21955 55 18HJJ 20194F6H
1671—1815(2019)018-0093-07

F e AR = T AR

Science Technology and Engineering

Vol. 19 No. 18 Jun. 2019
© 2019 Sci. Tech. Engrg.

SRRSO FE % RRR . S A SE R R PR R B AN 3 BAROR S 102 0 2019, 19(18) 93-99

Liu Xinlu, Li Zian, Liang Yingjie. Application of multi-electrode resistivity method to detect the near-surface buried fault J . Science Tech-

nology and Engineering, 2019, 19(18) : 93-99

U

AT I REAE AT M R R R T2
e B 2

RURNNC:3 B o= R e SIS
CREREGE INHEER LA SE T ) SR B s 5096 Z 1,1 510640, R P AS22 . JE 57100049 | o A EFFE3,1 M510006)

7 SR = S T RS B BRI = T FRIE AR DUt = 2 ] L R = 9 FR R BN B T A 2 R A
SRR — TR R HERYIER U0 AR AEAT A ERMIBE KT E DT N 02 - BT e i S Wi B A A b1 T T 5L
L WTTE T W R A A e AR 285 PALLIPE B A R BE R T EAS I A () AT 229 28 T e T PR PH SRR AV AR B DA R
PRt S B AN VUAK S B () RIS 0 = AR AEE oA T PRt S B A D i » DASII A0 FELRE 2 51 T A S8 40 FEL R
FRENAIE BT LIS f8om T SOBEERAVILSS , FHAEROBE 45 AV AL g7 5 raBE SRE R BIBR AEWTE T IR AT R o
L[ 517 (| gl mb i X wache=d i S oo T = e SN SRR 7 3 i U SIS SN I = S T e == i e ey T = b AR vy o

KPR mEEEEERE S ATtk FE ORI =
HrEEIr I 5P631 STHRATR G TSA

TR S E SR A AR A R R | AT AL
MR B 5E 2 AR AR v i BT A & 2R
T EHERAY A ERER T B T IR AV RTEE S - 280M,
TEEUARERZEI T # N Ea A 20l =
IR A FE T AN E A, FFER A Ek Y T
VESHT AL T o AR BRI J7 AR MIBE R
ERIR A, —RE DU EE A = B 205 0 55
AHh—2uE P I AEFEE T I(4) BRI HahkA(4) i
BRAbZ(4)EE - Hop 04 R S & S SR
75 WIEEN R DT AT T SRR ER i sk TAE
LB ] DUER) 1 [FRARTE DI E 5 124l 28 T
N PSR E T ar S BRI ST ; £ ESE(91E 4
TEE8 T SR H AR PR T R T30 AR R
N33 =2 52 FH CSAMT AT B R ik = A Al 7
R FEBAE U S T B AUS B BRI A SR (o] TE &)
() AR R R E R 7751 T T [ R
EHER TR SHARE T I7 e R B BRI BRI AL
2| T BEEAYFESE IS (5] DR B E Y
B iR 2R R T AR ROE TR T E R N T
B K W E0UAE T E N TAE  SHNISE S 48 T He(al i,

20194F 1 H 31HE] ERERFH LI

(2016ZX05054013) ¥
E—AFEWE XLEE(1993-), 5 WL Wt5e 4 - 5eT71E JHE
=% 5% - E-mail: liuxinlu® gig. ac. cno
FRETEER T 2 EZ(1964-) 5 14 W5E 5T - tH9E TR A
ST TS A B R EN A - E-mail 3123688939@ gq. como

