Advances in Geosciences HLERFLZ£RT¥E, 2020, 10(12), 1165-1180 Hans i
Published Online December 2020 in Hans. http://www.hanspub.org/journal/ag
https://doi.org/10.12677/ag.2020.1012114

SEEEERZAERREXEBEPHINH

¥, 5 &, EEL, BT

WAL TR R IRRL 2 5 TR =R, WAt HEEE
Email: 1793905744@qg.com, "huowang6886@163.com

Woks . 20204F11 4230 FHEM: 20200F12H14H; &4 H: 2020412 H23H

R

FKEX W HIAEHESFE - LEBENGER, TRERMIYTRE. REE. BAMEMBIEEHRA. Fit,
AT BHRRZE X3 LR EE, RERTREXOFRNLIERERZX SEE R AFERREER,
FAREERERGEAER TREXWOAE, BRESMER. SRR, REEAEREEREX
WE P —FIT 2B BRI

X in
REX, BEEEERE RERE

Application of High-Density Resistivity
Method in a Goaf Survey

Xiangxiang Huang, Sen Ma, Haowen Wang, Pengfei Sun”

School of Earth Science and Engineering, Hebei University of Engineering, Handan Hebei
Email: 1793905744@qg.com, "huowang6886@163.com

Received: Nov. 23", 2020; accepted: Dec. 14", 2020; published: Dec. 23", 2020

Abstract

The emergence of goafs often has some potential hazards, which may cause ground subsidence,
cracks, and damage to buildings and infrastructure. Therefore, in order to avoid the hazards of the
goaf to the ground, it is necessary to carry out the detection of the goaf. According to the electrical
difference between the goaf area and the surrounding rock, the location, buried depth and distri-
bution range of the goaf area were basically found out using the high-density electrical method.
The results show that the high-density resistivity method is an effective detection method in the
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survey and evaluation of goafs.
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K, BEE REVREOR PR A fE, B M DX B RS X o SR X DA A B A 1) S
RSP EPIRGSE R, ERERRESE, A TR, BEEBIREEE1]. B, AAREEE
I ER Y P 15 B W R 22 X 2 AR B SR TIR DL, DA DXV BRI 5 K 3 PP S (1t B B2l k)
] DA KRR EE L BReR 2 X g TRE R VOl R I 2 A fa i, Ry B M5 fodt 2808 [2]-

FR TR XA IR Z 0715, AR AR B =R SR T IRE . s B i Pk . AR r il
REEZRIIREOR, A FRIIR TG FITEANR . )2 2 e B AR 23 X R i il 2 2 ] R 3 L
AR BELHT 22 SRR M T SR IX, AR R, (R 9 By s R M A 105 R I I A S e B L
Pee it A% T 5 MR B I HIAH S S BORAE R b S A i, FG S R AR s e HR BH AR
DA e Wk A v 125 3 SR R FH SR IX [ J) L J2 ) P 222 e SRR R 2 X, B2 b TR 2 X Bl A7 AE L i DA
L@, WAL ik B s BN . 25 BT, S R R ks, SR
R P AVEAREL R, s B B R A rBE N AR, e, SRR L RSEI RL[3] [4]

BRIk, FEASFEIM B AR DL AR A B30, UK M. FRER. S5 K([5] [6] [7] [8]55 A A [FIFE 5 Hh
PRI P B 7 AN S Lo BB RO A SR s o Tt B RS 27 ot o ¥ st S B T e (1R A [0 A [l A B SR AR v
A2 S o 5 VT P ) S AR AE AT BE 9 s X A6 52(20119) [10 K v 25 P F BEL 3 v I FH - ML ¥ L1 7K 7K St o )y
BRefs BHIEER(2018) [11 4 e P H B AVE BT F 52 A TR BRI s (IS S2.(2016) [12]5584 L
BEL 2R 70 FH -1 3kt 5 ¢ D A5V B . ML M. Nordiana (2014) [13]047 1 HLPH = I 5 o 28 & Hicdis 1 B
A REE PR iR R T F B AR A S o AN SORs B I v 2 1 F B AVE RS Rk X AT B R S 1P,
RIS AL E AR AiEH .
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TAEX BT X3y B 32, FEAR AR AR R o B AL FE 70t S H T B B <R L5 = B (P
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L6, Wifs 50°~80°"; RBRMASHEBEBRARE, NEER. WILAE: BINAR L EHSHE
QMY Bk, RSB E G ARG L IR R . EEAG T A, BIREE 1~10m A
G, RAARLER: BANENV): KA. TIEX AR KA s, KBRS =
BOME . WIETT 2SN, SRR ES:, MR,
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H PR A XA IS ST R T A & 11 GO IS ST L PERTRE(I03)),  RAT BEITR( L, ). XA X
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2.2.1. FREHMEEHY
A [X A I8 (R E S5 A S 2 B v 25 P R A O IR A, I ELZA VORI RIS (R A IE RS 0 1 HERE o 3%
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222, FEBMEENG

