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Study on Comparison and Selection of Tunnel Options for

Chongqing-Hunan High-speed Railway Crossing the Nanshan Mountain
CAI Guang
(CREECC( Chongqing) Survey, Design and Research Institute Co. , Ltd. ,Chongging 400023, China)
Abstract: The Yangize River Mountain-crossing Tunnel of Chongqing-Hunan High-speed Railway passes through the
Nanshan Mountain in the east-west direction. The Nanshan Mountain is distributed in the northeast direction, featuring
relatively large topographic relief, steep terrain, and developed underground karst caves, underground rivers, karst
springs, etc. The surface water in karst troughs flows underground through depression cones, sinkholes, etc. , without
forming a large surface water system. Three options for crossing the Nanshan Mountain are proposed according to the
alignment and engineering characteristics of the existing 4 tunnels in the Nanshan Mountain, the route alignment of the
Yangtze River Mountain-crossing Tunnel, the distribution of main buildings and structures in Yuzhong Peninsula, the
data of tunnels in the Nanshan Mountain collected from the existing projects, and the field investigation results. In view
of such factors as engineering geological conditions, environmental impacts, social risks and engineering risks, the
option of passing through Cuiyun Reservoir is recommended. Moreover, in this option, the karst section of the tunnel is
downgrade, which ensures that the groundwater in the soluble rock section naturally drains out of the tunnel through the
slope, and avoids the risk of karst water flowing backwards into the V-shaped slope section of the Yangtze River Tunnel,

so that the engineering and operation risks are controllable.

IS5 H 7 :2022-03-30

EE® AT A7) (1975-) , 55 L TR

SISCARE AT M Ak I o R 1L B Oy SR PR ST (] e Rk R ,2022,13(3) 172 - 75.
CAI Guang. Study on Comparison and Selection of Tunnel Options for Chongqing-Hunan High-speed Railway Crossing the Nanshan Mountain[J].
High Speed Railway Technology, 2022, 13(3) .72 -75.



%53 1]

A )T U AR B 1 B T 5 LR S

2022 46 H

Key words: tunnel engineering; option comparison and selection; field investigation; engineering risk; analysis on

route location

UTAESR, N TSGR R P R L X 8 A e, TR
TR T DY Pl DX P S 30 AR, 58 1 A Sk T IR £ 2
RAE, DY R M X B R i O AR . Ak Fe B A
XA DR, AR AR R, (H i T IR RO 45 R 3 2
TR A e ST S T AL B T R R R
M, ELH PO IX 22 DR A R T 2 AR A 1 e
FORHX L, = A e R s 2 e E S+ s
3t T AT R R AT R CETRME AR A AR I T
PR AR 22 S AR R, IR T 3 R M X 1168 7
FROXEREFIREAS o AUk B B TE 0 HH — AR vl g, &8
PR I B E A By — 2 R

U BRI B 27 T R L, ot s A 2% e
RER, B BEWR . 78 Ll ko 3, A i I AT i T
Sp VK B FH DL R B R IE S R
T R AR R AR E . A ZRERIE S
R L, ELASA B2 2 B R L 3t BT Dl i — E 22
S+ AL g T L 2 AT A T A R
2R R X FUM AR R 5 T IO B e L ke
B AR T K AT R Bl 6 Bk
B 1L A B T S B P 2 UGB B, e AR i K
GEUE IRy S M 5 T BOIE AL LR S T
WK AR K, 32 BRI TARBOERUZ ALK Ja X
TR

FIRTA TR s ¢ 2 it i B, B — B AR
BREGTE LT X ek i R R R L 5 AR O
BORRAE , TR 1 R IE TR B0 3 K BRI R i /)
HLER AR 2 i Ak 5 ik Jy 5 5 E AR FEAR SR
BDEETORE, AT AN, SR Pl FE i A, A 50 A T R T T
B LE A 58 LR K ST s ARTBAR T ok
BRI R T AR A R SRR AL, 32 1 P AR
TRLR G e 7 3608 it 5 2% 4 3! LA Bz 1 g 3 A L
) AR v e S XU A A B AR B AR
T3 T LR R AT AL He i , B 1 BT 58, BRI AR 4
BRI T XURSE , 0P o v DX B T8 o e 2k AR 5 FhvAn
BR e FRCRR T 25 T 7K & VPR R G0 ) X 21 <
AT A B T, PR 308 5 1 7K SO o 2 1 4t — T )
T T RIER O A B LR B Bt 2 U 2 B B
BB, B W E R SOE i K B A B R AE B A B,
3R S DX K SCHB R 0 5 W AP SR R
BRI BRI TR BT L 1 2 AR S, DARRAIRBE 1

