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Application of Inclined Hole Exploration Technology in Goaf Investigation

of Xi’an-Chongqing High-speed Railway

LI Xin LI Chenglong DU Yuben CHEN Liang
( China Railway Eryuan Engineering Group Co. , Ltd. , Chengdu 610031, China)
Abstract; Goaf investigation is an important part of geological assessment for route selection of railway. The goaf features
great hazards, high concealment, and accuracy of existing data varying significantly. For the inclined hole exploration,
in the investigation of steeply inclined rock strata, boreholes can be arranged in a targeted manner by intersecting with
the occurrence tendency at a large angle; and for the same hole depth, more strata can be revealed to realize the mutual
corroboration, resulting in obvious advantages of targeted investigation. At present, there are few cases of applying
inclined hole exploration for the investigation of the railway goaf. In this paper, the goaf investigation of the Tiefengshan
mountain-crossing section of Xi’an-Chongqing High-speed Railway is taken as a case for study. Based on an analysis on
the collected mining area data and detailed geological surveying and mapping, the inclined hole exploration is used to
investigate the coal mine goaf, providing a clear basis for the selection of line alignment and elevation, and resulting in
good effects.

Key words: inclined hole; exploration technology; geological assessment for route selection; goaf; high-speed railway

2R 2% DX 0k it TR Ml o 2k ) 4 IR P RO R AR 2 AR H BREA T ML 5
gro RAEXBARMANEE BEA RHERES 2 A FAUEEEIEINE R XK VN AR TR
SFREARL FEIE TR T R A X IGIESERtEH & KK, 2800 H DR B R0 i [ 5 7 b R 8 o i
ARIE S, T Al B — R AR R AR T LASRIE . SRR B SR H] , 8t B R R s X BUA YR TR

%5 B #4:2020-12-02

TEF A 2K (1989-) , 55, TR

5132 AE 3 2R, AR AL TAS, . REAL R A VU I R R R 2 R g AT [T ] R kB R ,2022,2(1) 267 - 70.
LI Xin, LI Chenglong, DU Yuben, et al. Application of Inclined Hole Exploration Technology in Goaf Investigation of Xi’an-Chongqing High-speed
Railway[ J]. High Speed Railway Technology, 2022, 2(1) :67 —-70.



14 2R A R LR BT PY i e AR R 2 X i 1

2022 4£2 f

TN AR DO Bl , AR B B A e, BRI
BRI N KA T BRI, N2 BE IE BE R B ROk E
AR F A B IR LR — AR

SRR, 5E T A B o -

(1) B HEAR R AR 50 m DISMNEA RS X

(2) FEF8 3 P i AR B JE ity L, e A0 XA
TR 1 2 o K A 3 B e T )2

(3) St A Ak P ) T RA B Jo A, e 43 A X
ARIRIBEE H o

TEWCHEA DX GORLFI TR 20 30 R 22 1 BE Al 1, fe &
G HH A R A TR T 58 0 < Y b S AT A AR Bk
R AR AL DX I, AR BEER B i 4 A + 350 m
Teti o ARTTERBIHE 1A KA K SRR, 7
G 1 Y B AE T R 2R I o BV R JE
"R PRSI

1 IEEMEER

1.1 ITIEEHHR

VY B (Y e — PR R LR I ) JE P = A
(FPR PG4 T ) PR fon Sk % 3 1 ) — 340, 2
FOP R BRI “ N \BE” op o (4R ) Wl 38
OIS 5 A 1 Gl s ST ¥ (V2 S s B LB, 1]
TR KSR ) T 25 9\ 1) 25 i o 3 0 4 3k 22 BT 3 s
) —iBare K ALHFET MG, WREEMETK, R
LRI 25 N 5 RS e 7 v Rk B AR B . IE SR
UK JE 489. 467 km (A L fii e 2 8 IR/ SR R B 4%
LRKE 10,977 km, SO REAG $E 17 4-488. 733 km) ,
HrpBePiA SN S E 79. 7 km, F R T N AT
K 189. 109 km, PU 1|45 55 N 241 K J& 220. 658 km.,
B 9 A, IELA 4 288 A (K 121. 116 km) | ik
T8 90 JE (K 291. 641 km) . HFRE K 412,757 km, (5
IELAEHHFEY 84. 33%
1.2 /RIS R R

