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Resistivity characteristics and correlation analysis among parameters of unsaturated purple soil
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(1.College of Civil Engineering, Chongqing Three Gorges University, Chongging Engineering Research Center of Disaster Prevention &
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and Hydroelectric Power, Wuhan University, Wuhan 430072, China)

Abstract: Resistivity is a basic parameter that can reflect the electrical conductivity of soil, such as the microstructure of the soil, water
content, and heavy metal pollution. There are many factors affecting the determination of soil resistivity, such as current frequency, dry den-
sity, water content, and metal ion content. In order to determine the law of influence and sensibility of various factors on resistivity, a resis-
tivity test was conducted based on the unsaturated purple soil widely distributed in the Three Gorges Reservoir area using the two—elec-
trode method. In addition, the correlation between the resistivity and influencing parameters was further analyzed by SPSS. The results
showed that the resistivity of purple soil decreased with the increase in the current frequency, dry density, and water and zinc content, and
the speed gradually slowed, and finally tended to stable. The resistivity of purple soil and its influencing factors were in accordance with
normal distribution, while the significance value was greater than 0.05. The negative correlations between the resistivity and current fre-
quency and zinc content were significant or exiremely significant. In addition, the correlations between the resistivity and dry density and
water content were extremely significant. The present study reflected the influence of various factors on the resistivity in order to improve
the accuracy of resistivity measurements.

Keywords : purple soil; resistivity; correlation analysis

Wi B H:2019-07-25  FABHI:2019-10-24

YEE B : FIE(1991—) , 93 -1, 56U, A - (A BH AR A SE T4 . E—mail : wangzhengcheng194@163.com

BIEEH : B  E-mail :maohaitao1234@163.com; 2 J & E-mail : chenglongfei@126.com

BEEWA MK ARPHEIL G H (41602367) s TR TR Z AL 6 5 BT HHE 00 H (este2018]eyjA | este2019jeyj-msxm1330) ; PR T Ze 244
ARAFFEHH (KJ1601017, KJQN201901209, KJQN201901209 )

Project supported : The National Natural Science Foundation of China (41602367) ; Chongqing Science & Technology Commission Basic and Frontier Re-
search Projects (cstc2018jeyjA , estc2019jcyj—msxm1330) ; Scientific and Technological Research Program of Chongging Municipal Education

Commission(KJ1601017,KJQN201901209, KJQN201901209)



EIE AR % RV 6 9 o B SR TS B R 447 153

B )T A T e R X, L B AR SR R AE
TR IEASH, BETE— e TR b S
PN/ B R S N S S 1 L v N O UL LN
Py BR T3 2R BT P - WA DA K A A YRR A5 ) i
T, B S S IIE S S W A E Y, TR,
S0 A H BE A8 TR 3R R HE 4% TR 3R 22 ) A DG
IR [ A R R 1 SO SS # TE
B BRI A RTS GAE T R T ORI
FETAER,

Yoon S¢ I 5¢ 36 B 4 A9 L BH R 5 RS 0% 1)
AHOC, I Eh B BRL i EOKR IR R R A
JELCE R PUSY IR AL RS . EIE ST R
HH AL L AR R %o v B AR A AE — i S0, (R AN L L B
5 SR AR (B A7 AE B 2 AR RO R o X AR
WA R N & S TP AR S R B RS &
IR B G RN R AL R AR S PR A G
A H A E T T A IR L IR AR M ) Bk
R ALBRAK HL R 2R TR S0 L B AR B s, IR ST T
HL B AR A BB ] B el S5O ok % e A
T ARG AE LR R FRBOCR . BT
SEAS H b M A r B AR 52 B 852 0 RO E /MK
TOFEE KR I3 . Long S8 WA A 4 4 Ha BH %
S ALBR IR A SR R e e o B . R SCAE RS
W[4k L Fi BH AR B [ 46 50048 A AR 3P 08 10T B
BTG KRR I IR 5 K IR U S AR
JKE LR HL B A o B SE I A TS g L R
ISR R 2R F2 U S 5 K AL 5 AR A
FLBR#, Friedman"*$2 H A A () H B %252 21 -4k L+
SURE FI P8 56 R 3R RS0 o IR NG S BIE 5 2 B IR
PR 22 R A AR AL B 235 4 ) 3 A %o H B 8 A7 AE — o 5
Wi o 2 ZEAE B XS VLR AR R 1 AT T IS
FLBRE & Eh i RHRL S i A P S SO H B R Y F2 45
&

g5 FRTR S E AN EEE LA+ K+ R 2
R N 1 o Z NN e S S 1 R S < 92897R )
XF 4, HLBH AR A S R 2R A% 5 RS R A ey [
R RIE L ORRAE R R S IR R ER L
FoA TR M SE i F2 B o (B W A7 A — S [ LA 15 Tk
—BESE, FEAHE - (1) AR A58 €+ Y H B ARy
P (2) 2840 - F B AR H2 i DR 3R 8] B AH DG, 2552
I ESENUEAT LY i

