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Tunnel . . Start—completion Length (km) / Construction
type Tunnels (project) Location dates maximum depth (m) method
Mountain ~ Gotthard Base Tunnel Switzerland 19962013 57.10/ 2450 TBM + drill and blast
railway Brenner Base Tunnel (Brenner Railway) Italy to 2011—under construction 55.00/ 1600 TBM + drill and blast
tunnels Austria
Lotschberg Base Tunnel (New Alpine Railway Switzerland  Jul 1999-Apr 2005 34.60/2100 TBM + drill and blast
Passage)
Gaoligong Mountain Tunnel (Dali to Ruili China Dec 2014—under construction 34.50/ 1155 TBM + drill and blast
Railway)
Koralm Tunnel (Koralm Railway) Austria 2011—under construction 32.90/ 1250 TBM + drill and blast
New Guanjiao Tunnel (Qinghai—Tibet Railway) China Nov 2007-Apr 2014 32.65/900 Drill and blast
Ping An Tunnel (Chengdu-Lanzhou Railway) China Oct 2013-Feb 2017 28.44 /1700 Drill and blast
Guadarrama Tunnel (Madrid-Bayadorid High- Spain 2002-2007 28.38 /900 TBM
Speed Railway)
West Qinling Tunnel (Lanzhou—Chongqing China 2008.8-2014.7 28.24 /1400 TBM + drill and blast
Railway)
Semmering Base Tunnel (Gloggnitz-Miirzzuschlag Austria 2012.4—under construction 27.30 /800 Drill and blast
Railway)
Hakkdda Tunnel (Shinkansen Line in Northeast Japan Jun 1999-Feb 2005 26.46 /540 Drill and blast
Japan)
South Lyuliang Mountain Tunnel (Shanxi-Henan— China May 2010—Jun 2013 23.40/550 Drill and blast
Shandong Railway)
Yuntunpu Tunnel (Chengdu—-Lanzhou Railway) China Oct 2014—under construction 22.92 /750 Drill and blast
Lushan Tunnel (Inner Mongolia—Jiangxi Railway) ~ China May 2015-Aug 2018 22.77/500 Drill and blast
Zhongtianshan Tunnel (Nanjiang Railway) China Apr 2007-Feb 2014 22.45/1728 TBM + drill and blast
Daishimizu Tunnel (Joetsu Shinkansen) Japan Dec 1971-Jan 1979 22.22 /1300 Drill and blast
Qingyunshan Tunnel (Xiangtang—Putian Railway)  China Aug 2008-Sep 2011 22.17 /890 Drill and blast
Yanshan Tunnel (Tang Zhang Railway) China Nov 2010-Sep 2014 21.18 /557 Drill and blast
Waushaoling Tunnel (Lanzhou—Xinjiang Railway)  China Mar 2003-Aug 2006 20.05 /1100 Drill and blast
Simplon Tunnel (Simplon Pass route) Italy— 1:1898-1906 19.80/2150 Lower pit + parallel
Switzerland 11:1912-1921 pit
Gaogaishan Tunnel (Xiangtang—Putian Railway) China Oct 2008-Jun 2012 17.60 /819 Drill and blast
Muzhailing Tunnel (Lanzhou—Chonggqing Railway) China Mar 2009-Jul 2016 19.06 /715 Drill and blast
Qinling Tunnel (Xikang Railway) China Jan 1995-Sep 1999 18.46 /> 1000 TBM
Yingpanshan Tunnel (Chengdu—Kunming Railway China Dec 2013-Feb 2018 17.90 / 833 Drill and blast
Double Line)
Dalata Tunnel (Sichuan—Tibet Railway (Lallin China Oct 2015—-under construction 17.32/ 1760 Drill and blast
Section))
Sangzhuling Tunnel (Sichuan—Tibet Railway China Dec 2014-Jan 2018 16.45 /1347 Drill and blast
(Lallin Section))
Qinling Tianhuashan Tunnel (Xi’an—Chengdu China Jan 2013-Jul 2016 15.99/1016 Drill and blast
High-Speed Railway)
Dagushan Tunnel (Lanzhou—Wulumugqi High- China Mar 2010-Feb 2014 15.92/ 1085 Drill and blast
Speed Railway)
Daiyunshan Tunnel (Xiangtang—Putian Railway) China Dec 2008-Mar 2012 15.60 /638 Drill and blast
Zhujiashan Tunnel (Xuzhou—Lanzhou High-Speed ~ China Jan 2013-Aug 2016 14.95/715 Drill and blast
Railway)
Daginling Tunnel (Xi’an—Chengdu High-Speed China Feb 2013-Sep 2016 14.84 /1185 Drill and blast
Railway)
Beacon Hill Tunnel (Xuzhou-Lanzhou High-Speed China Mar 2013-May 2015 14.75 /708 Drill and blast