— A L M R A e B TE BRI SR ) B R PEAR R R . ZE RN, B R E UEIR, A
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3.1. T{ERE

i 5 JEE PR B AV AT DAL T R I H b Ak 5 ) R A o - 0 0 E A 22 R D ki, N D S AR E ELUA
L, AR P B s T T R P T 3 B AR AT B, B R — e A KR
it ] FEL B AR AR Ak, AT 2 W ANBIE 7 A 55 b ot e et ) — AL B P v B R Uik o LB 5 3t ) o P 0%
— 2, DO T R T R e ZE R N T R N B R, e R
ASCS LI L 3 (R 20 AR I P 5 P I AR e S FELBEL R B T ER T S2 B3 T2 RO R DAL R A R
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3.2. RERRE

o 2 JE LI 2RV 11 2 B SR A e T P LR B ILAE () H AT+ LRI 14] [15] [16]. BRI E . B A
TR E . ACRE . SHCEE . MaE . e IUR | FEMER DUR 2 2B %, SIS E A H L
B (14 D00 SR a5 DA B AH B2 0 5 P 2% 1, BRI R AE R 1) 28 B X T S B AR R B I R . ARIRBIF 9
TERHRANEEE, HAE AN R Z 15 B 2R,

TRA0 5 BT U BH R (0 2 BB LURUBUR, — IRASRARMIK T B brfk . BRI R: A, M,
N, B (A, B 2tdEMl, M, N ZWEHBEN), AM = MN =NB A—AHKkEHE, BEERERL
B 5 AIB Tk /N B 50y, DUAS FAR 2 TA) 9 ) Rt 38 Sl o 1220 B P Bl W T 0 o, AR R
MR EIER Y, BARHSI T TR E WK 1,

3.3. (USRRIEBSMZ&HE

AR e P B R R VA A T ECHL AR AE PR ) DUK-2A 5 % v ES, HH DZD-2A £73)
RE B LA DOR 2 B AR 4088 (ID) 2. B5d Ab PR B = K 1 BLIA H BH 238 VR A 3 R 4t

TAEIX I P A VR 5 T F i IR R % 10 m > 20 m (FLEE 10 m, 2870 20 m), ZEZRALHE M A HB 0 ALt
FRAIX K, KH 5 mx 20 m (AR, 2685 20 m) PR A1 S iHAR Bl T Lk 31 4%, MIZRKFE 25.86 km (4] 2).
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Figure 1. Schematic diagram of Wenner device
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Figure 2. High-density resistivity method survey line layout drawing
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BRI, MRS, BATSR A HEM T AR . AN DX e B B2 ik ORI R D o 8 R . T
PEX A A oK 2 XA U TIHZ R XTTR, RN EERE 2 LA N T, IR OB AR
B S . RIS KRR . TRR TR, i LAEXHZE A m B2, B GR 2 [X L 23 9 R AR R
B, DR R AR R I DA A P AR S E 2 AR A T SR AT X B 4T

M 32 5 e P P BEL A i R W B (1] 3) L mT LA Y, BRI R PR R A RS E , MR R AR
e, B R R RIE SO E, RN A R, (EAH RS, SRR AR
SR Rl 32 5 RHENDY A S RAXMZL,  HHAEN, 34~36 5 RIRIFEA S RZ KL 4. 14 5).
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Figure 3. High-density resistivity method apparent resistivity cross-section at point 32
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Figure 4. High-density resistivity method apparent resistivity cross section at point 34
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Figure 5. High-density resistivity method apparent resistivity section view of point 36
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Figure 6. High-density resistivity method apparent resistivity section view of point 38
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Figure7. High-density resistivity method apparent resistivity cross-section at point 40
[ 7. 40 5 2 5% R PE 2R AL R PE R M T 5
M 42 5 i L B AGE AL B B AR I i 1 (&1 8)_ BT AR HY, B E AR 2, )20 A
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SR DA 8 Ay R s DX S i DX (1 v i € 1 7 X3 o L8 Xl s B 7 6 X R AR e 8, U W IE S M2, K
TR B R B, R R O R I AR
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Figure 8. High-density resistivity method apparent resistivity cross-section at point 42
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Figure 9. High-density resistivity method apparent resistivity cross-section at point 44
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Figure 10. High-density resistivity method apparent resistivity cross section at point 46