PR, S PR B A0 T B S KR B i
Xof 5 8, 1 P, BH 46 14 52 0 5P R X v BEL 38 1) SR, A

SCUL = DXCAR A A 2R (0 L O IFTE S G, 45 3 N
A b T, IR AR By — R AR i T i F B AR, LR
T e A AR R 5 (0 b B A S AL AR T
JE KRR B RSP A LA IR — 2 L LR
LR P R A A G 2R

1 #MB5EFE

1.1 THRESHRRE

R B RE R 5 R T R i 3k (A
U)o BARECE 5 SR AN SR (R i B, T O 56
o U WIS R 2R, R R B % A
BB R 52 AR AR R AR R 43 RIURLATY B R AE 3 B
b IRRRTE 2. Ve Y IR DA SRR
W4 R A TGN R AR K B IE R, E AN s, £
o E AR e s 8, FEAR B ¥, H BB O IT A
TR 8 B LEaREA, RAEKY
MRS . RS S , BRI AR KT 4.75 mm
B - ACHLIBORE , /N T2k A B 25 €2, - S0k Ry A SC G A
FEXT G . BL1200 g 558 + I R Ji o 5, ik fLAE
4.75.2.36.1.18.0.63.0.315.0.16 mm 1 , #7 43 - 43 5
40.461.34,318.23,202.89,85.23,110.58 g, £ {4, +
) UKL 2% IC i Ze 14 2 B s

Bl RREet
Figure 1 Undisturbed purple soil

= 100

<2

KR _80F

=y

X

= = £60-

HZ T

¥ Fa0r

&g

W%

BE 207

n-‘ O-l 1 1 1 1 1

475 2.36 1.18 0.63 0.315 0.16

A RKiAE d; Soil particle size/mm
2 356 A Ao Rk 2R B 2

Figure 2 The grading curve of test soil



154

URIEISCX ity 53965 1 5

i By SY'S i 8 ¥ 9 BIR ) 2 S0 52 4= A 1 Yk 98
FR o e SO 5 KR A I S T 9 < PR B A 1
h24.6 ¢, 20 g i 3 Ji 1) FF TVEURE A BB BN,
P (G FRERR & 551 L A 105 “CHYfE
TR 6 h, Har &5 7 B & B T TR NG
130 min, FRITHL N 38.96 g5 FHRAT AR & 56+, I
105 CHOTEIRMEA AT 5 h, Sl 7, 5 T T8
N2 H 30 min, FRJ5T A5 98  38.96 ¢, ik B C 3646 JiT
i, BARTE KR

20 - (38.96 - 20

w= 3é96_20 %q00%=55%o

b T 15 43 e 48 - AR JIURE 5 KR AR 5.5%
T RETHRANE, PRI, A F R BR300 - AR5 B
HREFOIA — s KRS KR ) N R — T2
NLbk, B H A 43.55 g, A ER JT 28 FH A 100 em®
(V) 70 11 ) T e SRRE L 5 FH Y 4 16 R F) Bl s
KT HARN LA RIS PR, LEh ], 2+
(v B 2 A | SO L 1T e o 1| B - B 235 52 A B
BEFRHF RN 175.8 g, BORI AT AR 14 (m) I 2
EIKE N 18.6% . TR

p _om
P14 0.01w V(1+0.01w)
175.8 - 43.55 )

100 % (1+0.01x 18.6%)"1-32 g em”

FH HC B2 A AR X 2 L B (S A0
100 mL)HE T, 238 ABET 415 g(ma) , 2K FHE 25 3l <k
HERE L as <o TEAGK 2 BRI — 24k, 23
FEE I, B HLRCAE b i b 2B, A s ) R 80 h, TR
ANEAF S AN o BR Al K R B B T i
L, R PN BRI S e O R R A T I L ZE T
HZE (24K B ZETNE hits Bk 43
BTG B K BB G ) RIS A KL BE 5 H 40
AT , B 22l AR S/ K R B i (o, ) R
Z AR KR, AN A A5 X N LB T 4K Bk
FPER I L (Gur) o FRXTEERE

my
G = i =Gu=2.464.