BRUEILTFRLE TN AR A8 S5, o XS 3. i
R PE IR B R PR, & KHE 1 & S P Rk 500 ~
TR, BN %) NERV M. fE=&RPHERAN
TR, ERAEK 114 km Bk 2™ a1 dEAE VG 2 90, 4
WHE N EBRPHEOARY, WEA =R L5k
BEP T RAN . i N64°E, i B . 5 R
TR B M AR SLACBE , Wi 2 70°, I B ST B FE 5 L
W%, WA 25° 22 AT, SRR A BES, S — AN X AR T
AU SR SRR R S, B A
P, FeAgAR R) , MR AR AR AR, 5 R B b )2 3R
PR — 1l =0 A AT U, A A SR T A A
[B] , SPA T 1 2k St AR IR R A

1.3 HEEM

BRug 1l 5 RN X B AR DU R 4 T 4 bk Ak R
Q5 ) By L5 FIRILE NRD R4 IR 4l
(L) Ve Jemibr, U BIMAL (J,xs) Yo 5 Je b & B
A (Jx) Je s b s P T o B4 (), ,2) e
P TUE R, FRBIRPAL(),2) WA b,
=B R EGMF A (Tx) s R TUa K B= , h 5
EAR(T,b) KA A A ShE Mok KR TUE, T
BB (T ) KA A nE R AsRa. eaE
X RRKZ R KA LR . FESTHEMZEN =R
ESERH (Tyx)) , (I AHZE N =F R PR ER
H(T,b) FEEFBEITA (T )™,

2 BMREREERSATE

BRAHE™ FRBEE T IERE B e T
=R LG TLBURES , B AL T 5 4 =
B bl BRI SRR AN 33X 1 J= % £ K i 40 1
LAV AL AT IR R

DR Y GO A VR A A 5 N BRCRE TEH R R
U7 R 5 RHUBETRIEAT T T8 T B b, BT AL
AL R AU R E RO B F LA P A0 58
AR S BEU L MEBEAR R 455 BEA BTRE IS
bR 2z R Bl FL AL AL R S T IR A A Bl
70° . MRAREBEA BN G 2, RIS 25 AR, S BLRE
Bk, 725 TR WA KT 60° 1 BEM M X, -5 ik
TEAE— 72 PRI , T AHFL B4 S LA f 35 ZEBENT
HEP B B LA T REE A B9 5T
I Bl AL o) U 2GR, S 0k M J2= AR 3G A, AL TR ]
SR, A AR S B i TR T

DRI, A OBl 5 2 iR R FL I ¢, 45 AR
i) R SR JETOIR RO, R S A Bk
7N

®1 HARTRERIEAMRSBER

T | £l
/() | /(%)

R

R H 1 o

LG =

R L = B 1
W, WA AT I 41 410
ZBRZAL

58 200 5 1 4 L B
AR BAE AR K 390
I B AL

CZ-QGS #}-01 | 332 15

CZ-QGS #}-02 | 332 15

3 HABITEERAERREITLE
3.1 SHALBHEERAETR
(1) BEFL VR E 5 ML S5 AL 1 3 AT 9, O



%14 R AE R R EORAE P e AR IR 25 X 4 1

2022 42 J

Fh R AR MR 2k B S b v B R R R A
DUBCAHSE . TAS B S AP

(2) SRt R e, 50R TS 28R M B 7 1 R
Pl I R, AR A A , (R 4% J2 BERI G ST 137
O SRR

(3) BB Re EFLER AN AL A B , ARk E SO m A%
REIE AL IR FREFL AR B LWk, B R AL IR 158 22 A 2
0.2% , HARAE 25 2 ARSI T AP, 32 503
H . FRERRTI FE5 % IR A FE B Sk S0 g |1 i

FLAHA B R 22, R I — € 7 R PR IR 2 i 2 B =
frE

(4) X TR Z , T0R F SR sh SUE HUES, FFAE
H A A5 AR A 1R 2 8l SR T R ] B R
3.2 MIIZ
3.2.1 ikt

ARIEAR T A B B B P 5 1 o LA S R
Bl 15 T Y e, DL S 0 8 30 T < B Sk
FBNIA RSk o ST SR LRI UNER 2 frR.