SRR

REEAT G T AAERR R BRI 8y B8R
&R a syt T i e 2 R FE I E AR AR R T = 6
MR 5 =2 [ PREE (] DA B AT W 3 1) SR A
AEEEIE AR S &L T E ST TEEEE T TR
TR 2LH I NARFAE - AE Bl 57k H BRI 7
BN RERE T AMSEE FRIHRE - REMETT
TENS R RE BT I SN SRR AB H A s P ELRE T
B2 B2 ATEABUZ T, R EIREL - SR
FH AN ERE 55 AR S N SR8, T BE R T 2B A
NS R FZITARE B O S SR R T =
B AR I AE I 2 AR UONL 2 M TRE G B S B
RWTET IR EARALE - FESL IRt T P AEES ER
R RERN S T AL SR R BRI T 25 R HUP
HE AR LSS AR AT LS IR » ZRT M7 2R
RIEHI T T ReA B T T80

AT AR — 18R 575 58 AS I B B (R T
EIOAEIEERE DUs & R sH A B BRI AR TR
ML AR T ENS BRI E R o3 P FEL B L
R ARZEE R RIS S G T2
IR B HEAE ) - DU E S S EAIRES
R

B LA PE RS B A S B EAS I TRE B, 72 =
FEHEIHAREN S HE R E T TR AR
S IR SRR S I H R T ANT T Z T IR 2T
KA Sy DAEHSE B R KT 2 P IR AL B A A B HY



94 A AT

A S5 IHERERARF

15 2 P FRL T 220 A0 R T 201 20 7 04 AR HRHY
SEED £ T DR R E R 50, BOFA S HA HREM
IS FISCEE i UE— 25T T e S A It
BRI RI A B8 e ) AR TARRIAI X O E R
PR NI 52 118-241 0

= 2 R LR /zEEl’JF%KIEI{% S SR FRIHARE

SeaAH[E] B BT [B & e R P H AR AT R R Y
MM Zx G S B BT T2 A — NS BT F AR T

REZ1 AT B YRS b2k EATLE a2l (k- BEU
PREIZE A B ARSEA RIS EIE 0 A SE il 2~ 75
He—BUsREIERIMIESS 178 RS AN R A, RO
& T ARRCR

BEIEEER F PR B I =0 BB T 23 5B

RN RIOIR S B (@) FIER 20 =8B 201
P
7 9
RTSEEH . RO 4 e RE
-------------------------------- HEHT
Ai N 1 1 | 1 rod
3 4 5 7 9 _
) Bl = ARG BT

Kl EEEEEREREEURE

Fig. 1 Schematic diagram of multi-electrode resistivity device
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Fig.2 Mesh subdivision of finite difference method
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Fig. 3 Model schematic
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inversion result and the background resistivity
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Application of Multi-electrode Resistivity Method to
Detect the Near-surface Buried Fault

LIU Xin-lul*2, LI Zi-an3* , LIANG Ying-jiel,2
(Key Lab of Mineral and Mineralization, Guangzhou Institute of Geochemistry, Chinese Academy of Sciences1,
Guangzhou 510640, China;University of Chinese Academy of Sciences2 , Beijing 100049, China; School of Marine Sciences,
Sun Yat-sen University3 , Guangzhou 510006, China)

[Abstract] Buried faults pose a major threat to roads, foundations, etc. Multi-electrode resistivity method is an
indirect geophysical method for detecting underground structures and electrical anomalies based on the difference of
resistivity between strata. In recent years, it has been widely used in near-surface detection. Based on this, firsdy,
the forward of a fault model was carried out. Then, taking the subgrade detection of a section of highway in Shanxi
as an example, the basic principle of multi-electrode resistivity method and two common construction devices was
briefly introduced, namely winner quadrupole device (&) and single-side tripolar device, and the advantages and
disadvantages of the two construction devices were analyzed, and the measured apparent resistivity profile with the
inverted apparent resistivity profile was compared. Finally, on the basis of the inverted results, the background re-
sistivity value was removed, and the quantitative interpretation was made on the judgment of the fault occurrence
and the division of the affected area. The study reveals the advantages of inversion results, verifies the feasibility of
multi-electrode resistivity method for detecting near-surface concealed faults, and provides reliable geological data
for following construction.

[Key words] multi-electrode resistivity method near-surface buried fault background resistivity