My + Mg — My,

SR A A 58 pH A0 72 pH R A B H 57 Z-
5000, K FH NaOH 45 filt i | Jit W i Jp 606 B2 ik I 45
THERZn TN 78 mg kgt A Y FEAPR WL
%1,

1.2 R FHE
1.2.1 B E
AR AE A R L B TS BTz

®1 ZBLIHERMER

Table 1 Basic properties of original purple soil

HHp. - A Zn il
R Ifmﬁﬁ/ HMEIEG. )
Water content/% v ‘4} Relative density P ‘ 7,‘
g-cm mg-kg
5.5 1.32 2.646 6.2 78
Y 2T F A

AN—
~

-

M5 = T4k
B3 et mmEERMiEER
Figure 3 Test device diagram of alternating current

resistivity of purple soil

B BRAE TR B NG B 5 S A o, TR AR SR TR 1
T g2 o A F BRI, I e i an 1 3 T /s

EUE- SEWSE 5 AR % I e o i i N SR
WA 45 1 B — B R/ N T AR R R S e B,
FE il 28 €0 - FIAL 3% H0LR ; 40 204 HL A% D=56.6 mm, K
FE L=113.2 mm ; 7 ik G (7 BE T2 B0 075 VR0 308 256, i FEL I
[ AR d=50 mm ; il 2 FL&H: A LCR £ B it 4%
- BB R, AR A L B p -

p=R% (1)
Krfp BEEA AT R, Q- m; A A AR IH
BLm®s LW Z [ A, mo
1.2.2 MpHEl 2

i e 48 0 PR S e KR I By R o 2
FCAKEAE M 105 CHET 24 h, B4t T 4k F /5 19 4 @
TR E . REE RGP IR A AR R,
A IR KK SR R A SR K BRI 4
4756.94 t J% 105.63 1™, BT X IHJH LA & BOFK ™
FREE S, FLFRE A 2w FVEA G, R I 1% IX 35k
ARG Z G Y . ARSCLVERG Y B, B AR A
AR Ol e o 7 NS iR S0P PP W e u I ks 2l
AR T A, LIRSS R 4 L R A AR
TR

LT 0 R 0=32.7% , BB 5 R KL
WM 8.5% 11.5% 14.5% 17.5% .20.5% . 159+ HEHY



EE L 4 R AT €5 0 B SRASE K S RGP 155

il 85 AKHE - SR BT R R ER, U B 8 AR i 40
o 11.,23.46.92,183.366.732,1464 mg-kg ™', H H
RBEE Ty N e —E LA H, 2R 4= Hoin A SR
PR BEI W 25 R I 5 J5 e A B4, B 1k =S
SR RS . BEE SRR 4 G fR AR R
(284.67 cm’)— 7 , 18 12 He 528028 AR T %5 B, 41 4 43
B%E AT 1 330.22,352.99.,375.76,398.54 . 421.31 ¢,
XoF B T B4R B h 1.16,1.24 .1.32.1.40,1.48 g+
cm™,

1.2.3 g0 B

(D) LR f, IS K 14.5% T % %
132 g-em™ FES i 11.44~1 464.32 mg - kg [ 45 (5
+ RGN ] L A% R A BHATLE R

() AR KT B BHHE . PR i 91.52
mg-kg ' T2 1.16~1.48 g-em ™ 19240 1, ik 28 5 /K
2R AR BEBLE

(3) AR T2 B2 T B BHHUAE . e HUEE S i 91.52
mg kg K F 8.5%~20.5% ML (ot i TR,
AR BEBT A -

(4) ARFEES BN BEPUE . T % 5 1.32
grem” K H 8.5%~20.5% M4 (0t , i AR B
A5 BEBT A -

(5)IEB T2 1.16~1.48 g+ cm™ , %7K K 14.5%
BEE a1, U O i, DA BB (B

(6) B BB RICA (D) HHES &6 a8
THLBH % p

2 HR5IHR

2.1 ERSAERISZ E BEE AR

e B A Uit v IR AR, P A 808k fo L AR 243000,
S IG 5e , FEAR R b/ M gn i 2s, H
H, YA 25 X6 H, BEL23R A A P BRI 2 ), A IS
TR 1 AT HRE O 18, PR Ik FEL G 03 X FL B 6 1) 52
M) B AT o 1l v 5 KR AN 85 B DR R E 2
IR 14.5% F11.32 g+ om0 15 3 B0 I 45 A [H] HA 37
TR A2 i HL BH R A AR Ak it Ze & 4 B

