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Practical study of comprehensive geophysical exploration technology in railway tunnel
engineering survey
Jianchao Ye
Chengdu Huafeng Engineering Survey and Design Co., LTD

[Abstract] This paper analyzes the practical research of comprehensive geophysical exploration technology in
the investigation of railway tunnel engineering. Comprehensive geophysical exploration technology is a
comprehensive technology integrating various physical detection methods such as electromagnetic and gravity,
which has the advantages of high efficiency, speed and accuracy. Through the investigation and practice of a
railway tunnel engineering, it is found that the comprehensive geophysical exploration technology can
effectively obtain the geological information needed by the underground tunnel engineering, and provide a
reliable basis for the engineering design. In practice, various comprehensive geophysical exploration techniques
such as electromagnetic method and gravity measurement are adopted to achieve good survey results. By
explaining the survey results, it can accurately judge the geological problems existing in the tunnel engineering,
such as rock layer fracture, groundwater level, underground structure, etc., and provide a scientific basis for the
engineering construction.

[Key words] comprehensive geophysical exploration technology; railway tunnel engineering; survey and

practical research

BTE 5 4 O 1.0€2024 4F
(ISSND: 2630-4732 / (HFPEFI)5): 561GLO01

Bl &

Wt o A3 s i R A R, Ak i A B I (Y A i e
RS B I, ki R IE 1 kit £ e () B B AL G o), £
BRERE B B AT BRI . 170 FERIE TR A Hh 52 i i
B AR E B — 3, 0 T OREEE TR % e A R X,
TR GEREIE B 87 VE T EARFEH BT BR . B AL BRI AN AT
B, BARBEIRIUSAE B, (BAFEAE BV SR8 . RORAR. s
AN TS L 1 23 B D ARER (K B, 9B I8 T AR A 22 g it

B
1 ZEYRBEARESRBERETRHZRPHNAEX

WA TR SR FEE TR B 28— 2, MR A WIRER
(1 52 FH U 0% i DR 5 T TR B 32 (R RS HE L, 3 AL B R e 1 B
SRR, R EEMNN AR B, i REEE TRE S (ks
Yo BEIE TR ST 2 T M T8 E IS5 . H R /RAL7 A7
Hu N FLIR S DL, DM HEAT & B T o A% G B A AL 7R
KERNITR SN, BAE CARECAER 10 Es, T8 & IREL
VIS BUR QR ZUIEY/E /S5 & N IR 73 e It L B L i e o
T FR AR, AT SRASHERR I35 2 o X — R, A R a1
Bl ANAERF T 3 B0 BRI TR i) AL, PRAIERS T8 TR ) 2 B
FEIR, I REiE TR S AR AL G SE TR ERE NI

16 Copyright (© This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.



Geological and Mineral Surveying and Mapping

&) 25
B 75e% 4 W eNEA 1.062024 4F
YERM. | FIS (ISSND: 2630-4732 / (FHETIS): 561GLO0L

I I6), T L 52 B M3 2% IR B IR BOKR, 28 S iR B A E I %
210 E A RECE A, R 5 B h 8 280 R R o 2 TR
SRIVECHE, H@ I T ST s A B AN 2341, AT D7
BRI B s SR A DR BIAR AT ST IR, AR B 2 2
RO AL R B 1 0L, RS TE TREIE T3t it 5%, it — b m
Bhs TAERCR: Ba, FraHAR R BINIISE TR BB RHE AW
D, AT B84 R () R ok, 25 A IIRBARLE N
—FPELRAL BB SR B, RERE I B AT T R L AR 1
T/ER.

2 EEYRE AR ERFE TEEIZR PR A

2. 1 TTEMA

FEIRR R TR AT AR AR X AR — 2 b L 58
APRLR, K4, 580K, JB LIS KBEIE, B 75 R R R TR,
SRAZIAE 7, P m AR M W W R TRE . R IETRIR
FH B LR I Wi 7 28, B Ll U rp R 42— 2% T, (RN A
SRR, MBS e A7 B0 . AR TR R, Bk e W1 98 412
K, EI9K, BEGE 2R GNP H AR eI G R I E . AR T
b, TRERCR A EEAT I T B2, i TN R 2R &Y
FLHLAE RS TE P72 — RBPVBERIE UM L. AR5, BIEH %
IR BN FL AR, JEREAT A B 25 2, DLHR AR R A A 08 IR
1T o, sUBRNEDS, BIRIEZY, P E B EAR iR B TR 42 PE 1
T HE . BhiEER TR . RS IR . M LA T
%, BREAE S M B 2. MRS E B L N SRS .
T A FE O R AL B TR 2R 24 e, T DA e R PR b g/ skt
JE BB B85 [ 52

