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Theoretical Calculation for the Signal Noise Ratio of the Underground Electric
Resistivity Observation in the Two-layered Horizontal Homogeneous Medium
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Abstract: In the model of homogeneous medium of two horizontal layers, the effect caused by dis-
turb current on surface when observing the geo-electric resistivity in different geo-electric sections
is calculated. The result shows that the effect caused by disturb current is determined by the type
and parameters of geo-electric section, the distance from electrodes to disturb current and the
depth of electrodes. The result of this article may be used as a reference when choosing the elec-

tric structure under stations, determining the depth of electrodes and escaping from disturb cur-
rent,

Key words: Homogeneous medium of two horizontal layers; Geo-electric resistivity; Signal noise

ratio; Fixed Schlinmberger array device; Electric potential difference

0 5T

REHBEHHEEERMAEEENERERRAE
7557 # X R UG A i, BEL 3R 00 5 B, 3t e e AR A &
AR AT 1.5 m A4, R EAB=
600~2 400 m, B EWAB=1 200 m 4. & F

Yo B 1:2010-09-19

ARE SR, ZEAB=1 200 m WIKHT,
HOTHRUWEERRUEE AR T RRERR
ST, gy T e R SR R A B4 B0 S 2 )
J 07 RURR s B 2 5 6L RO B A 3 A R R B AR R

G BT kL 353 B (200708017) s BHEE M 3 #H R F % B (2006 BACO1B02—04—03) ; FEMB B 2 M B sE

2 :LC2012008

REB A BWA986—), B OXHO B AL LB A, TEFR T N B mig.



813

W B% oK TRRY S BRI S 0 b A TR e 19

RO , 7 v 6 I PR AT 2 24 19 KR L oF 45 B
ICR T R B R B~ E B R
UL HMEM AR AEMN LR EBLE T H
B, FEROIFREN, AR R R
BRI E BT B Z—

EERMEE R TR . TR A E RSB
K AN A G 2 TR R, 3R K AR BE A b e B
EUMEAZETRABEE. IETFHRREDAF
RKERENKTR(BESBEL L. BEL K
PR R | Rk B Bt O IR 5B ) A R
BERTHR@EFMNX TR HEFE EREHRSE
THE%E) . HORB . TERER - RRWH AT
PO« — R F LI AR SRR LSS B SR B
BB T T, RIS ARAF M TR .
KTF/EHE, A LA 90 FH LK, ERE B %R
MERTFEMRBT KEAHP A, EFEX,
SCHE T T e B AR LI SE 50 A e L B R IR
HEMTHA T —ERE UM R TR
W ted, R R R T /N AR e RE SRR B K
ZHEUBIHITRYE N BHAN RS AR ELT
HRMERE—Z NP A28 B A R A
HE T ZRE A B R b ef BH 3 3T LI X 1 % A0
HEAEBHRTARMLRES . 2% ERPT, Rt
S 5 3 #th 7 2t v BH AR RS M8 N AR AR BRAA AR AR AL Y
B, A AT 37 R T RAR BE L B, K W2 3
534 ST A3 T A S5, FEF R O AR U I 2 B AR e
WEERE TR BT ARRE, Mt R TR
WHRE T REFUAKE L O NARER, R
J& 4 A H BT B e X S () 9 B e B 5 L #) B
Wi o A% SCHFF S 45 5% %o O T R BH % L0 SE 5+, 7E 4T
MEHBESENTRRERFSERE AR TR
R R B 0 ) ¢t 3R T IR R O B B W O DR B BT 9
F CRAR B IR I 55 7L 3 DD

1 FipHEA

WA R B R K S L Wl 1 iR,
EENRNEER A, BEEN 0, B BN
TRRA R, B BH 3R o, A B N it B AR, 55 R A
PR ho s MUN i B e A , 3t B vl i A I 2R R AR WD LA
MFREABAFRNEE. 5B =AER T B ERE
MEBEKE M N FFEERBRE.OABE#BRME
BL,M N EHE.E—-BNEME _ZNRP Y
B#%E; QA BES—EN RS HH M NEHE,
E—BARNE_ENETHNEEE;QABE

B_ENRPMEL M N FEHE.E—BEANTRNES
RN E R EREET, WEEE
MN Z A BEEZEAUW T
U(BM.,2) +U(BN,z2) (D
C 0]
I hl

1& i ..;...\]V“;.‘._u‘b
2
2

z

Bl RPFBEAOGNMAFTEOREISLFTER
Fig.1 Supply current on the surface of the homogeneous

medium with two horizontal layers.