Railway)
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Tunnel . . Start—-completion Length (km) / Construction
type Tunnels (project) Location dates maximum depth (m) method
Dayaoshan Tunnel (Hengyang—Guangzhou China Nov 1981-May 1987 14.30/910 Drill and blast
Railway)
Tianping Tunnel (Chongqing—Guiyang Railway) China Apr 2013-Jul 2016 13.98 /900 Drill and blast
Maijishan Tunnel (Xuzhou-Lanzhou High-Speed ~ China Jan 2013-Apr 2016 13.93/675 Drill and blast
Railway)
Shin—Shimizu Tunnel (Joetsu Shinkansen) Japan Unknown—1967 13.50 /1200 Drill and blast
Mont Cenis Tunnel (Turin-Modane railway) Italy—France Aug 1857-Dec 1870 13.70 /1800 Drill and blast
Tuan Tunnel (Chengdu—Kunming Railway Double China Mar 2014—Nov 2017 13.37/550 Drill and blast
Line)
Ba Yu Tunnel (Sichuan—Tibet Railway (Lalin China Dec 2014—under construction 13.07 / 2080 Drill and blast
Section))
East Qinling Tunnel (Ningxi Railway) China Jan 2005-Jan 2007 12.27 /580 Drill and blast
Zongfa Tunnel (Chengdu-Kunming Railway China Sep 2014-May 2017 11.97 /570 Drill and blast
Double Line)
Yuanliangshan Tunnel (Yuhuai Railway) China Mar 2001-Feb 2004 11.07 /780 Drill and blast
Arlberg Railway Tunnel (Arlberg Railway, Western Austria Jun 1880-Jul 1885 10.65/ 1311 NATM
Austria)
Qiyueshan Tunnel (Yiwan Railway) China Dec 2003—Dec 2009 10.53 /670 Drill and blast
Mountain Laerdal Tunnel (Oslo—Bergen Highway) Norway 1995-2000 24.51/ 1400 TBM + drill and blast
highway  Zhongnanshan Tunnel (Xikang Expressway) China Mar 2002—Jan 2007 18.02 /1640 Drill and blast
tunnels  yinsinoshan Tunnel (Traffic Channel of Jinping China Oct 2003—Aug 2008 17.5/2375 Drill and blast
Hydropower Station)
Gotthard Road Tunnel (The North—South Trunk of ~ Switzerland May 1970-Sep 1980 16.92 /1000 Drill and blast
the Swiss State-Owned Highway)
Muzhailing Tunnel (Weiyuan—Wudu Expressway)  China Apr 2016—under construction 15.23 /629 Drill and blast
Arlberg Road Tunnel (S16 Arlberg Highway) Austria 1974.7-1978.12 13.98 /736
Micangshan Tunnel (Sichuan Ba Shan Expressway) China Oct 2013-Aug 2018 13.81/1070 Drill and blast
Xishan Tunnel (Taigu Expressway) China May 2009-Oct 2012 13.65/700 Drill and blast
New Erlang Mountain Tunnel (Ya Kang China Aug 2012-Sep 2017 13.46 /1500 Drill and blast
Expressway)
Hongtieguan Tunnel (Lin Chang Express) China Jun 2009—Sep 2013 13.12/ 600 Drill and blast
White Horse Tunnel (Jiu Mian High-Speed) China Apr 2016—under construction 13.01 /1092 Drill and blast