I 4 AT A5, #5 i 422 AL LA S AL, A2 I L BH 6
Wi FEL 0401 6 1 8 R T /N, 00 0 AR AR B e P, B I
BT TRRE o 7K H BEAT Bl o 305 A 38 1 i ke /)
SISt NN S e R B T o N
- AR 1R F BH 200 SR Bt FRL AR A G i g o DARE
TN 11.44 mg - kg B R R ], 28 I H BH 2 B
66.28 (- m ZE /N ZE 53.26 Q-m, AL 19.64% ; 7E1K

B (f=0.1~10 kHz) , HL 3045 R FEAIG 18.11%, Hh 2k 11
SERRER R 121 FE R M E (f=10~30 kHz) , HL AR
FEAIK 1.88% , MTZR T2 RE 26 Ry —0.51 ; il S AE AR A Bt
HSFE A RRR B & A B . e mT L FE BH R AEAIG
WL 7 3] () A8 T AR5 M B, T e A1 B 2 8 P9 55 T
AEXTEE /N

R BRI 1R 22 , 4 Ry 55 00 - S ik i BEL AR g o
KSR R HAB IR R (Bk R THE B )X
T FEL BEL 238 110 52 M LA S, 07 7 7 A0 3 B g BRUHE — A %
{EL, LAJ/ N B ST 0 FL B 3R A5 . F T 4 T 0, Y
HI AT R 10 kHz 6], & Ho BH R A RS E |, PR A
SCHEIR 10 kHz AF Ay 556 4 i BH A i SEA A %
2.2 EKEXZFHEBRERNZIE

6 RE HL YA 10 kHz VBE Y & 91.52 mg - kg,
PN 28 B R0 35 7K A L BHL R AR Ah iy 28 ]
50N

BEPT I Zine content/mg kg™

0r OF 1144 K 183.04
65 -0-22.88 > 366.08
4576 k73216

[=)]
(=]

-+ 91.52 -0 1464.32

E
<
z
Jﬂﬂr% 55
o S
g‘g 50
¥ E K —
QKEB {55 P
2 40 R
E 35+ :31% —=
g %\ K = *
= 30, . & : e : @
0 5 10 15 20 25 30

LA % Current frequency/kHz
B4 RAXRBARMENTLHE

Figure 4 Change curves of alternating current resistivity with

current frequency

= 250]
& 225 T-# ¥ Dry density/g-cm™
Z 200} o 1.16
2 q75h -0~ 1.24

¥z A 1.32

= & 150f - 1.40

B E 125] > 1.48

2 2100
2 75t
£ sor
k5
= 25

008 010 0.12 0.14 0.16 0.18 020 0.22
7K Water content/%
5 FRMAXRMEKENTH L
Figure 5 Change curves of alternating current resistivity with

water content



156

URIEISCX ity 53965 1 5

F &S TS, 45 il 2R AR AL A 2B, A2 3 H B R
Wi 1% 7K 6 1 38 2R/ L) e AR AV A e, i
JaETRE . DTS ERN1.16 g-em I IIZ R
B, 24 P K 8.5% 3 K 2 20.5% I}, A8 3t HL BH R iy
2347 Q-mIK/NE 36.24 Q-m, 1L 84.56% ; %t 4k 7T
IERVEE 4 BeEZR, H EHL M RRPRZR /N 255K
R 8.5% MK % 20.5%, T4 0 1.24.1.32.,1.40,
1.48 g« em™ B 1Y 22 i HL B 28 3 1) B IR 84.35%
80.30% . 81.54% .75.76%. i B I i B4 1 Jsi [R 7
FL BRI, HARFLBR A K o R AR
L st NS RO SN o (AN E RS R 1) L NN (TR
TR SREE ST SO AR S KR B R
VN6 7/ N 2 T N = G W N G NS WA E S

FE A Y HL BH 25 B F 904005 0 15 7K R ) A AL A
W2 40 B T B X S 3 R BEL R (R AR TR R AE
23 FEEMZREEENZMG

3 AT 48 X A8 Ui H BHL 6 11 5 I BN R A AR
10 kHz BF 9 5 91.52 mg - kg™, MIAS AN [/ & 7K AT
BT MRS i HUBH A, b i A an i 6 BT o