FEl 10. 46 5 5 25 2 PR PR T i L S

M 48 5 4w E PR A SR W T (] 11) BRI DA, AR B e AR A, M2 M
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Figure 11. High-density resistivity method apparent resistivity cross section at point 48
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Figurel2. High-density resistivity method apparent resistivity cross-section at point 50
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Figure 13. High-density resistivity method apparent resistivity cross-section at point 52
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Figure 14. High-density resistivity method apparent resistivity cross section at point 54
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Figure 15. High-density resistivity method apparent resistivity cross-section at point 56
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Figure 16. High-density resistivity method apparent resistivity cross-section at point 58
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Figure 17. High-density resistivity method apparent resistivity cross-section at point 60
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Figure 18. High-density resistivity method apparent resistivity cross section at point 62
18. 62 5 w2/ %5 B B PR < A 1 et B A2 B T )

M 64 5 pi v % R BH R A0 L B R BT T (1) 19) - mT DA H, ek e ik JZ AR R, b2 2 Al
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Figure 19. High-density resistivity method apparent resistivity cross-section at point 64
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Figure 20. High-density resistivity method apparent resistivity cross section at point 66
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N EAR S M i G SR RDIR AR, Hee X P X AR ESE, T N IEHE E .

S (m)

0 30 60 90 120 150 180 210 240 270 300 330 360 390 420 450 480 510 540 570 600
0 ! N ! I ! I ! I ! ! | ! ! I ! I 1 L

Rz 40000 8000 3000 700 200 60 10

S L (Qum)

Figure 21. High-density resistivity method apparent resistivity cross-section at point 68
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Figure 22. High-density resistivity method apparent resistivity cross-section at point 70
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Figure 23. High-density resistivity method apparent resistivity cross-section at point 25
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Figure 24. High-density resistivity method apparent resistivity cross-section at point 26
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Figure 25. High-density resistivity method apparent resistivity cross section at point 27
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Figure 26. High-density resistivity method apparent resistivity cross section at point 28
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Figure 27. High-density resistivity method apparent resistivity cross section at point 29
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Figure 28. High-density resistivity method apparent resistivity cross section at point la
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Figure 29. High-density resistivity method apparent resistivity cross section at point 2b

29.2b S S AT i PR R A B PE 2R B T (R

M 3 52 v T HL B AR VA AN L B R IR D PRI (] 30) L FT LR Y, AR s RN AR E , )20 A
Xt e, R I F R R B 2 T A O R RE , 170~230 m FEGA ) 1 AN 1 — AMIEBEIX 38, HAECHZEH,
HEN AT ST MG B, e DO B 8 XBOIES:, IR R R

M 4d 52 i B VAL B R Wi B (1 31) BRI BAE Y, AR EREE AR, HZE
AR, BEn B R R PR RS BONEEE, (H 170~210 m fEA A b EAHR B — S L IX R, B
BONGRH, HEN DY A R A X e X (R rh i 8 X ) . He X PR R RO S, NIEH

DOI: 10.12677/ag.2020.1012114 1177 HOERAL RV


https://doi.org/10.12677/ag.2020.1012114

HEHAE &%

R

0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
I I I I I I

-20+

-30+

-40

PRI (m)
40000 8000

3000 700 200 60 10

AELE A (Qum)
Figure 30. High-density resistivity method apparent resistivity cross section at point 3c

B 30. 3¢ B A A I kA R I

B8 (m)
0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300

204

30

-40

R (m) 5000 3000 70 200 &0 10
APHOUBLE (Qum)

Figure31. High-density resistivity method apparent resistivity cross section at point 4d
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Figure 32. High-density resistivity method apparent resistivity cross section at point 5e
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Figure 33. High-density resistivity method apparent resistivity cross section at point 6f
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Figure 34. Distribution location map of goaf
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