Fréjus Road Tunnel (Bardonecchia—Modane route) Italy—France 1974-1980 13.00/ 1800 Drill and blast
Snow Mountain Tunnel (Taiwan National Highway China Jul 1991-Apr 2004 12.90 / 600 TBM + drill and blast
No. 5)
Maijishan Tunnel (Baotian Expressway) China Dec 2005—Jun 2009 12.29/ 675 Drill and blast
Gaoloushan Tunnel (Pingliang—Mianyang China Jul 2017—under construction  12.25/ 1500 TBM + drill and blast
Expressway)
Grand Canyon Tunnel (Ehan Expressway) China Sep 2016—under construction 12.17 /1830 Drill and blast
East Tianshan Tunnel (Barikun—Hami Highway) China Aug 2016-under construction 11.77 /1225 Drill and blast
Mont Blanc Tunnel (European Route E25) Italy—France 1958-Aug 1962 11.61 /2400 Drill and blast
Old Camp Tunnel (Baoshan—Lushui Expressway) — China Mar 2016—under construction 11.52 /1268 Drill and blast
Yunshan Tunnel (Dongying—Lvliang Expressway)  China 2011-2014 11.39/743 Drill and blast
Yingpanshan Tunnel (Huali Expressway) China Dec 2016—under construction 11.31/868 Drill and blast
Baojiashan Tunnel (Xikang Expressway) China Apr 2006-Jan 2009 11.20 /700 Drill and blast
Kan-Etsu Tunnel (Kan—Etsu Expressway) Japan 1985-1991 11.06 /1190
Hida Tunnel (Tokai—Hokuriku Expressway) Japan Oct 1996-May 2008 10.74 /1015 TBM + NATM
Tongzi Tunnel (Lanzhou—Haikou Expressway) China Mar 2018—under construction 10.50 / 649 Drill and blast
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Tunnel . . Start-completion Length (km) / Construction
type Tunnels (project) Location dates maximum depth (m) method
Baota Mountain Tunnel (Pingyu Expressway) China Jun 2009—-Jun 2012 10.20 /700 Drill and blast
Plabutsch Tunnel (A9 Motorway (Austria)) Austria Unknown—1987 10.09 /763 NATM
Niba Mountain Tunnel (Iasi Expressway) China Dec 2007-Dec 2011 10.00 /1650 Drill and blast
Mountain  Tunnels in the water diversion project for the China 2017-2025 —/607.4 TBM + drill and blast
hydraulic ~ central area of Yunnan Province (Water diversion
tunnels project for central area of Yunnan Province)
Hanjiang—Weihe water conveyance tunnel China 2012-2020 81.60 /2012 TBM + drill and blast
Pahang Selangor Raw Water Transfer Tunnel Malaysia 2010-Feb 2014 44.60 /1246 NATM + TBM
(Pahang Selangor Raw Water Transfer Tunnel
Project)
Diversion tunnel of Jinping II Hydropower Station China Jan 2007-Aug 2011 16.67 / 2525 TBM + drill and blast
(Jinping II Hydropower Station)
Futang Hydropower Station Diversion Tunnel China Apr 2001-Feb 2004 19.32/700 Drill and blast

