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Abstract: In the alternating current (AC) observation of the geoelectrical resistivity, the observa-
tion accuracy is affected by the inductive coupling effect. Theoretical studies have shown that the
inductive coupling effect is related to the electrical frequency, the distance between the current
circuit and the potential circuit, and the parallel length of the two circuits. To verify the consis-
tency between the theoretical and experimental observation results, we rearranged the wiring
paths of the electrodes and conducted an AC geoelectrical resistivity observation experiment at the
Gaoyou seismic station in Jiangsu Province. The results show that when the parallel lengths of

the circuits and the electrical frequency decrease, the inductive coupling effect is reduced. Also,
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when the distance between the circuits increases, the inductive coupling effect is reduced. These

results support our theoretical analysis. In addition, the effects of parallel length and distance be-

tween circuits on the inductive coupling effect can be ignored when the electrical frequency is be-

low 0.5 Hz. When the electrical frequency increases to 1 Hz, it is necessary to avoid the inductive

coupling effect by decreasing the parallel length or increasing the distance between circuits.

Keywords: geoelectrical resistivity; AC observation system; inductive coupling; seismic station
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Fig.1 Equivalent circuit model of geoelectrical resistivity

AC observation affected by inductive coupling
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Fig.2 Schematic diagram of wiring ways of symmetric
four-electrode resistivity observation system

(overhead line circuit)

i 2 fros, UL 2= Py 2 W00 37 b 2% 2%
NP, MR 1 iRk 2 MR 1 R 2 B
AASEAT » ELAM B 28 5 00 2 ] o DA AR 25, 2R
AN R PRI £ e 2 1R A ) R, IR IR e T
R AL FEL 28 114 v 8] TS 2 AR i el SR N S R S AR AL F
2 b A A F R IR R /N AR A L AR S L BRI T LAIA R
TEM LR 1 F 2 B P~ P, Boy= 2k i 8O0 B 8l 3ok
AINHAE DT A R L M BRI 2 P, B P, (I
W1 I A M T AN BRI R 2R 2 S A
251 R 2 AT B, TRVRE R, T SRR 25 R AR I
2k 2 1Al B 1R HE S 4 At e 2R 2 76 PR I B 2k b 2k
8 SRR B Bl 3R /N A AR R A I ] B, O )
JEA R A (S % 1, R G SR A ) s MR L E A
2 [A] A A7 A BN L Bl 3, FL O 1] 5 0 6 A N FHL A
ACZ 8] 1 0 H 3h 35 ) o B e — A B RS .
DL AR FT A 2 s B4 4t e L 23R 3 37 S0 0 3 7 v
FL MR B RN B, T LS T8 Py~ Py Z ] AR it
HL 2k 5 AR 5 208 AH B A T IS 1) P B S S

2 XWARBITESERSN

SEHG B M PR VT A R L 5 65 il b H PR
AW X AE A B v, 6 g A ) AR P e A G AR ) = A
W, SR FE 27 1 000 m, & 4% #5324 % 300 m.,
Shy b YA 2K A A [ RN AR B R AR LT 3, Hrf A LB
AR EL L, M OUN Ry 0  E A  HEAS TR] A S 2 Dy S
o XL A5 28, R 2k S WL E ) 2 % . b Ab % X A
A — BB 0 M B A BRI B b i e L
W WA VEAE O JE, JE, .S .S, 7B AL H AL B
IR R AN AL B 25 — 25, S50 P A Al A

B,

. it
— it
— bk

----- I
hma

A 3

Fig.3 Wiring ways of geoelectrical resistivity configuration
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Fig.4 Schematic diagram of original circuits and re-arranged circuits in electrode N, and electrode N,
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Fig.5 Variation of resistivity modulus with parallel length

between current circuit and potential circuit
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Table 1 Experimental data of inductive coupling effect with parallel length between current circuit and potential circuit
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Table 2 Fitting formula of resistivity modulus p g
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Fig.6 Schematic diagram of experimental wiring with inductive coupling affected

by distance between current and potential circuits
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Table 3 Experimental data of inductive coupling affected by distance between

current circuit and potential circuit (Unit: Q « m)

2 ] 5 B HE {55 MR/ He
/m 0.5 1 5 8 10
290 18.91 18.96 20.41 21.81 22.80
480 18.91 18.94 19.84 20.59 21.06
750 18.82 18.84 19.41 19.74 19.89
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Table 4 Fitting formula of resistivity modulus p v

and the distance between circuits D

WMAEAKX o =aln(D)+b

A% /H
‘ e S8 b
0.5 —0.093 19.45
3 —0.484 22.265
5 —1.054 26.374
8 —2.184 34.153
10 —3.071 10.15
34F —0.5 Hz{ A5 2%
nl — 3 Hz A4k
— 5 Hz{ & 2k
30} — 8 Hz{ & 2k
0 — 10 Hzi 4%
Cizs- o SEEH
=26}
=
¥ 24t
Dot
20+
—————————————————————— - -118.75
18

0 200 400 600 800 1000120014001 600 1800
2R 1A 5 /m
B 7 bR AR KA A 2k I BE B 6) AL b &
Fig.7 Variation of resistivity modulus with distance

between current circuit and potential circuit
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Table 5 Statistical analysis of experimental parameters

without the effect of inductive coupling
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