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The Application of Comprehensive Geophysical Exploration
Method in Advanced Geological Prediction of Tunnels
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Abstract

Tunnel engineering is a concealed project, and tunnel construction is complex and unpredictable. Tunnels will pass through various
adverse geological conditions, such as faults and their fracture zones, karst development areas, water-rich areas, high ground stress,
weak surrounding rock areas, and dangerous sections with high gas concentration. If the geological conditions of the surrounding
rock within a certain range in front of the working face are not understood before the construction and excavation, it is very easy
to encounter geological disasters such as sudden mud and water gusking, gas explosion, and rockburst in the adverse surrounding
rock geological sections. When conducting advanced geological prediction for tunnels under complex geological conditions, the
prediction results of a single prediction method cannot comprehensively and accurately reflect the changes in the surrounding rock
and groundwater of the tunnel. To ensure the safety of tunnel construction, it is necessary to adopt a comprehensive geophysical
exploration method for advanced geological prediction, that is, combining long and short distances, with long distances guiding
medium and short distances, and medium and short distances verifying long distances.

Keywords

Advanced geological prediction for tunnels Comprehensive geophysical exploration method Application Examples

R & IR A e R 8 R B 3 BT TR R R R
ReklE HARIT
BONEAS BRI S BRI AR A, T - BN BBH 550081

mE

i AR — TS LA A LA LR A R THULME, BRI A F AR B 6 R BRI e B B AL | BT
K. §AK, Bk, %80EEARRMIE SN LR, & THENTER T HET @5 — 250 B 6 B 2K
R, AT REERFEMSG LB RRAL, MBI, BRFRTRE o LI H TR T A L AT T H TR
F— TR H TN R R LT, AN B S TR TR, AT RIEREHETES, ALERR
GAPIREHATR TR TR, RS, KBRS PEBE, PABBRIEKIES,

ES a0
R AR LRS-k R SR

13)% R BRI | 20 R oTRE R ML TR , S E]

BT TR e FOIIRER A  ET TR AL
e T AR T Sk, R T, GRS, PLh AR . b L
e TR s £50. sy T SPBHCU RIS, AL, TARRE.
PR E T b T A A e e L TR . DRI P R Yt B B 70
A e (it gy BRI SRR R A L.
I A s e e DR T TR | b T A R ) TR
. AR Tia . THRERSE s, o SR TR e LR BB TR T B

SRS T R B A R L I R T
2 BEttEMIRIMIKE AR E

— _ AR LTI R b TR 4
(RERT] R (19800, 5, PETEION K e » 35 T “HmAIE * T TR, BAMBRTREA

&, TR, MBABIENR.

104



TRIGITEET - $07% - $ 084 - 2025 £ 08 A

ARt AT HU RIS RO RIER AR AR i
JG, FERETRIACE ARG, S REBETHSCR A
IR, RREFEME THRAIEDK .

B 2 BB 8 RSk

BRI R EEFE

B i T R — N A A S TR R Eds
SRR . ERTE ARG R . B
ik TSP %%,

R R AR L T AVARIN, 7R AT F TR R
53R 25 R SRR, 43 25m —k, —KTEEY
30m, HifERUEEEERE Sm Dl b, HUBES k3 R R
M, /NS TR EE R, b TIAIBRRT AT ek, PHREEE
W, TR .

BRAR R F A T HIRE KGR, ek, &
WK, WrE RS R R B R B KX DL E K, 2 H Bl
% T T 5 {2 ot o AN R 1 2 o e o R AU HL i B
BN IR, —RVEEA 60 ~ 80m, HifEFIKTE
BEARPE Sm Db, BRAS s R PR R, S TIRAPRRE
TR ASSRARET, A5/ K= OB RITTHR A SRS
MR R (BFRAEEATS

TSP L& AT RIDHE L. EIRMWRALE . R
RHTANEERTEE SRS EE L EX, SRR
BHES 100 ~ 120m, HIGPRKIERHCE 10m DL F; AiRsEEs
MORE T =, BERRIREE A 120 ~ 150m, HiIJE R
R A/NT 10m. TSP S RIFERN, SR TAEE
SR A BA—E IR | BT . R SR
PRINEE st (HFTHRE A