K2 EITHHAMRESHE

Hisk TERES R
K5 e MR Wiz fif At g TAEZ K%L A WA RS
/mm /mm HRC /mm /A oL YR/ %
HUE 4 WA 43k 110 90 10 ~15 10 8 30 ~45 100
P 4 WA 43k 95 77 10 ~15 10 8 30 ~45 100
L SR A5k 77 49 10 ~15/5 ~10 10 8 30 ~45 100

3.2.2 HhitSH
MR A APER B SR BRI P R Y
RO B HES R, ALAG SRR 3 s o
®3 HHILHEESHR

TS
e Jiia : _
/m /mm Bl 230 ERS s
/kN /(1/min) (L/min)
0~15 110 5~8 400 AiAq 52 ~ 146
15 ~80 95 8~12 400 oAy 52 ~ 146
80 ~430 77 8 ~12 500 &4 92

T A LI, 75 AR AL 1R B AN [ B LAY A0 e i 6 T

4 BRI IEER
4.1 CZ-QCS $-01 S457LENRIT T2 ik

CZ-QGS #1-01 S45FLITFLAT , BT IR 2 & Bl b 2
M2 FERA 1) 45 D3 AR B, 7 K S B 3t 3 R 22 A
S3 AT DX I 5T SR A SRR e HEWTIZ AL R R E
— /TR T, (EL 2 A R B 3 2 7 bR 5 56 e A bR
I AHAT o ERBLLR HE T 7 6 f K i £ I AL, %
HET B NI TEAG R T, e A5 TR 45 S 5l Bl 35
H B HEW RARAST o 1ZFLTE 168.5 m RFEHEA T &4
Mo 2GR T (o), 76 229. 1 m PR EEHE /R 3 T
IRFE BRI IE R IR E S A S em,
SELARHLTF R, 15 373. 3 m IREIEA T &1
JEMFH =B (Tyxi® ), 7 391. 4 m SR 5% B,
PEA T HEW B (Tyxi®) , R H =B SR K
BT B 67 2, HED L AR K B R
418. 4 m Wi fE kA T KT B (Txi®) Z R &AL
SALITHR R I E AL, R R PR X .

4.2 CZ-QGS #}-02 SHh7LBNRE 12 ik

CZ-QGS 102 5 &k fL ¥ FL AT, Hb 5T 8 22 25 R 2
7 AU AR 2 A 2 TR B DXl o A A
TR A, AR BLAL F5 88 5 07 Ff B M R FL
ZALAE 325.5 m PRBEHEA T B0 Ml 2 0 R 4l B
(Tyxj®) ,7E 370. 7 m /R E T 050 1B 1 1E
TBZ B2 BN 6 em, 58 2 AR BT RME.
Btk 385 m, BARHEA T2 F I PUBE (Tyxj') Z Ja &
flo 2fLIrE R Z AL, R R BR A X,
4.3 BEMRZEEIXTELEEE

P B LR R, AR N 53 AN W 0 P 1~ LAY
2 s VORMEAT LUX , WL HLZ A8 2 07 BE AR X1
it IR T s ORI & e . B LA RG T T
YIRS, PR M 26 3 T o S5 B AR G S 258 VAR A
MR A FL ORI R 10 M S i 4 &) 1 s

e

800 |-

700 |- \f:

A
600 |- T
hz | Bk

500 - Tsxj | Ziiggim 4l
— | mEns

400 - - | EAE

300 bR

Bl tREETEE




13 &d

JiR, 25  ARHLID PR A AE P4 oo 3 R R 2 DX 5 ) L

2022 4£2 f

5 SZRiE

RHUBIRAE 16 4 R Sl A ST I Al
7 Sk B FH BT S EOR 1 BEMUA 2 Al g8, al Sk
01700 R REARSZ B X A A L, ELAH R) FL IR AT 7
W2 )Z LIAHH EDIE, BA WL A #0 1 Y205 A
I AL AL PEAR RS R, F) T 5 Al 5 2o e v LAV
A5 SGEAE A R X, 35 29T IS B e . (H
A v TR B R 23 XD PR R TR

AR IR PG 3 1 SRR S U 1 L ey B A B PR AE 78 73
BT A Hb 3T GORLRIHEA T T 40 b 5T ) 23 (0 Atk | A
TRHLBI R 2 AR DL RE AT B0k, o 2 HE 1) Kb
BRI TIAB KSR R T R IRCR . Sitt
(), AU S B 2 50 ] O H G SRS XA
TR AN N - ) T/ E 7 8 e g T B2 IR AN
TAFR B A 5

SE WL

(1] ke AR AT BR BT AR 2 vl 9 A0 G o v o Ak 2 B 28 G
BTAT AT 5 BB IR [ R AR rh Bk — Bt TR 1 A R
THEAH]. 2019.