2. 2B A

IHT%‘J }—4%;"72% }—ﬂﬁm‘mm | ;&‘;g]

faatm | [ Ewmp
R4 | it

N

R o BT oA
A Rl L R £ 8

WSS A

B R

PEHQUEH
Rl

KL EEEOAR R

FEABR B BEIE T AR, SR 75 5 i1 B 5 I 20 WF 7C o A [ g
WK LRGSR BT 7.l XA K L
BN, BATRERS AT T HIE AR MU RS 0B
58, NSRRI ISR R BT EA
FIWLEE 1 A TR DO M SRR AL, 330t (LK T3t s A
AT T, 0 FI LR A3 BOIR B, 0 KR A Sk H
5 U J2 2 AR L, T 3RS 7E [ JU) S s FATT AT BEAF AE 1O 3 R 7K
IR o RN, R BRI RAR P G E R, AN R
FIELEAN R B OGBS -AT P22 55, St X e i Aol A A 2,
IRAGHL T 5 2 B0 BN P 2545 I8, I 45 2 T B 1 i T
TSR LR S SR I v A B R S (I 1R -8
X 2 WG AT L X, FRATTRENS WL SE BI 2R (/N AL, fnit

FUTRE HI LRSS, IX LT I RALAL 5 0 T HIE AR 1t 55 1)
A, T8I B I M U Tk A A, RO VR E 11 B SR e T AR, o Big
TE [ it TR 32 5 P L KA

2. SR MFH R I 2%

TERRER B E TR, 18 5 B AR 1R A R EAT1: 1000 T
TR TR 2, TR 2570 BBl 9 28 2% 79 000 100m, BIV7E £k 2% 28 2% 9 1 %
I 4/ Z2E {6l 100m f [X 358 Py 33k 47 b5 3R 7 A 22 ) ol e JE K
GEAT AR, SREURTH AL T (5 2, B G SRR AE . o2 2
iy MR ML . X LE Bt TR E TR T R R
SAEMH . R, it 1: 1000 R AL, VA T AgH S50, M
i 108 34 Tk B A1 VR A 1 b S B HE o R H VR 8 100m~ 200myl
Bl 9 HE4T 1: 500 T AR b 57 1A 5, 33k HR O 34002 g TR 1
I DX, X R RS e AN 2 A RN . BT R4
[X 35k P 33847 1: 500 L 491 R fR b 5 1 225, W LASE e i 3 1 i
BN, BAEE BRI A . Wik RS XEE X T
T8 TR T B A AR R E A, vT DA B R T 4
M Bt T 5, R SR BUM IR S 4 i, A AR RSl 1) 22 4
it AR

SO IRBORTE B i g 1 T AR 8 b (Y R A, G L2 KT
TR A2, B 2 R A R TAR M T 1 22 mT ASRER S 4
AR S . A SR 8 5 AR R . A =
SR, TR A PR A B i i R AR AR B BRI SRR
TR RIS 2, e B8R AR K AU R P 42 7T LU REIE T
TR P 34 R R T B T P S IR AR AR, 38 3 ) b ST R AE 0 E 4
VAR, AT T A N RS O, VR IE I A T SRR
SRR, YD AR AU o TR RE M 3R 22 75 B TR0 1) 5 4 B )
it T 75 R SCH i, ATH T SIS O, SR Hh IR R T 5
FRIREUHH IO (0 S 4745 e, i R ko ) ¢ 4 i T