BREE AR T S TR E R 21, B — A

RITEAFAE LR, AR, 2T O AR BT s 7
RITERNEATEE, R G SR TR AT R IR A
W,

4 EWERE TR RS 6

RGBS, X EEHHEERIIA (Q) . A
(T) . “HEAR (P) AR (C) HIZ, ISR |
REFE RS . BERE . TUA IR

AP H: DK21+051 ~ DK21+171 Bt A7 g H i il
2, RAMTELE:, BB TSP AR

J7id— TSP NI

T T
I ) S | B P
= il A 1
bq o1
RN {U_ &
60T R | | ]
B, RSB, 1
R
e DRZL+105~- D < L2OBHA R
'l It Bk P,
% M.

H—..t.

DK21+051 ~ DK21+171 £

7513 B AR R

T2+ 100~ 1621+ S TR
EEAREE, R
FARH.

TR 45~ K2 OB REF
ERRREN, WS
HFHER.

DK21+038 ~ DK21+118 iz DK21+070 ~ DK21+150 £

7313 = MO ER AR

DK21+053 ~ DK21+083 £

105



TRIGITEET - $07% - $ 084 - 2025 £ 08 A

DK21+095 ~ DK21+125 Eg

W = R B 2R E &, & B FE DK21+058 ~
DK21+098 B, DK21+101~

DK21+120 %, BEETTHHERLE, Sluh, SaH
151w 2= N N = R B ATIETf ) 20 QU R E PO ==

W7 FHZ RIS :

DK21+058 ~ DK21+090 [X B 2 e i Bl = A
AR, TEAETATILGR, e, ififE DK21+066 2T HEkiE
PRiREE— TR, BT . SEPRIGN S 3T FHRIG AR &

DK21+095 ~ DK21+120 [X BB 2 e i s = A
AR, TEAETATILGR, 2K AE . ifE DK21+098 H-F-1H

W TSR, RIS . SObRE ST THRIE N
L
5 45it

e EIR TSR, =R a7 4]
TE L RANSL PR TR

BOEEARY &, RS RFTEEM, Wit T
BSEM, MBEIR TSR F N LAfe H .

. |
i o

DK21+066 E-FMH AR

106

DK21+098 E F &R

6 45iE
G e IR R S BRI AT ] BB AR R M

RN R L RTRES | & (I HOTE R BRI . AT
T,
Ntk , FERRER TR TR LEF , RS 5E ]
NIRRT A R AR E . 88 RTRETS
P (T RS, ST R TR RO R O & A, HREZE Y T
fR SR —E R EVE RN R Bl S TR, AhE T
WERTHZME . e T 5. S SR RS RRI R (kTE.
XGRS T T, b T RS RS AR A THRAL S,
INRER SN T2t LE , Bl T2t T, BFA
HERL
7 RE
B T AT R PR R R AR E i T R AR A] DY
BEEIATT, W TFPakE i L AR RO e . S A T
| PEElE LSS e B EENE REM.
X TSRO 5 & RN BRI, R e 24 T,
IRk, Fo0 EEEARGE TSR A, HT RS
PRI, TSR AR SRS R e, (AT
TtReEnS MRS TR THRERITMARSS, DU REriEshT,
R TR AR
Sk
[1]1 TR O A SR AR I 0 2T s A sk e 1R Az ).
TR IR HL,2025,41(07):121-124.

[2] SRR B M R PR A A Va Bk 1 mh ) iz 377U ) 117K
1E,2025,(07):282-284.DOI:10.20198/j.cnki.scsn.2025.07.020.

[3] #E 2 Me AR R 5, 45 A Ml R IR AE A L R R Y
B [I]. 325 $:K,2025,25(03):83-88.DOI: 10.13828/j.cnki.
ckjs.2025.03.009.

AL