China Railway Eryuan Engineering Group Co., Ltd. National Key

Disaster Prevention and Control and

Laboratory for Geological

Geological Environmental Protection of Chengdu University of
Technology[ R]. Chengdu: China Railway Eryuan Engineering Group
Co. , Lid. , 2019.

(2] WA LR B9 3 B 6 5 M ST R E DR [ 0 o i S R 2. OB
PG 22 2 R DR R B VA K SO B R T AR [ R AR
TR BT B K B R S B S R K R SRR
2019.
National Key Laboratory for Geological Disaster Prevention and Control
and Geological Environmental Protection of Chengdu University of
Technology. Special Study Report on Karst Hydrogeology of the New
Xi’an-Chongqing High-speed Railway [ R ]. National Key Laboratory
for Geological Disaster Prevention and Control and Geological

Environmental Protection of Chengdu University of Technology, 2019.
(3] P4 SR — 2 ST BN vh A A RN ] DX 3 i ) 5 41 15

(5]

(9]

(1:200000) 73 H g [ R]. pe#8: PO 1148 Hb 5T Jmy — & -G L BT A,
1980.

Geological Team 107 of Sichuan Bureau of Geology. Regional
Geological Investigation Report of the Peoples Republic of China (1:
200000) (Wanxian) [ R]. Chengdu: Geological team 107 of Sichuan
Geological Bureau,1980.

FEL, BB, BER, &5 2Bk L HOL R E 2 R
ST AL B [T ], R, 2014, 5(6) : 26 -31.
WANG Zijiang, WANG Ke, WANG Chonggen, et al. Treatment and
Countermeasures for Tunnel Deformation and Failure Mechanism in
Subhorizontal Red Bed under Local High Geostress[ J]. High Speed
Railway Technology, 2014, 5(6) : 26 -31.

i PRIE I LR G AT B R 5 DRI I XA iR B A R A
AP AR A [ R K. HPIE I TR AR A R A A,
2016.

Chongging Zhengshan Engineering Technology Consulting Co. , Ltd.
Geological Report on Closed Mine of Chongqing Wanzhou District
Qiaogou Coal Industry Co., Ltd. [ R ]. Chongqing: Chongqing
Zhengshan Engineering Technology Consulting Co. , Ltd. , 2016.
T, SR E M A L ZTEBE A A2 PR L T]. S
AR LT, 2013, 25(11) ; 66 —68.

LUO Wei. Application of Wire-Line Core Directional Drilling in
Steep-Dipping Strata Area [ J ]. Coal Geology of China, 2013,
25(11): 66 —68.

B RH R — AT a0 KRHLE T H AR L] e,
2014, 40(13) . 82 - 84.

ZHAO Baoping. Introduction to Gansu—East Oblique Hole Groove
Gold Mining Area Construction Technology[ J]. Shanxi Architecture,
2014, 40(13) ; 82 -84.

PG AR T ZEA CPME) [M . JE50 HuJ5T A, 1988.

Li Shizhong. Drilling Technology (Part 11 ) [ M].
Press,1988.

O i e TR R ). ST W o e e 2 R 2 IR BBk
U i SR 2 X B R TR LA R AR A [ R ] B - 1] i s - T
AR, 2019.

Sichuan Luyuan Geotechnical Engineering Co. , Ltd. Report on Deep

Beijing : Geological

Bore Drilling for Investigation of Goaf Investigation of Tiefengshan
Tunnel in Ankang-Chongging Section of the New Xi’an-Chongging
High-speed Railway [ R]. Chengdu; Sichuan Luyuan Geotechnical
Engineering Co. , Ltd. ,2019.



