, 10} 10+ 10 H 10 10+
®_o—Ww L w L wh
—A— W

2L 12L 12L 12b 12- 12L

K2 SR IR E S M P BE R R AR
Fig.2 Variation of soil characteristics with depth at New Jinling Library site



*3130 Hh TR AR 2007 4F
y _
wi% G, (kN + m %) e K/(10 Tem + s Y m/MPa * ,
o0 60 90 265 270 15 17 19 0 16 0 4 8 00 _05 1 oRCPT 22 /%
[ ] [ ] [ ] [ ] [ ] [ ]
1A | / ] ] Sdu =
me A n ] - " - Bt
2 \ 2 2 2r 2 2
4r o\ 4 | 4 I 4r 4 4 ' IR
L L L L E
€ 6 £ 6 € 6 € 6 % 6 € 6
i = i e - i
55 8r gt 55 8r 59 st 8 59 8
e | | | | | | | ] ﬁé\/ﬁéﬁ:i
10] / 101 \ 10f 10 / 10 \ 101
i/ ) 12f 12§ 12 12f
il _o—w u . " T+
—A— W,
14- 14 14+ 14 14- 14+
B3 i dh PR B R AR AL
Fig.3 \Variation of soil characteristics with depth at Lianyungang—Yancheng expressway site

42 RWER

G VR S AR BT TR b i BE R R i 2R LI 4,
IR E N EL 1.0 m (R, A p
JS 3 2 (SR ) Sl S 7 3 R /D A S 4 3T LUK o
T R A EL 5.2 m R IR, LARE R
MR, SR B RMAE 41 m
oy L, WS s AN, BAT KL
FUZHL. £ 1 g+ 2 Bl R AL R &
AP S AR, T A R KA 2 0.8 .
TR A AP 4.81 Q- m, IX ALK
P B 2% R R 9 o K R R i SR L
HZ )2 P TR A K a % 7R e it T
K 43 i AL AT DL 4 U AL O S8R kN R e
BHER (3 I, Hp 2 BH R IR 7.35 Q- m. 7
REE10.2m Aoy, FRFHZEA R MER, mflEf
PRGOS, XISl TZ A B M A 2 1 Gionb
E R HE KA, FLBRK I8 ok ny BAYE 25 BT ) &b

wppp EXREHMEDH FEE E - REF
/MPa  /kPa  /100% /kPa /(ohm +m
b Q4 0 40 8 0100 0 8
v e P —
o2y SO : ]
IR § = . \
FE| 4 i
G R 4 SoF g
£ |= = < e k
’ X 8¢ T = M Pl
k- = 2=
o = = M Pz
S z { =
12 { r ;E ( ’?: [ 5
451 = ; 1
%@ 14 r> ? A L L ;
Uo
16!

B4 <ol P TR T H L 3 00k b 2k

Fig.4 Testing curves of resistivity at New Jinling Library site

1 2 AN B R
Table 1 Testing results of resistivity of soils at two sites

HLFHLR/(Q » m)

i +4 JEJEIm
BME RRME PRI
Bt 1.0
o Wt 5.2 3.97 8.04 481
& PR T v
L 4.1 5.39 1299  7.35
Hranis 5.7 6.53 9.02 7.79
iR 0.5
Fit 15 472 5.65 4.97
SUENIRU e 8.7 391 4.92 4.16
NSy 1.2 3.97 4.27 4.12
W+ 33 4.10 4.64 421

+, BT SRR Y, IR
P mr, FME AN 7.79 Q-m, {HIXH ] fE
TP 2 LB R 23R AR 5 R i

T R R L B R R i £ L 5. 13
IR 2.0 m BRESE S, RIAE R 0.5 m [#HE 1 3
TN 9.9 m R TEANRYE L, SR, fK
o, FLBREGR, & M ik S AR R s KR
MGt IR LR SE 2 (R 2.0 m) AT
AR 1 PR SKBE T R g () FELBEL 2R, FELBH 2R s K AE N
565 Q-m, FIME K 497 Q-m. HEANTRREG,
L B R 5 T v i PR REL RS /S, R BH L2002
U, B2 ST SLBRR PR 5 5 A R A I
TE 2 HS AR o dh i, LRV P BHZAE, AR
Archie J7FERT A, (1) L BH HEAH Y BRI AERTE
A rh RN, PN 412 Q-m, (K0



o6k mwi1

S, S AR AR A SR 5 W

* 3131

HRMLA MBS EM ILE H,

w5 R IMPa  [kPa  /100%  /kPa /(- m)
HEL 0 2 40 1002000 8 200 3 6
VA 2 t ' o —
2 N ~ 45
4 T2 —
Y
IR € | S
i~ 8 g [
# N
IR 12l = - = H %
Bt = < ' ‘
6] | T 5|7 E
14t f L ,

