e 5t = 430 5

Caj-cdiET2ZHETI
HYDROGEOLOGY & ENGINEERING GEOLOGY

DA H Fi L8 575 B RAIE AT S AR R P B R B

5, FEME, B O, KRB, B R, KRR

Analysis of electrical resistivity and acoustic wave velocity characteristics in fault structures and their combined application in
the detection process

GAO Jian, PAN Jianwei, ZHAN Lin, QIAN Lun, YANG Chen, and ZHANG Chengli

TELE L View online: https:/doi.org/10.16030/j.cnki.issn.1000-3665.202306046

TR BRI A S

Articles you may be interested in

B DR ¥ DX T 23 AR AR 7 ek 58 —— L s S 491
Techniques for detecting underground space in hidden karst region: Taking Wuhan as an example

]2, )%, BRUE A, XERA, FRbrdt, s, ROk K SCHBT TR HLET. 2020, 47(6): 47-56
FIHT L S 2 D 5 HoKIR I S PP AR B B ik

Method of evaluating the permeability of rock mass by the combination of packer test and flowing fluid electrical conductivity log

sKs B, AL, BRI, 5K, BOPHT K SO BT TREHE. 2019, 46(3): 62-62
AR EAE F A RIS 7K 9 0 58 B R R 7 e 5

Studies on effect analysis of different exploration methods for karst collapse detection in the periods of rainy and dry seasons

GETT, NN, BT KSCHR T AR . 2022, 49(6): 171-178
REIK IR W 247 K 30 ) S 85000 5 YL piia v ok

Determination of the key hydrodynamic parameters of the fault zone using colloidal borescope in the Dawu well field and strategies for

contamination prevention and control

BB, P LT, ZEAS, EHES K SCH BT TR LS. 2020, 47(5): 56-63

VUG 5 0K 1 7 8 DX R BTt 5 I 88 4 T /K B A G

Transformation characteristics of the large—flow river and groundwater in the fault zone in the glacier—covered area of Bomi in Tibet
DB, A4, KA, AT BB, A, TR KOO TR 2021, 48(5): 23-33

T L e 5 L A T Rt 5 T B A B P T T 5

Predicting seismic landslide hazard in the Batang fault zone of the Qinghai-Tibet Plateau

M, F K2, R, BT, AR =40 KO TR, 2021, 48(5): 91-101

FAERG AR, T LR E


http://www.zgdzzhyfzxb.com//article/doi/10.16030/j.cnki.issn.1000-3665.202306046
http://www.zgdzzhyfzxb.com//article/doi/10.16030/j.cnki.issn.1000-3665.202007066
http://www.zgdzzhyfzxb.com//article/doi/10.16030/j.cnki.issn.1000-3665.2019.03.09
http://www.zgdzzhyfzxb.com//article/doi/10.16030/j.cnki.issn.1000-3665.202108028
http://www.zgdzzhyfzxb.com//article/doi/10.16030/j.cnki.issn.1000-3665.201911066
http://www.zgdzzhyfzxb.com//article/doi/10.16030/j.cnki.issn.1000-3665.202104013
http://www.zgdzzhyfzxb.com//article/doi/10.16030/j.cnki.issn.1000-3665.202009024

EBS51E F 2 TR SCH T T AR b T Vol. 51 No.2
2024 4F 3 A HYDROGEOLOGY & ENGINEERING GEOLOGY Mar., 2024

DOI: 10.16030/j.cnki.issn.1000-3665.202306046

e, W S, AR, S IR AR S r R BHL A P I D I 20 B A R A P Ao (0] K S TR M, 2024,
51(2): 113-122.

GADO lJian, PAN Jianwei, ZHAN Lin, et al. Analysis of electrical resistivity and acoustic wave velocity characteristics in fault structures

and their combined application in the detection process[J]. Hydrogeology & Engineering Geology, 2024, 51(2): 113-122.

T 24415 B FR PR R 5 55 IR AR IE 43 A B EL R R
HEREFHEKSEZER

B fEL &S, A KL AR #L R RRm!
(1. FMKFRREIRFIAAFLER, T T 550025;2. "B A4 3R K R 5 FRFBHF I
FEEBT,EMNEME 550025 )

FEEE . A U2 3 09 B G B X T TR n st B AR E T A B R o v R B SRR R B I iz 08
FH TR0 W7 2240 36 0 ey ok Ay B 50 e S R L R vk LA R AT BEL A U L 0 91 BT 5 A W A e, L g L L BEL 3 7 Y 4
BrAA B, X LA o PTG b A 94 300 SR s P 0 A R U R A A (R i RS AR A BR . O T IR
FIR () E, 4545 2 Fh 7 v 7R I 2R 38 SR vh 4% B A0 D0 35 L 4 v L b B R PRS2, SC 3 Sl o 0 P a6 P 2 A 0
i v L S5 P g A B4 AR DG, W T — S 401 4 A B 2 i 94 L BEL 48 155 P e AR LA B A AR AR e R e R
iz, f i i IS I I AR T i e L B Ak S 4 R AT TR BE A IE, 1R B W RS TR T = A =4 op A L . 45 2R
FW: A W A v L R 5 P I DS A A O SR 4% AR5 DT A S ) O AR v R e BEL Ak S 3 ) THT_E LR BEL S IX
SR, A I e it e R Y DX 1 e 2 W A R I, 2 o ik ) L M AR T Sy T SR s LA £ 4 L
PEALTAF A6 T o BNARGE SR IR 1A B S Dl R A LE Y e R v L A S 38 5 2R LU SR A IE 2 BT SE N A A S B b B

TEH
KRR WA TR IE ; WIS B B f LR I 7 I
FESES: P642.27 WERFRERS: A YEHRE: 1000-3665(2024)02-0113-10

Analysis of electrical resistivity and acoustic wave velocity
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Abstract: Finding out the specific location of the fault structure is of great significance for the engineering site

selection and stability evaluation. Electrical resistivity tomography and acoustic logging are geophysical methods
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widely used in detecting fracture structures. Although electrical resistivity tomography is sensitive to low
resistance bodies and has a large detection range, it is difficult to accurately delineate the boundary position of
geological bodies because of its limited resolution. Acoustic logging can identify strata accurately, but its lateral
detection range is limited. This study combined the advantages of the two methods in fault structure detection to
improve the precision of geological body delineation. Firstly, the correlation between the resistivity of rock before
and after fracture and the change of acoustic wave velocity was proved by physical property experiments. Then the
case analysis of the resistivity and acoustic wave velocity characteristics of the fault structure and their combined
application in the detection process was conducted. Finally, the depth correction of the inversion result of the
electrical resistivity tomography was carried out using the acoustic logging data; and the three-dimensional
distribution position of the fault structure in the underground space was obtained. Theresults show that the
resistivity and acoustic wave velocity of the rock after fracture are lower than those before fracture. The fracture
zone of the fault structure exists in the inversion section of the electrical resistivity tomography with a low
resistivity anomaly region. On the wave velocity curve, the wave velocity value in the fracture zone decreases
significantly. The combined detection mode of the two methods could provide a guidance for the delineation of the
specific location of the fracture structure. The drilling results also verified that the inversion results of the electrical

resistivity tomography corrected by acoustic logging data are more consistent with the actual geological conditions

than those without correction.
Keywords: fault gouge zone; depth correction;

acoustic logging
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Fig. 1 Rock samples before and after fracturing
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Table 1 Characteristics of resistivity and acoustic wave velocity
changes in the rocks before and after hydraulic fracturing
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