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Table 1 Summary of super long tunnels for railways and high—speed railways in China
5 R 2 FK BRI /m 25 AR ] U HERME/ (km-h™)
1 [ STEl 28236 R RN 2015-12 200
2 REEW RS IE 19095 R IkN 2017-07 200
3 KAT RS A 27839 VP S 2007-12 250
4 KfilkziE 32690 [LLiY -5 2014-12 160
5 NI S 22449 [FaE eSS 2014-12 160
6 RN H1IC3 STEl 20050 T 2006-03 160
7 B LR 20785 T H R 2009-10 160 (i 4 200)
8 e R AE 21153 R 2014-09 120
9 Bl pEiE 22175 ) Ak 2011-09 200
10 SR SE 23443 TUH k% 2013-04 120
2 PEER AR K TR K R E
Table 2 Summary of hydraulic super long tunnels built and under construction in China
=2 TREAK BEIE K /km Wi 2 HA%/m
1 K L 23.00 TR ST 8.60
2 SIRF IR TREA BRI BRI 24.30 [T 5.00
3 Fram K T ARE— XU i 283.00 [/ 5 e 7.00
4 5P B —I T AR TR 110.00 [T/ e 5.75
5 5 81.78 B/ B 8.02
6 KA oK 2 K (—397) T A% 85.30 [T/ e 8.00
7 TR EMEMOK TROKETR) 100.00 [ 1 8.50
8 LT B RHOK TR (R 130.90 LR /RTE 8.50
9 UMK TRES T4k BRI 22.60 [T 7.93
10 SIRMEEK TR T4k 2 BRI 24.30 [ 1 7.93
11 UMK TR T4k 3 BRI 23.00 [ 1 7.93

T ETEE R B IEA 6 0, Jerp KBk M ATt BEREGE (R 3) .
LB K 34538 m, &A1k DX Al Bl Bk Ay < b BT A0 0, BRI Z A, AR 1 5 6 190 14 52 35 e oK, el A i )
BURHE AT RS = R PTG ER”, = m " Rl s i s R T 24 e s A R, Bl B T B R A
B2 T3 bR B DUTE BT R R M s 3 G BRI AN (3R 4) o X SE R P G RRE A Y 1 E AT
BRI UK IR TG ERAYSN S Iy A A R BRI RS TR B, A B E 2R AT TSI B, JT T4 H Al 5,
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Table 3 Summary of super long tunnel construction in China

T (SRR SR 2841 JF T HE HARME/(km-h™)

1 E RIS 20100 AR % 2013-04 120

2 TR 2T L e 34538 KEh 2014-12 140

3 JINFHIE i AE 21775 R TR IoK B 2016-06 160

4 PALIRE ST 22923 Rt 2014-03 200

5 e SiEl 28426 B2 R 2013-03 200

6 U 111 & 22751 SRR, — IR B 2015-05 120

T4 A EBEE A RE
Table 4  Super long tunnel in China’s planning and construction
¥ [STER W& S /m 25 U HAME/ (km-h™) BBt U
1 TSI ST 22962 HTEER S T RS 350 g BT XU LR
2 ZIB LRI %A 22294 TR VU RSk 350 g BT XU LR
3 HEZE % TE 23041 TR I P LA L 2k 350 g BT XU LR
4 B R 22922 T B Rk 350 U a7 N N TP ES
5 HHE R RS 22380 [R5 %1557 200 At WU L
6 TR R R RS A 25150 [R5 %1557 200 At WU L
7 ISR A 111 R 20825 SRR 120 AT HF PR FRLZ
8 Rauthesi %38 20205 e Bk 120 T F PR HLER
9 511 fEE 32541 A T T S B 200 T F PARIELEES
10 TR LL R AE 30534 A T T S B 200 T F PARIELE RS
11 {AEFHieREIE 28031 A T T S B 200 T F PARIELE RS
12 b L BETE 69000 VA T L 200 TR Xl Hh 2k
13 SN SiES 39200 I JHERK % 0 S L 200 AT HF PARIELE RS
14 £ likEE 40000 ) K 1% R BT S B 200 T F PARIELE RS
15 5 DT hEIE 50000 RN 6 R 2 30 27 B 200 T F PARIELE RS
16 RS BEIE 21219 ENLEERIES 160 AT HF PR HLER
17 FPFERR 20456 IR A8 B4k B 250( T4 350) At BT XU LR
18 WG Ly B 24956 LR 200 it T WU L
19 PN STES 29450 TECTRR A A s R Bk B 160 g PR HLER
20 Rik L TE 25315 TECTRR A A s R Bk B 160 g PR HLER
21 =38 STE 22922 T B Rk 350 U a7 N N T P ES
22 FH v fg 24872 TSRk 160 T F P HLER
23 B R BRI 20100 FEPHZE 120 T F PARIELEES
24 BN SE 27980 ey 20 B Rk 160 T F PARIELE RS
1.2 HRBKEEZIZIIR FEWEFBE T 2K ERE A Sk iR
H AT A B 1K 22 38 g B 2 B 1 19 26 BF R S 4R R B HART R ESE " (KS).
M B ST k., RIS K 17 LK 45 M B g A R 1 LS R AR T 5 T

RIK 3] 1800 m, /il BEH I 2200 m"™, %8 7E i T OO I, Sk % R s T R AT e — R IR AR K
SRR R RN ) IR E 2 MES, DI 174 BRI AT S OB B R 1) SO TRE B T AR,
BT, BRERAFELREE Z AN, KN4 E M E A EE 2 aPk% S5 AR T EE,
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Table 5 Statistics of super long tunnel in the world

T (SN KB /km =P A R )

1 SRR R 57.10 Hiit- 20164F
2 PRI R 53.86 HA 1983 4E
3 K/ QA3 STE 50.50 Y R 1994 4F
4 Ay 1L REE 34.60 Hiit- 2007 4F
5 Jk i T % iE 28.40 i 2005 4F
6 J\ I H %3 26.45 SN 2005 4F
7 AF— % 25.80 HA 1975 4F
8 SRR BEIE 24.51 M 2000 4
9 Lainzer p% 38 23.84 TR 2009 4
10 5 PR IE 19.80 Hii - AR 1905 4F
11 PR IR REAE 19.50 i+ 1998 4F
12 FAEN /R %A 55.00 Tl ) e

13 B /R s 1E 33.00 Tl ) e

14 HA—AP R 57.00 B B e
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Fig. 1 Deep ground detection technology
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Fig. 2 Design sketch of Norway suspension tunnel
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Fig. 3 Structure comparison between new waterproof and drainage system and traditional drainage system
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Fig. 5 Construction of an island steel cylinder in the artificial

island of the Hong Kong—Zhuhai—Macao Bridge
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Fig.4  Shield tunnel which is difficult to repair after the damage

of the water stop bar
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Fig. 6 Norway Draugen Bay offshore platform
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Challenging problems facing the extra—long tunnel and some food

for thought

HONG Kairong'?

1. China Railway Tunnel Group Co., Ltd., Luoyang 471009, China

2. State Key Laboratory of Shield Machine and Boring Technology, Zhengzhou 450001, China

Abstract Along with the strategy of building China into a country with a good transportation system, the constructions of tunnels and

underground works in China has entered a new era. According to the current level of tunnel construction in China, this paper discusses the

concepl of extra—long tunnel, the technical challenges facing the construction of various extra—long tunnels, and the development trend of

some key technologies.

Keywords extra—long tunnel; deep exploration; waterproof and drainage structure; offshore structure
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