(Futang Hydropower Station)
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(1) FEIE 28 Bk b 2 A v i, AR e 2, 763
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i LRETE, RIJFFZIm 50K, 2 W) i A A S,
M DL ] s 1 R g XK A RS T ) s 56T TBMit
TREIE, EH R ) XA KA TR B R LI R AR
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3.1, SR AT TR

FERF BRI RE A, E A b 5 ) 8 B A A R
e FLG SR TN, SR EE 7 VI L 5T ), AT
5% 2 VHETFR P B 5 TR T4 . T A ER I 500 mi
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TFIHHEATE R (probing ahead of the face with drilling)
A RS YOI S AT T B O B 7 TR R A A, Aok
(REARG TN BT RS TE BT A HB BT S5 R . AT ST (ad-
vance heading) X3 AT -47 S YUHE AT IR S 5T:
O#BHIF47 $5T (advance heading parallel to the main
tunneD) TR EDUURG A, AIAEME Cid At @K, is
EHRE . HEK VRS, HURTRE RPN T I B 38 il 2 T R
B CAR D INPRE TRERE, Wnry g il bR . @k
A7 1E7F 55T (advance heading in the main tunnel) 7EF%
T8 B 57 M RS, 2R —E8sr, TR b
“FAT J B A

3.1.2. MR TS

WDPRVE B H A R RO FL e . SRR (MR
WO LLANRS, DL A A D7 VR SR A I 1 1 T T
HI A AREE R . AR AL R K, HLEEE YR B AR
AW R, LTINS B AVE AR A Wb =, Bk R
oy B T R AT Hb BT AR TR AN AT D 1 — 84y, SRR
ALFE: OB e v PR I PE B9 38 3 v LAIA 2] 100 m, J8 i
i J5T A oA 1R S S U PO A B T 1 T T A LI
T DI b A o SR T 32 B TE R TR (TSP).
B EN G (TRT). FRIEHE BN BAE (TST).
HbFE A VR (BEIEVSP). R IE HuF T (TGP).
KV P v (HSP, horizontal sound profile). [ifi
RS WYL (2 R T U R I TRV R BE S A KT
30 m, A FHORIRMIAKAZ, F3 38 i SR A0 i v A Ha
Ty 34T RS W ) )53 7 1832 (ground probing/penetrating
radar, GPRO. KBk i3z B0 — U N im it 6 3 11
A% B 57 (transient electromagnetic method, TEM).
B WSO AAR I 558 ) 41 A1 HURG 8% () 20 A 4R 7K i (infrared
water exploration technology) ; @ yE, I DIHLJH 4
M 22 S o B, B AN 7 R A BRI R L HR R AT TR
(bore-tunneling electrical ahead monitoring, BEAM) J7
W =4 (3D) BRI (three-dimensional induced
polarization method) [6], A F R T AR MERFN & 7K
O, 185 TBM& G A7 1T PR B TR

3.1.3. i HB R g R R R 5 e

/NS e SR S I H AT Z N 77 R A R
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2R TP RS BN A B S B s A IR ES, FETE
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PRRENSGIER R R MEFMER. ReEfh SR
MR AR LA, JE DAL R ZH3S (stress buildup,
stress shadow, stress transference) JiHE 1 Ay 1 ) 3k
fih, $RH4 ANEBRAE, R B HOE R A S A R
Z AR 2, IF HAERR B oK sk 51 /K BRI 2 1 T
FHAR P RS RRR

3.1.4. HOE KA I

BEIE I Tk ferh, RTINS, T
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THH AR HAT SN . WS HE &S, X
it A3 64 B S T R AT B 22 TR AN Beaz i), AR
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3.2. Wit 5t T
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B T8 15 11 75 78 93 75 FE RS A B TR 5 K SCHb T 4%
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Ji& ks BE R A A i AT A A W [12,13].

R TR A AR R 0 T I ) o 5 4, St TR 1)
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AR R mET H AT TR TAHZ e, T
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(1) Wik P i B L il B DO 12 . R AR
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oL F A A M EE RO R N R 28R, I 5
Y H IO S R A5

(2) M7 FE Al B A5 2 51 S HOL R EL RO RS
FeFBlE 2 R EA TEA S RS A1k, TR R S
PRES 5 SR I BCEAME CLURE, RAGEH SR R ek =
LS % 1) SV L ) RS P, AR 1 B SR
MEPE L, B o BT S T BOE DA RN L HERf LN T30

AW iE.