5 FEER w7 i BE AR I 2
Fig.5 Testing results of resistivity at Lianyungang—
Yancheng expressway site

PR JR DR Ay e (L) 985 AR AR m K
s (2) AP R B B AS e = (CEC), ik
IR il ks, BRI ek . P RE
TR A 421 Q- m, W& TR Ve AR
MYt =
4.3 HERSHMWEFEEIRIOR L

(1) WS HLSHIN LR

P. K. Robertson fil R. G. Campanella* 5 45 %
R, W IERBE S KA RN . RS
PERA S S BT O, JFHE T A S SE B R 42 it
KT RN 3 A I HEARBEL ) Z TR (R DE R o BT i
ST L G5 R DR RN AR BEL g (AR 56 6 Rt 2
SR, USRI TR AL R %, S
HLBFL S AD AN XA R AT R . ) e
IR BEL Sy Bt 5 A6 DR PR 384 It 8, Rk St 4 i
FEAI NN . BERILEE(R, = (f/g)*x100%, f, k(N EERH
77, q R HESRBE 7 ) Bt 1k 00 ) ZR B K P84 i A
R BB IR ER b, K MEEL R,
(RIS AE AT DL B AR 5 AR Ak o R b ik 1 1
AFAERE I L P JR DR (1) 4R =1
Kk AL, R4kt S TR R
I FLBR, FLBRE IR N S B PR R T s (2) 4
FL A A7 AR R W) T SR 0 B 0 MR AE, RN
o 7 FHLBH R kDS o

M 2 i RCPT G 45 R i LA . BERHLE
R R AT/ — B MG R,  BEBH LU A e (sl i —
FEEE IV LB R A kN o 24 FL B /N
XA K RBIFAKRI o FIEHFFTR A Moy T e
BHECRIFBHZE [HFOCR, 08 T S5 m),
FEHEH T 1 VAR T SRR B L 2 T8] 1) bR KK
Foo ATAT—ANREOC R A PR A G, RifT, +
(17 L EL S 16 52 A% A 73 TG 110 I LA sl — 25
W5t

FEAHER M 73 HEK £ rptfid Ve g i, AL
BUK I ) ZH A ARF AT . B, Ak 205
R0 ¢ P bR PN S e ol R AP R b 7 U = RN
K I FRIPRSE I e IR B 20 S,
S FBH A AR 0, [ I A0 2 AL S s g R
N o

(2) WAL EKE. LB R

- H HEBH A P FR > ALk FLBEK Y FEBH AR A
UKL AR FELBEL o o [ A RBORE ) P B3 22 EE LB
IKINREITR 2 o AR AE O LIS KRS HL LR )
RABATEWIIL, WU B S K RN,
TR RGO, ARG, K6, 7 a4
T4 W VA PR R R e T b L BH 2 15 K IR G
AL 1K 6(a), 7(@)nI%0: ANF LRI E K EAM
HLBHL R BATIRGF (ARG R R, B & /K AR
HA TR IR BB, AN 2R IK R R

7.0r
Ii}ii
6.5F o WL
N
= 6.0r
g 55 °
iﬁ- o
= 50r °
000
45}
° o
40t N\-\'\'\- . ,

25 30 35 40 45 50

SREI%
(a) BKkE
70
A g
o R4
A A Bt
6l
— o
E
<) 5k
Be
c)O
4 H\'\.\‘\-.
3 | | 1 1
0.6 0.8 1.0 1.2 14
LB
(b) LIt
K6 SBREPEIEDBEEES KR, LR
2k

Fig.6 Relation curves between resistivity, water content and
void ratio at new Jinling Library site