FEKGEPRIAG: , 4 bt T35 K TR 5 R 454t
X 5T R H W REE B G T TR 2, X2 DX K S 2 )
FEHOR T RS PEAL S B i6 H AR B [ N S iiF 58 BDIR
Jo 02 FEAAHHEAT T VEARRIE ; R B SN 4 AR
Iz 1L DX e AR U K e R T B FA , % AR )
GBI ARy 11 DX A A v K B 119 B AR 3

ARSI N e AR A VR S 2 R 1L R A T
9T, o B A G R R, IR 45 & A ) TR R . T
PRI DA S SEBR ) TR 55 BP0 3 ANERBE T &R L 475
P TR BT R A TR A (2 iE H s
B R R SRR AIE I R il A ]
HEH AT M %o
1 TEHR

Sy AR AT R o A VT R 2 i L R 1 it T %
i 8 R, B X A TR Y r L R T I AT B R
WCER RN R A, Ry o 2 B R LA K A 3 1) T A7
B ) R PR PRI HOR S

A L SR Y 32 i SR i 4 ), 5 R UARIRAG L
[ K e e A 1, M i 2k 5 L0 — 30, SR AR ) A .
MBS REC K, A BEIR . A6 1L k8, A A
H b TR KIE I DL S VA o AR AR TR A T
L HUR VA R R R EA KT AR
MR A I o e 2 P AR SRR AL, AT UK
HFAKR

HR AW S 5 R BT RE, 38 Ak 0 BE A A% e LU %
TS it T iz B W ORI AL T A, SR
LR 1 o e L o 3 i T s AR TR
;6 554 Fl g 1L B A G it TR 2 — 2 Wi T s
BRI, H RS AT 4%

AT UL AR A R LU BE A 5% T8 1 it 1 75 b R A 1
JET IR L, X6 T R L A B, 2k b v R R, SR AL
SEITAR IV A By , 2k XU AT .
2 RBEFEZFmLARER

HR G BOE ] W b2 B 35 2 @A S o A B Xt
WEA AR A L kG 17 B0 G 00 RS04 N B A7 R | 4R
BEAE T 2 X KL Tra i B AL B g Lk 1
3AEERILITTEE WK 1 R,
2.1 ZRERKEAR

WRIE T 2R VLIS, T S A FS 2 el b i A S R T



A )T T S AR S 1 R T 5 e 5

2022 46 H

PR IX, T 20 g e % AR I 1891, R P LB 3Rk By
ol N ERPRIECRTRE 1, 2888 25 K TG 7R R AR T
WEIE , ORISR S AEE R e 5 ABRIE , T 2 LRI S
XK B - ZITAERIRID 2 M R T8, b e
HERK, FEEN— B AR I E AR T B S T R
TR P MME R T 70 5 P M B 22 8] s B o, 2 %
P A JRAR B
2.2 FHIEG SEAR

ZRBRAE T 2 P F B VLB S T R — 2L,
TEZF I NI PRE i, 2% T 2P LIE 6 S 4 F i il
6 SEAEART MR I, 7E L P 6 SN K44
B e B AR« = VL AE R B i A VRS 16 e 4 A
I
2.3 FEULNEAE

ZRBRAE T 2 PP B VLB S T R — 2L,
AR TR LB EAT, W oA 17 BOH 3% /g L% 36 2 g
L, FE 7 L BRI H AR % BE T 20 AR P RO s i laE
6 SARXNFIF MBS AN BAL - —{T 4B b 2%
RIS AT 5

