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Comparative Study on Influencing Factors of Concrete Resistivity
and Testing Methods
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Abstract: To solve the problems of damage and the long cycle of traditional concrete performance
evaluation methods, this paper focuses on the key electrical characteristics of concrete resistivity and
systematically studies its test methods and influencing factors. The superiority of the Wenner probe
method was verified by comparing the test accuracy and applicability of the two-point uniaxial method,
the Wenner probe method (four-point method) , and the outer electrode method. The 1.9(33) orthogonal
test was used to explore the influence of water-binder ratio, curing age, and aggregate gradation on
resistivity , and a multiple linear regression prediction model was established. The results indicate that the
coefficient of variation of the Wenner probe method is only 3. 5%, and the test accuracy is the highest,
which can take into account both laboratory and on-site non-destructive testing. The order of significance
of the factors affecting the resistivity of concrete is water-binder ratio > curing age > aggregate gradation.
For every 0.1 increase in water-binder ratio, the resistivity decreases by 16% ~18%, and the resistivity
decreases by 22. 0% when the curing age is extended from 7 days to 90 days. The established regression
model has a high degree of fitting, and the relative error of prediction is less than 4%.
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Fig.1 Two-point test method
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Table 1 Comparison of resistivity test results

from three testing methods
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Table 2 Orthogonal test factors and levels
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Table 3 Orthogonal test resistivity test results
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Table 5 Regression model validation results

LA/ BiE,

P g

RS e 00 a0 BT
ohm * mm)  ohm * mm)

0.45 45 LT 1.85 1.78 3.8

0.50 30 HHEEMmZ 1.76 1.70 3.4

0.55 60 AEEMmZE 1.34 1.36 1.5

3 4iE

REE RS A ERROULAEH R 7% P e % D)
AR, e A B AR A S A T F R BB B R O IR =
B ARG TR AN PPAG T AT A TR A
SCi i B GE R 5T 5 B o B, B T IR BE+



2026 No.7

LESVAC PEIEY SN TS

] PR 28 B v %) e 5 157

F BEL 8 IR 7 R I A T Tl B G mi PR AR
FELRAT,

1) 3 A 3 3 A BEL R My s v IR AN AR BT VA Y
DG B e (AR5 BR800 3. 5% ) , H LA ARt i
PG SO0 #1592 50 28 K 3 D04t 5 P A
BRI RS B AGE T 9250 = A v i 1
I 5 A0 R AR VI 0K 2 AR (8 53 R 80 9. 2% ) L R
T T AL PEA

2) ZK e S5 e TR 35 - o PR i e G =
WEE K B LE AR 0.4 18 K% 0.6, H BH A M\ 2. 38 x
10%hm « mm [% & 1.59 x 10°0hm - mm, P& g 1k
33. 2% , K HE V-S4 AR K 0. 1, H BH A FRAR 16% ~
18% o 3% —HUAEIR T 7K e 3G R BUR & - N AL
BT, FLB I 4% % 3 PR 1S 0 O B T aE RS 4R it
T I R, TR T HL B

3) HRHR R TR B A R B 3 14 5 e e /S (22
0. 14) AR ZHE A5 45 T HLBH AR 22 S 8/, Horbran
BRI 22 1) TR BE - HL LR BRI (1. 81 % 10%0hm -
mm ) ,;@?d;?&@a( 1.95%10%0hm - mm ) 58 H kHm £
(1.93%10°hm - mm) (1) HL BH AR ME 57 | 3 -5 405 k)
R RCR BN FLB i v S A DA G

4) He T IE A g B s A N7 1 22 Ju 2k [l H AR
RHAB TS, BAE R R =0.92,F 8
5 48.7(P<0.01) , Giit2#m i3, HE 3 4r
BCA Fe gk, T AR XS 1R 22 B/ T 4% , AT HER AL 5
AR BELG FRAr i 30 S B R B 4H & R TR BE 1Y
R B ARAE, O TR S BRAR (1SRG T T 1,