(3) Jiti TREHES R T E A HarfEad 2
it L7 B e I 7 A e A R B RS, stk T
SR, @ e = IR ER, HFEE
Jr e E R T RS, BRGHE TITAT, =
TR R, SRITK, SR, Hrh— AT ) A
FE 5 R EB N

DRI RS TE 5 AR RRAE S 52 JIRFS 5 R TE A 1R A
(GRS Y52 S ER O AR AR -1 E /A NP = Ny 151 VA BT E 214
Ko FES)8 ) R PR AR, A 0 ZER 3 = 4 sm
M| (Zhang-Zhu 58FEHENI[14]) LA & 3287 S 820
TR I I 77 R R A5 R IR % 3 DB T SR FH [ T AR X T
WAL S5 152 707 T BA — e . RIS IE pr b fr &
(40 by 7 g AR A 3 B i DL AT v A 2 AR, A R AR
ARTE N R AR TR, S 4 2 ORI S 300 B AR 5 v 4
B 18 A 1R KA

FARBEE B AS BT h g — MRS SR dE b
Ko S SR B A FE o SRR S B 3 i e R AN W
SRIORN B 3, 3 PR R v A 1 A B A B U I BRI A
Jite T S0 B A ) PR M S A 7 i T DA VA e Bk
FLAE P A 3k i A2 o AW AR Ak, BT DLE I it T R 7 B
T8 P EBREAT I /NS A, SREHL N ) AR5 S
[7,8]0 Jiti Tk F 8 5 th 4k, AT DAsd I XU H 2 HE AR
[151F13DEOEH HE AR [16] R KBS A R 3D M =,
FaE I 2 (A R RS B A AR R T A5 M TH PR RS P2
S JUATAE S [17]0 R FH it 235 A R o o X SR O A
(AR, PR3O R . TERA LL A )52 [18].
K FH 78 T2 TG 2R A i 2R 0 B BN S U 30037 68 iy Tt S S A
MWAE IR, 125 G MRS A AT TH B4 Bh iR i Al Ab 2

i ot 7 E I TG B e, SR EE
ERss s, BERNEORE KA, BRI AT
B AR, WA TR NSRS AR
SERE I W DB e i NS I G T 0, Rl LA 3
B AR AT P . X TSP, BT R
TkS au Ak 1 L 25 9> 1 R Ge, 16 AT DL g A Do i e
S, EUE 53 B s R SR RO AT T . SR DA
PR oy AR LR AR T 73 A [19177 9%, 38 W] DA 43 S ik
FARBIE I R EARAE , X ST R 2 A Rt

it T EE AR R, AT B E B A W BCR LA T
TN ERBAT AL, BT B TUE SR IR
feidt . S drs SRR, k7 FE B 5 LU A N,
it T 75 CASAT BETH 7 N, DA S BAR IR, 42
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Ak, BT REKEBIR B 3 SRR, PR
TG HE— S FZ 20 2 (R KON S ) R P A DR HE
Ri[20,21].

R BRI I AL B DL BRI IR
HTR S5 PE 2 R AR AR R (A8, AL T 175 U8 7 B 2 )
F gl MR AE —EMER, dE—BuhEzsh =
(R 250N o DA B 3 B 2 BT H S b T — BUt E SN
AN e BB B2 M AR . Yus5[22]. Yuan5[23 ]
SR R L, AHEE—BA, dE—Buh RS2
3 RO PR T8 S5 7 (1) 52 F R AR FE R B, 40 bt S R AT
RN TS A B TE 2 1) b R . PR ER R AE [21,24], BT BATE]
8L PRI K BR E 45 4 IR PR 2 A PR AT VAL, sk
PR BEiE TREPUR Bt 2t 1 BG4 HE AH PRI 8 4k 20 #r
FB.

Bl & PRI SR I OS, MO e 2 v, TR
R T8 AL TR HO N IR, EMRIER R &R 5 KA
KRR . BB X EEEERAERH, AT &Ny
T B TE A 1) 5 5 R A FE (3] WEAEH T &
HiU S IR B A fid R A R S T R E T . BT
LN g AR B R X R S A PR W S i
W, TEINEEAEER L R IR R O 5 R AR ML K BT
T, LAROOT R B ok iE 15 AR K e 78 A 3 5 it PR 7
TAE, ARG — PR RN & e, ok, anfif
FPUR RO AR G, A S BT B A AR M5
S TR AR TR HE B TR 1 5 [ AR AT e 4
REfRD ) FEE ) 2 —

3.2.2. il T
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