3 FEILE

3.1 HKEKERKELIE

5 LB BT TR L, 2R B B I, e
T %M 4. 64 km BTN ST R 0.63 km, FEET
PRGN B T 320 7. 8 4400, Bl 6 ST R
4.2 4000 R T RS K TR IR .
3.2 IiEHbfR&MLbik

(1) &R RIKEETT %

WEAE AL T AV K G R AT, 5 TR b 5 ) R
W2 5RO AV 5 AT ORI b3 #E )2

NG LD DU, BRI S KR 2 330 m, i F
2R TUS AR RR K 2 it T X b 2R P 5 5
BN ASREMFRK KRR, 5Kk EY
250 m; i kT T AR b ST A% 1 AR T R R 2%, (H LB
SIS

(2)IFHIE 6 ST R

RRIE A 25 A KR PR, 38 TR 1l o [n) Ry
HEE SRR CETE AT SR R AR T R b2
FBRILA MK TR, BRIE B R HERZY 430 m, %5
A R TG R LR 1 R R 2 it TR
X MR IR AR W S B FK A Kk I
AT AE T2 T KB T L PN ) T AR R TR B
DR IT 3L BRI ST B 24 1105 m, HiA koK Sk
FE ) 250 m, BMOZREIE TR A1 B 28, 42
M A, T XU 125 o

) M ILE T F

RRIE A T 25 1A KR PR, 38 TR 1l 5 ) Ry
HEE SRR CETE S AT SOK R AR T R b2
FBRILA M K TR, BRIE B R HERZY 400 m, %5
VSR AS I P T5 5 2 TR - MR A A RN Bk
E it TR BRI RER R, I eS8 T
TR0 ] P 1) b TR 7 A R TRER B3 B, 6% T T3 oy e
Ll , BB M2 ™ E T K, SR M 3R A S bR
BB AR BEY 1350m, HiIFKKL®EY
270 m, iz W% 3B TR M BT A5 R A2 2%, R4 i i
R, AR RS 55 o

4 £ it

SCEARSEIA 4 25w 1L BEIE A 2L B TR
Ay VLR AR T B T 24 B 1) T v o B 2 B A
S o3 Ai SOt BEA AR 1 R L RS T DL A BERH AR A
B2 770 Ik 7 DO I e S RS SRS 2 e S i oy
FERE ST, 15t EEESR I E

(1) &R RIRIETT S (R TT 58 ) MR AR AFBOLE
P ST, R R A RS AR 5 IR 6 ST R L
FEHUF AR IR, W I BRI OR , Ah 2 KU A T
FE LR B e o 2 g L OB D7 58 TR L B 2 1 e i
A% A2 RURE: | TR IXUR: BRI XURS: 45 95 5 32 R TV
RIS 6 5240 R G INICET RAE AR
B AE e i /KB R T VLIS BEAY AT BE , i T s
IR foh 5 28 28 2 K B 58 (HERE T 58 A 35 T B 1Y
TR K T HE 1) %8 H T Tt T 7 KU

() ARLRF kLB, B2 5K ETT RAM KL
B BERBOR, TR M AR PR, A 2 U PRI X
WL E T, Hizr REEE A BOR R 3, PRIk 1 riE



%3 4

A )T U AR B 1 B T 5 LR S

2022 46 H

A BT KB T F AR HE R S, B T e K A
RERTLRRIE VIS B, TR iz 8 WU s il 442,
ARG 2R IR IETT 5

SE Wk

(1]

(2]

(3]

[4]

(5]

(6]

SRR, b, whiEY, & HERIWBREBOHARRERT]. A
%, 2005, 50(5) : 175 - 179.

ZHANG Xinglai, JIANG Shuping, HAN Daojun, et al. Design
Technique Characteristics of Zhenwu Mountain Tunnel[ J]. Highway,
2005, 50(5): 175 -179.

2. 45 1L R XAV AR Bt T K SO [T ], B T
2, 2019(3) : 146 —152.

LI Daiguo. Study on Karst Characteristics and Groundwater Hydrology
of Tongluoshan Tunnel[ J]. Subgrade Engineering, 2019(3) ; 146 —
152.