AR R G4 T HORHEC & 5 35 i 1 X
TRBE 1 B3R 1Y i 152 i AL Pl BH 3R T S ke
TREE TN TRALBR S M 1 i vE 5 % T TR XS 2
., e b B Y R B R0 RS S SR L
WS R i B TR A R RS IS
P R R A ) S A A R A RN 2 R
AR ERIN A A B 1, DRI, SE AR SCRE LR A
BeA o ASRAS A e 1) HLBEL R, A B 8y S THIR BE -
WHLBRE S 1y —Fh ) 4 T Be . 7E TRESEh, Akt
FL BEL R R bRl | 3 e 403 PP A0 TR 95 389 ik 5 % o
FERRE B bR T IC A PR ARROR X e sl &
A o P I O A X T AR AR R Y
TR A v B AR A B i A M
TE (WA TV RSN E ) , 755 S
A
SE
[ 1] AZEEM A, AKHTAR J N, AHMAD KHAN R. Mechanical and

[2]

[3]

[4]

[5]

[6]

[7]

[8]

[9]

[10]

[11]

durability enhancement in zeolite-based concrete reinforced with
Alkali-treated Abaca fibre[ J]. Journal of building engineering,
2026,119:115215.

I, 5y ik 2 A, 45, o gk S I A% TR B s A PR A
IR B3 4 0 7 I F ST HE e [T ] A1k 4R, 2026, 40
(1):70-83.

ZHANG D C,YI Z L, LI H J, et al. Research progress on
durability evaluation indicators and on-site testing methods for in-
service concrete in high-speed railways [ J ]. Materials reports,
2026,40(1) ;70-83.

P 27 . JeRE 5 TR SOk Gy 0 vl 1 9 9B R R A W B AR 43 T
[J]. L ,2025(6) : 144-146.

TAO J N. Analysis of concrete strength testing technology in
construction quality inspection [ J ]. Shanghai building materials,
2025(6) :144-146.

kA BRI EE A SO, A5 TR BE A B s Ao D 5
WRFELI]. M THAR (H9E30) ,2025,54(12) :52-56.

ZHANG S X,CHEN L Y,CUI W B, et al. Defect detection and
reinforcement of a concrete floor [ J ]. Construction technology,
2025,54(12) :52-56.

TR R 2K 7 8 T YR AR e 3R T V8 U e BEL 23 L A 0 5 vk
[J]. BIRIT /R FIRHE ,2025,53(7) :35-37.

XU L. Imaging detection method for seepage resistivity of concrete
surface on back of earth-rock dam in reservoir[ J ]. Heilongjiang
hydraulic science and technology,2025,53(7) :35-37.

BRWY, 250, A3k, AR IR N IR IR Bl T
HARRT]. AR PB4 (HARIERR) ,2024,52(4)
136-142.

LUO D M, LI F, NIU D T. Calculation of chloride diffusion
coefficient of internal curing concrete based on electrical
resistivity [ J ]. Journal of Huazhong University of Science and
Technology ( nature science edition) ,2024,52(4) :136-142.
TRAERE AT 24N, B8 Sl s T R TR 5 i B 3 e A
HEFFELT] . AR A KK L, 2024 (11) :204-209.

WEN W K,FU X F,LUO T. Study on the change law of resistivity
of frozen concrete under uniaxial compression [ J]. China rural
water and hydropower,2024( 11) :204-209.

LUO M,ZHAO W B,JI A, et al. Enhancing concrete conductivity
with recycled carbon fibers:a study on material and environmental
variables [ J ].
494 .143350.
TR AR, SO, A DI SRR B Y L B R A A
[J]. bPRHTR ,2022,36(1) 1 74-79.

ZHANG L,NIU D T,WEN B, et al. Resistivity model of modified
coral aggregate concrete [ J |. Materials reports, 2022, 36 (1) ;
74-79.

SRDUAE W2 B A5 TR A T A [ R B L B
SRR ). T RIER 2017, 11(9) 12329,

CAI H S,TENG Y,JIA L,et al. Electrical resistivity variation law

Construction and building materials, 2025,

of well cementing concrete of DC deep well grounding electrode
[J]. Southern power system technology,2017,11(9) :23-29.
AT RS, 400 K, 45, B JTIR 358 1 ity e BEL 3 A 2 A 3l
WUESWEFE[ )], iREEL,2015(4) :32-36.

FU C Q,CHEN J,JIN X Y, et al. Electrical resistivity property
and microstructure development of young concrete[ J]. Concrete,

2015(4) :32-36.