2. AR EIA

2.4.1 CSAMTZ:

AR EE P B B B (K31+940~K35+630) (1) fE i T2,
TE 1% BV A AT B T CSAMT (32 il Y5 35 45K i rLREIS) 1 )
PREZA IR L FH 515 o COAMTEE & — ol i T Ho Fd Jok 7 Ji 252 F1 3 Bk )
BRI 7 v, @ AN R () F RS S T AR R,
Al DASRIS A R A0 e 0 R TS B AE AR R B 8, A B T
ZKCSAMTYEM 2R, H (M2 3REUEE O N Hu B {5 B . BT 4 #r
DU 504, HEWTH N 1 R AT IS RRIE DA K AT R AEAE W)
Be b, X b5 BTk R R TRE M BRI T A R
o CSAMTYA [0 & Ji7 22 38 5 /8 i A1 B K 8 R S A2
2R T8, T W B R 5 1) A AR IS T R 52 28 Ak R HE T H T 45
), BT LR TEAS FAER T (WA IR R S T A R B e
I, PR3 I A R AT 6 R 1) A IR PT SR AR B = b R
5 J2 o TECSAMTYZ: (1)l 26 A1 & v, o 2 I 4 % 5 AN 25 Y I, s
A ELM A B, SRS AT P M R LR A5 S, AT AR T A
ARG SENIRAR . MEAh, FE R R AR R A, v R A v
I EEFREE £ ], B ORECHE B HERA M (A B2 TR)

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License. 17



Geological and Mineral Surveying and Mapping

&) 25
B 75e% 4 W eNEA 1.062024 4F
YERM. | FIS (ISSND: 2630-4732 / (FHETIS): 561GLO0L

S AL TR

T i D T T Ty g B

4280m e
4500m - |——— | I

P2 Hb H s i 2

2. 4. 2V BT i

TRIZIT I R SR A AR B AR R E (8 — ROk, 0Tk
ST L R A R R BT S R, T AR R S5 TR R
JE P R MR A R AR B R T AL PR, R R S il v T
SE A TR P 78 o 2 PR B B IR Ak i e, s T v A
TARMEEE S, EAR TR X B, JEAHRE, KB
BHZEE LN 1. 0K, T £8 i i 60K 7 FEl N 3 0R,, 15 3
L 5K, Sl iR ET BRI &, 3B . AR
AR R B 3 2 T S I T Ak B T RE R R R RS, A T AR T
R TEHEEMB T EMEL. BONERAHNRE. BLE
V14 B B DA B 35 R AR P AR o, R B 19 152 AT e T B2 Rk oA i T 5
AR S

2.4. 3 E YL

T 2 T P YA 7 b A PR, it ) EL AL,
TR 1 EL B 2 A 1 O, AT SRERCHE T 45 M A IS o 7Rk B
ST NI s R T o SR e e < e RS B L N =3 9 (R o 1
Ji~ KSCERAREE . IS Wk R T T RE R B AP 1 R B YR
BRI, B H AR LR 22mAd A7 A R IR B 7 8 X, %41 BHL 5

W X AT BE A T R AR SR B AT R U, B E T
FEBE A T b LR SO B T RBE S X 41, Hof bt
T B BH S XA /), 3 e /N (R BEL R 5 X AT g & T
AR AR AKE . BRI IR S K B R 2R
FEC ) o 72 2k I BRI AR W A L, 55 B o A B S 3 (X
HHAT A FLACTE, AR (RBEIE TRER 24t

3 BL

2 LATIR, S5 & WIAR BOAR 8 k0% b 18 T R2 #h 82 vh i 30
5T I 2 2 R, AR BRI B R A S, D TR
i T, EEEERE SR . MR, )
SRATAE — L ) RN PR, Bt Ab B AN MR ) S 2 M . BHERIR
FE I PR 25

[5% 3Cik]

(11K B AR, K 30 W, 48 8 20 AR 1 WL X 4K Ik 3 4 2 1L
AR T 2 T (00,5 1 £k % K, 2023,1 4(6):78-83.

[21F T .4 M K o T2 0 T 45 & 3 8 A3 R[]
# 2# AR R 11,2023,67(1 2):30-37.

BIEGEHE.GEABEABREAABAESHERLER
AHF 7 [I].4k 3 #r % 11,2022,66(1):121 -1 24.

CATBRAE . b o 7 7 3 30 7 4 8 VA Tk 2 o o o I L],
£ 3 # 2%,2023,49(4):122—129.

[517h . 45 A # BT 3 7 T 4 80K 72 [k 38 W 5 B A 7 o B RL
F I3 ¥ 2 44,2023,(1):139-140,147.

EE B

vh A (1992——), B 50k, W) RARA, K 3 A4 b 45 42
VRN TAE; 4kA ik 432 TAEEHIR

18 Copyright (© This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.