* 3132~ FAA D1 TR 2007 4
550 (3) HLPH A 5y FR AN A PEFR 2L R
N Z. Abu-Hassanein Z5W7EFrutoh Scoh 440 F,
5.0F . j;;/\j){iﬁ‘i WHIT T ROR AR 2 2 [l e R . WFST L
T TR, 1 e 2% i A 943 S R 2 2 i ) 18 o v
) AR, XA RERA SR L0 A%, S
kY i TR L A LA e SRR A
® S B LA T Pl o B S A B
FriEre T AR T H 5 23 AR I R AR L BH
35 . , X, WELMNEECR. Hik, HEBHREERR ALY
30 R 62 %0 L SR ARG ATV . ] 8, 9 43Tl
P T e SRR R A 4 L 5 5 YA
550 RS LR thE . MWIE 8, 9 P LUEH, &1
. Ri] R BB 5 FEL BH R 2 TR R R A
50 RS W= alpﬁl (5)
:g lp = azpﬁz (6)
<
g_ 45 o “m 60
= il LLEL I
4o y = 530.42x 165
4or R?=0.94 140 ¢
g S =
35 ' ' ' ' = 3o & {30
05 10 15 20 25 = %
FLER 201 420 ©
(b) LI aar
1oF  v=32475x 110
7 EE R RS SRR LB R Lk R?=0.94
Fig.7 Relation curves between resistivity, water content and 0 L'l E’) é 7 0

void ratio at Lianyungang—Yancheng expressway site

FEANTE: BB, 80 R BB
VG0 Nl Y8 = o NRRT(1 ) g w1 2 B o 1 S 1 1Bz o
TKE TN, FEARNEGIERR: & EH
Yydh, R ) R R T R, B BE K
BT 2R N, HE IR S K E T
U (2 80%) T, FELBH 1K) T Bl B 0 S k)N,
ekt 1172z,

ik 6(b), 7(b)rI%n: HLPH R S ARREAE FLBLL
{1952 =TT N P N T el 1 - N e Pt £ 4
T FT T, M %) e BH % B LB LL T B 5 A
Ko HALBRE T S B —E (% L), rpH
R B B B Bk, ihEiE Tres; s
Yy, R T L 1 i BE R B LB LE (36 KR
B BEAH ZE AN 22 o SRV BRI R T Fl T K R
FLBREE K, BRI AR /N, — Ml 4.5 Q-m ZiA,
MAE 1 A b LB — o 7.5 Q-m A&
A, 1T ERRE A b A F B A A2 Sk FLER
Ll 52 M R A AN ] )

T2 /(Q » m)

K8 < BT L b v B 5 v R PE R B0 OC &R
iiif2+
Fig.8 Relation curves between resistivity, liquid limit and
plasticity index at new Jinling Library site

801 - 80
= R
70F y =16.56x °™ 5k 4 470
= 0.03 a B

60 : 60
8
g sor 10 =
= b
= 40r 440 #
y = 225.89x % &

30+ R?=0.95 130

o M 190

10 ; ; : 10

35 4.0 45 5.0 55

LR /(Q » m)
9 I Hh RrE by M F B A VR RN MR U O ARl 2
Fig.9 Relation curves between resistivity, liquid limit and

plasticity index at Lianyungang—Yancheng
expressway site



o6k mwi1

S, S AR AR A SR 5 W

* 3133

e wy MR 1 ABIEIREG o B o B
BRI S, W TR 2R (@ L),
AR I AR =16.56, B=-0.72, a=
—225.89, f,=-1.60.

TR PR, K88 24048 4 mT g S AT
B s S SR, —ROkYE, B ErERm b
ST LU A RN R OK R BRI A TR, XAl
FE KRG 1 KR AP A 22 4 O L 2 1
SN, TR XEHIE R LR e k. OfF
BFFTas FPOR N, AR A 9 PR T
B4y Bt U PR B A it 38

5 & &

RCPT HL7lle 45 RAKRW] . AL BH AR ) b A
N — PR Y AR SRR AR, AT LUK A 3t It - 1)
LR 24 iR AR S A SR PR IR AR e e
DL R - A B ) 2 P b AR . DAL,
(R LB AT U LR Rk o B R A2
HSH. ERHFAREAR CPT Sk S AT —
FEMFRIRR . L HIFLERTR L B K AR i r B,
1 HAN A (0 - 2R R B R AR o LR 2
Hon] LUt (A BE ) 27 ke v, S el TR e
TR KR FLBRAS ., MR, BORERIR. &4k
RS WA E . AL S ER R Y
B, SR RCPT Frrill Ji Aoz i BH A mT DL+ T A%
24

L F B AR BER H ATE A SR, RCPT I
ARIEAFAE L AT A RE—BIRAWT I N LR
FAEIRZAR, AAESMASRIE, oA KALER.
AL R M RS AR AR L A5 A 7 S0 v B
OB R B A . B, AU RS A
AR AR E NS B B E R, X
Db g, S BrUKFEA LA T = A K
ErRiSEARE