H &1 6 AT A5, 45 i 2 i AR fb RS ARL, 52 3t L B
R 5% B 3 RS R AT, B S 2 R TR E -
MTREEH 1.16 g-em™ B R E 1.48 g-em i, F KR
H 8.5% . 11.5% . 14.5% . 17.5% . 20.5% I} (1) B, BH. % 43
AR 65.019% . 54.6% . 38.9% .37.92% . 44.41%, 7] I,
77K 3 8.5% X 0L ) ih 2 B AR o 3 o LR IR T
(1) 60 - 0 T2 BE R, - PRSI [ 14 2 Ml 5%
FLBR ] A S ) “ K A 55 T G S < K, 1+
SHL, A L B AR A ; f 2, T N, 28 T
BHR i o (2) 76 2.2 384 B2 M A Y i 15 /K %t
I AT ) 52 3t HL BEL3R R S o L s 3 K = AR R ]

g 2601

< 240r e

S 220F & 7K Water content/%

I

2 200 1-8.5
Mzmm -0-115
£l T
2= l40f :
= 2 120F —¥-20.5
2 % 100F

£ 8or

T 60

g 4o

= 20t

1.15 1.20 1.25 1.30 1.35 1.40 1.45 1.50
T Dry density/g-cm™
6 ERMTZENTLMLZE
Figure 6 Change curves of alternating current resistivity with

dry density

A2 fi R B, AR A /) I 58 b 3 55 S e 2 DRI 255 7K
R (14.5% . 17.5% .20.5% ) 7 1 58 it L BEL 2% il 28 75 fb
2,
24 FEEMEETHEEENIM

R T RN ] B KRR A 1 X A8 Ui H PR Y
SN, O IRATR 10 kHz T8 % 1.32 g+ em™, 28 HL
PR AL e W 7 o o 17 T A, 45 i 264
AR, 52 3t H BH 23 Bl 25 4 7 2 A 185 I e 24 T e
K, BEJE Bk THE . LA KRN 8.5% i<kl
), 5% 5 B 11.44 mg- kg K 1 464.32 mg- kg
B, 83 L B2 164.16 Q- m /N 2 90.04 Q-m), %
1% 45.15%; & K2 K 11.5% . 14.5% . 17.5% . 20.5% I
14y FL BEL 2 0 1) P A 48.21% . 44.76% .59.22% .53.86% .,
HIFEFAET BT EN A K R TEE A,
PRI R o Al S 8 o (AT ) N ¢ R 2 = S 39
(0~200 mg-kg ™) B, 52 I H BH B8 AR I 35

2053 B A2 Tk FaL B 36 Bl T %% B R % T AR
AR, B AR R 10 kHz &5 7K 3 14.5% , 32 37 H. B
RIARIE I & 8 T o 4B IRl 8 AT, 4% T 261
A A AR S ARL, 2 VA H B 5 Bl 5 A 5 Sk %) 3 i e
K. MT%EN1.16 g-em™, FE5 H 1 11.44 mg- kg
B R 2 1 464.32 mg- kg B, 2 L BH R 84 Q- m Ui
JNZE40.95 O -m, FEAK 51.25%; T B FF S 1.24.1.32,
1.40. 1.48 g - em™ B 1Y HL BH 28 73 53] B IR 44.04% .
44.76% .45.56% .43.91% . R AT, T8 A,
80, JOUR [ 4 Ml R B, R b AR SO ] S
WAL, BT Yoy 5y s F AR RIURE [B] A 7K A4, 3 R v
RS N vab e EN BB A7

25 B RTIR 5868 4 1 52 It R B SR Bl FL AR 1
IR T B B O S I R/ o

—

oo}

(=]
1

K3 Water content/%

1401 8.5 - 14.5

-O-11.5 > 17.5
¥ 20.5
100+
80
601
401 A A
20+ g* ~
. i ; — K ; : X
0 200 400 600 800 1000 1200 1400 1600
BELT R Zine content/mg kg™
7 BEERREKRMESENTH ML