Ho st BB A R .=k S ek o i3
BE T T LU B 58 st 4 0 08 4% 00 £ B B
BOEERNE WEE. HARERELR R
W BEZ B
540 X - 5 0 AT F 8P 0
A LN 7= e 0 9 25 AUy 3 82 B
L% AU b, TR MBI RN R, B
ETHmA IR C KA E D, BETHE
W IHE M N 2P R T 3
AU’y = U(CM,z) —U(CN ,2) (2)
A AUsn 1 AU s AT 48T 0 2 2 O B 825
XA A 3 2 VRO
e = AU sn /AU (3)

2 FHBEREZWITE

A 3C R Bk T 0T HE T i B H A R K
RIFETIMER AR LS E B RS
HEMPW e, WA 1 PR, HOA.OBSF1FE R O
S5 A BEM#HERE SHIES,OM.ONHIFER
OE5MNEMERESWER., S0A=0B=
AB/2=L,OM=0ON=MN/2=a,0C=s, BEN
RESH 0100 bt AR ho Loas I I AT LIHE
KEFZEHONFEE P LEMERERELTH
BE o2/ 01 s FURE = B934k
2.1 gBip./p IZEHK

B R ZHH B ERE NN E SR, B
BHEKH.L=500 m;a=150 m, R FTILBRES
¥ s=400 m, ]’ =0.021; GHE B E S E b =150
m,p /o €[107°,10°), HELEREENEH o./0



20 B oo &

% B

S XS EOAR R
2.1.1 fEsiRAEBR

TEHb AL B Ao =0, B HBHK M.N 4 &
F 2=0 m,100 m.250 m W E B} ¢ Bl p./p0 ZALH
HBEZERRTE 2, HE 2 TR, e~p/pn B 4T
e . OBBERME - F_EAHPWE,c FE
o2/ o B RIZEB/PE , BFE 02/ 00 >>0. 01 # p;/p1 <<10
17 BB . 3 o, R X A T B LA S B on / or B9 980/ B
WRETREHE. BRIE 0/0>10 B KES,
HMAMBERBERRERAZRKENL. @p./0>1
(G BIWTTED M E BT A e [HH 02/ <<1 (D #
W T ) R BT TR P R e B/, BP M SR LB B, T HE
RERTEHTUE . HEHEBLT 0> W¥HE
Hooo<<po WIWTE 2 IRMR T B AAHBRT .
BIRAEL p/pr<<0. 1 R T, FIRERE I'EH
BB -ENFEAH M N ZEAGEGEZETI
BEXFFHBHEEE(=T/D, B e>e . OF
p2/pv MRIEIEELL T FEH R FE —E N FH W,
F— TR BT =N mE N K, EE—
BB 2 LT R R RN — . OFESE
TR A BB, T4 T A 0 R L AR R
MEBE—BA RPN EE ML, FRE e<lea. $5)
RTE oo/ py =1 BIWITE o emce, /2, Bl T #0325 Hh(E
R T AR —2,

0. 034 bk b

. 032
030
028
. 026

. 024
022

. 020
.018
. 016
. 014}

f=1

S oo @

o O o

22250 M

<

. 012
. 010
5

-4 -3 ~2 -1 0 1 2 3 4 5
le(p/ o)

B2 FErEpEMp, /o 89E

Fig. 2 The changes of e versus g, /p; change when
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supplying current on the surface.
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Fig. 3 The changes of ¢ versus p; /p; change when

supplying current in the first layer.
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Fig.5 The changes of ¢ versus s when supplying current on surface and in the second layer

and measuring on the surface.
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Fig.6 The changes of ¢ versus z when supplying current on surface and in the second layer respectively

and measuring at different depth =z,
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