S &3k (References):

[1] A%, R#IT. WREE AR CPT) IR S KD &+
T FE4Rk, 2004, 26(4): 553 - 556.(LIU Songyu, WU Yankai. On the
strategy and development of CPT in China[J]. Chinese Journal of
Geotechnical Engineering, 2004, 26(4): 553 - 556.(in Chinese))

[2] YOON G L, OH M H, PARK J B. Laboratory study of landfill
leachate effect on resistivity in unsaturated soil using cone
penetrometer[J]. Environmental Geology, 2002, 42(1): 18 - 28.

[3] ARULANANDAN K. Dielectric method for prediction of porosity of
saturated soil[J]. J. Geotech. Engrg. Div., ASCE, 1991, 117(2):

[4]

[5]

[6]

7

(8]

[0

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

319 - 330.

SELIG E T, MANSUKHANI S. Relationship of soil moisture to the
dielectric property[J]. J. Geotech. Engrg. Div., ASCE, 1975, 101(8):
755 - 770.

ERCA N EE 1 og vk iR i gtia B R AR E R 700 A | A =R A
Z][D). Fini: AF§ K%, 2004.(YU Xiaojun. On the theory and
application of electrical resistivity model in soil mechanics[Ph. D.
Thesis][D]. Nanjing: Southeast University, 2004.(in Chinese))
FUKUE M, MINATO T, MATSUMOTO M, et al. Use of a
resistivity cone for detecting contaminated soil layers[J]. Engineering
Geology, 2001, 60(2): 361 - 369.

ARULANANDAN K, MURALEETHARAN K K. Level ground soil
liquefaction analysis using in-situ properties, part 1[J]. J. Geotech.
Engrg. Div., ASCE, 1988, 114(7): 771 - 790.

ARULMOLI K, ARULANANDAN K, SEED H B. New method for
evaluating liquefaction potential[J]. J. Geotech. Engrg. Div., ASCE,
1985, 111(1): 95-114.

ARCHIE G E. The electrical resistivity log as an aid in determining
some reservoir characteristics[J]. Transactions of the American
Institute of Mining, Metallurgical and Petroleum Engineers, 1942,
146(1): 54 - 62.

KALINSKI R, KELLY W. Electrical-resistivity measurements for
evaluating compacted soil liners[J]. J. Geotech. Engrg. Div., ASCE,
1994, 120(2): 451 - 457.

WAXMAN M H, SMITS L J M. Electrical conductivity in oil-bearing
shaly sand[J]. Society of Petroleum Engineers Journal, 1968, 8(2):
107 - 122.

FRIEDMAN S P. Soil properties influencing apparent electrical
conductivity: a review[J]. Computers and Electronics in Agriculture,
2005, 46(1): 45-70.

LUNNE T, ROBERTSON P K, POWELL JJ M. Cone penetration
testing in geotechnical practice[M]. London: Blackie Academic and
Professional and Chapman and Hall, 1997.

CAMPANELLA R G, WEEMEES I. Development and use of an
electrical resistivity cone for groundwater contamination studies[J].
Canadian Geotechnical Journal, 1990, 27(5): 557 - 567.
CAMPANELLA R G, DAVIES M P, BOYD T J, et al
Geoenvironmental subsurface site characterization using in-situ soil
testing methods[C]// The First International Congress on Environmental
Geotechniques. Edmonton: Alberta, 1994: 21 - 26.

FUKUE M, TAYA N, MATSUMOTO M, et al. Development and
application of cone for measuring the resistivity of soil[J]. Journal of
Geotechnical Engineering, 1998, 596(3/4): 283 - 293.
ROBERTSON P K, CAMPANELLA R G. Interpretation of cone
penetration tests. part 1: sand[J]. Canadian Geotechnical Journal,
1983, 20(6): 718 - 733.

Earth Technology Corporation. Report on conductivity CPT[R]. Long
Beach, Canada: Earth Technology Corporation, 1987.
ABU-HASSANEIN Z, BENSON C, BLOTZ L. Electrical resistivity
of compacted clays[J]. J. Geotech. Engrg. Div., ASCE, 1996, 122(5):
397 - 406.

MITCHELL J K. Fundamentals of soil behavior[M]. 2nd ed. New
York: John Wiley and Sons, 1993.