Figure 7 Change curves of alternating current resistivity with

—_
(=)
(=]
T

—_

[y}

(=}
T

S LB

Alternating current resistivity/{)-m

current frequency and zinc content



EE L 4 R AT €5 0 B SRASE K S RGP 157

2.5 HEMESH

JEF SPSS K B0 HL IR AT R K TR BEY
ST LR A IS, B YEES AR
2, HZHH B EVE(Y sig=0.103~0.2, 7>0.05, i /&
TERI A, v R A Pearson JT B AH A4 4347 o

{5 Bly SPSS 43+ B FiL YL A1 23 11 A2 i L BEL 238 [1] 14 4 G
P, H i E PR KOE PR S RBRIIA £ 3. R
51 2% 1 AE A HA BEL 2R (] 1) $2 35 Pk 7K P P=0.042~0.049,
¥1<0.05, Uk BT S BUSARAE OC i — 22 40 Hr S 5al i)
AHME 2250, R=—0.776~-0.820 , ¢ W B J A5 R A A2
Ha, BHL 38 22 (7] i 2 Bl i & AR OG

7K AR FNAE it FL BEL 23 (] A DGR BT 4 R an 2 4
FI7R o Er 7K 6 HAE 3t v BHL 2% () 11 S 2 1 7K 7 A 56
Pk 2 %053 54 0.013~0.048 . -0.877~-0.950, P<0.005
IRl > 0.8, 1] WS BUSARKI L, HAR 53 A& .

T %8 3 RN 52 I R B S5 1] [ AH P 2 BT 25 R an %
578 o %% B RN AZ I H BH 8 1] (19 S 35 PR K F P=

(=3
™

THFE Dry density/g-cm”

-0 1.16
-O-1.24
- 1.32
-V~ 1.40
- 1.48

DN WWEAROLNWUMO O I X
SULNOUNOWUNO OO W
T T T T T T T T T T
of

AC L L B %
Alternating current resistivity/Q) - m

0 200 400 600 800 1000 1200 1400 1600
B i Zine content/mg kg™
E8 EEXETZEEMELIENT UL
Figure 8 Change curves of alternating current resistivity with

dry density and zinc content
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Table 2 Significance values of parameters

2R FL A A Tk
Parameter Current frequency Water content

IET: Fear i e

Dry density Zinc content Resistivity

B EVEE sig 0.196 0.2

0.2 0.103 0.2

F3 BimMEBMZTRABRNBRMEST

Table 3 Correlation analysis between current frequency and alternating current resistivity

B HE Zine content/mg kg™

11.44 22.88 45.76 91.52 183.04 366.08 732.16 1464.32
BEPEKF- Level of significance 0.049 0.046 0.047 0.042 0.048 0.047 0.046 0.046
A B2 EU Correlation coefficient -0.776g =0.799¢ -0.798d -0.789f —-0.796e -0.798d -0.801b -0.820a

VI ARE AN [ 5 i 28 €0 L AH DG R B X IS MR HET N a~ge T 1AL

Note: The order is a to g, according to the absolute value of correlation coefficient of purple soil with different zinc content. The same below.
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Table 4 Correlation analysis between water content and alternating current resistivity
T% % Dry density/g+cm™
1.16 1.24 1.32 1.4 1.48
BEVEIKF- P Level of significance 0.040 0.048 0.028 0.035 0.013
FHSNE R LR Correlation coefficient -0.895d -0.877e -0.917b -0.905¢ -0.950a
x5 TEEMITREBEZNBXMES T
Table 5 Correlation analysis between dry density and alternating current resistivity
7K Water content/%
8.5 11.5 14.5 17.5 20.5
BEVEIKF- P Level of significance 0.002 0.002 0.006 0.007 0.001
FHSENE R LR Correlation coefficient -0.988a -0.985b -0.970c -0.967d -0.933e
Fo FEEMTMAAZRMMEXMEST(p=1.32g-cm™)
Table 6 Correlation analysis between zinc content and alternating current resistivity (p=1.32 g+cm™)
7K 2 Water content/%
8.5 11.5 14.5 17.5 20.5
B E K P Level of significance 0.003 0.022 0.009 0.044 0.022
AHFNE ZEUR Correlation coefficient -0.889a -0.782¢ -0.843b -0.721d -0.780e
RT HAEMTREBEROBXES (0=145%)
Table 7 Correlation analysis between zinc content and alternating current resistivity (w=14.5%)
T Dry density/g+cm™
1.16 1.24 1.32 1.4 1.48
T Z I P Level of significance 0.030 0.042 0.009 0.011 0.021
FH A R r Correlation coefficient -0.755d -0.725e -0.843a -0.827b -0.783¢
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