AR, XK, IR, A5 R it 1 T SR ST BUAR K
KIEBBIT]. A6 15 TRER, 2014, 33(6): 1090 -
1113.

LI Shucai, LIU Bin, SUN Huaifeng, et al. State of Art and Trends of
Advanced Geological Prediction in Tunnel Construction[ J]. Chinese
Journal of Rock Mechanics and Engineering, 2014, 33(6) . 1090 —
1113.

JAE e, FRis e, WR R % T it T 9 K e T 5 ik SO [ C
A A 2R S TR A BR 3CdE. 2012. 1.

Zhou Guilong, Guo Yunhua, Chen Zhiping. The Application of Water
Gushing Prediction Method in Tunnel Construction [ C ]. Chinese
Society for Rock Mechanics&Engineering.

PRGDE. T T AR BB A L A i BB S AP [ D .
B . B TR, 2020.

CHEN Qiangian. Study on Site Selection of Anticline High-speed Rail
Tunnel in Jiajiao Mountain Based on Groundwater Control [ D ].
Chengdu: Chengdu University of Technology, 2020.

FEAL. SERH R AR I - SRR BOE TR R A IR S
LHRTMLT]. ST T R CH AR M), 2008,
37(5): 4 -10.

WANG Jiaquan. The Evaluation of Karst Growth Features and Road
Schemes of the Section from Nanbai Town to Zhongzhuangpu in the

Road from Guiyang to Zunyi[ J]. Journal of Guizhou University of

(7]

[10]

[11]

[12]

[13]

Technology ( Natural Science Edition) , 2008, 37(5) : 4 - 10.
HRIOAR. PR A T O TR PP S s [T, BRil
HEHFPA, 2011(6) . 75 -77.

SONG Xudong. Principles for the Route Selection and Engineering
Geological Evaluation of Tian-de Railway in Karst Region [ J].
Railway Construction Technology, 2011(6) : 75 -=77.

. B KRR R L A R T TR SR [T ], BRE
THE2A4R, 2014, 31(12): 1 -6.

LI Jincheng. Geological Route Selection of Tunnel Group through
Wuling Mountain on Qianjiang-Zhangjiajie-Changde Railway [ J ].
Journal of Railway Engineering Society, 2014, 31(12): 1 -6.
VAR, 2L SRR R E K SCH BT S &t L], &
PEAZTRHE (W AR , 2014, 10(8) : 190 ~194.

SUN Bailin. Hydrogeological Analysis and Route Location Design of
Hongyan Temple Extra-long Karst Tunnel [ J]. Journal of Guizhou
University of Finance and Economics, 2014, 10(8) : 190 —194.
BRI B IR BRI R XK SCH SRR AT ST ] BRIE LR
1R, 2018, 35(2) . 11 —13.

BI Huanjun. Research on the Railway Location Based on
Hydrogeology in the Karst Area for Qianjiang-Zhangjiajie-Changde
Railway[ J]. Journal of Railway Engineering Society, 2018, 35(2) ;
11 -13.

ALY, ERL BRECAVERRE TR B RO 5 [T]. ik ik
HA, 2011, 2(1) : 31 -36.

CAO Huaping, WANG Ke. Study on Geological Route Selection for
Railway Tunnel Engineering in Carst Zone[ J]. High Speed Railway
Technology, 2011, 2(1): 31 -36.

K, BB, BRI, % AR EPIR ORI BR
K LT]. FEEKEEOR, 2018, 9(5) : 38 -43.

SONG Zhang, WANG Ke, JIANG Liangwen, et al. Research Status
and Developing Trends of Reconnaissance and Control Technology of
Railway in Karst Area[ J]. High Speed Railway Technology, 2018,
9(5): 38 -43.

KA, BUKSE, FaAh, S5 SR 1 DX v B B U K R R B
TERFFELT]. mE B ER , 2020, 11(2): 7 -11.

ZHU Ying, WEI Yongxing, JIANG Dengwei, et al. Research on
Route Selection Design of High-speed Railway for Disaster Reduction
in Complex and Dangerous Mountain [ J ]. High Speed Railway

Technology, 2020, 11(2) .7 -11.



