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UNDERWATER TRAFFIC TUNNEL—DISCUSSION ON CONSTRUCTION
SCHEME OF TAIWAN STRAIT UNDERSEA RAILWAY TUNNEL
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Abstract: Compared with other means of transportations, underwater tunnel has its own advantages, so it has been
developed quickly at home and abroad in recent years. However, unlike mountain tunnel, underwater tunnel has
its own characteristics and technical challenges. After in-depth analysis of the huge advantage of underwater
tunnel compared with bridge, the current development stage of underwater tunnel at home and broad is introduced.
The construction types of underwater tunnels including drill and blast method, shield method, immerged tube
method and submerged floating tunnel are particularly illuminated. The scopes include their characteristics,

technical difficulties, application conditions and some related problems; and their advantages and disadvantages
are also discussed. The difficulties and key technologies in design and construction of underwater tunnel are
summarized. Based on above-mentioned construction outlines, the construction scheme of Taiwan Strait subsea
railway tunnel is thoroughly discussed., including the rationality of underwater railway tunnel, cross-section design
and construction key points. Finally, some new concepts of underground projects construction such as underwater
tunnel are put forward; and their key major technologies are summarized. These above-mentioned key technical
points and suggestions will provide valuable references to the construction of underwater tunnel, especially for the

construction of large subsea tunnel in China.
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R R K N BEIEATIR 2 2%, s e T
176 45, Hefrh /e G X, KR )
KN BETE LY i B LI K N BEIE, e R
FE R, A7 2 4 BRIE 7O IEAER B
RIK R REE: [ 5 — Sk b T —— T 1 2
JRBEIE . R ME S LRI . [N B— K5
BB LR il i R Ak Bt T 4% o AU PR KT B
W BRI TR SRS CRIE—E 305
TR B AN R R BRI T T S) . MU (L
W7 P HNEE TRE A KORETE K F B IE AN &5 75
e 5 i T (St 1 A AR I DA o 3R 1~3 [l A
FERG AR SR N BRIE RS R 4 S R

—hk.



F274 B W TR KT AEREE RIS BAEE—E “ GBS BE TR 22163 ¢

| 15.0m | 15.0m |
T

T S e T,
sk tm Wi
@

w2 3
RE mmEZE #E
A~ ke E
D ¥ 3 3% 4% %
e NRERELR TS %
7

‘I||II||/////// ittt i

whﬂﬁﬁﬁﬁam;”*””’”:zzgggg?gggﬁggzzzzzsss’
e

T
e

.

Ik for B

(b)
P 2 o i A e At 24 1 ¢

Fig.2 Cross-sections of English Channel Tunnel

BE T+ KRR =E AT 4 Al
IR RMAES, BEE, ETHBREXEERE

B3 R Ui IR 2 B BT 45 A B ]

Fig.3 Transect cross-section of Tokyo Bay subsea road tunnel

3 KTREREBERE

KN BEIE I B A @ R g LR LR [
PR, B, TBM Wb, 5
iy DUBHERIEIZREIE . RIS 252 B 4 1F
PR, HASHEIA ™ E, L% KM, mAKH
BIFRRE AL AT B, BIH AT, A
— IR TS K B e 20 A R ) 5V
. JEREE. TBM VRIS .

31 $hiEk

MAT— A s T, AR el iR s =C
WL A2 B 38 (1 7 V0% R Bl s (B R 11192,
T A T A R A R ML R O R A R . BRI AE

MK T g il T N AR 2, 20 4l 40 4248
HAMEFRE I ST TR R, 2 tH g L FH el
DABIIK FREIE, 2 5 ARG T St e
LI R IRBEIE . ME AT F R KT RIS,
H AR 75 bR JEC R 28 b A0 0k, 42K 53.85 km,
WK B 23.30 km, IXBREAEACTFE R, HRTER
InfE L, WA LSRR EAE KRR, I
TEAL BRI IR F AT T, R 4%, TR DT
ARSI 2 100 km (7K T FEIE Y
KRB LT, Bl —BEREE N 4.70 km, K
JKIRIE 180 mo HIRER F B RVEAE /K R B 1 47
AR, 75 N R R AN B b 5T B (1) 7t T 77 11
BRI FH I 390 2 A6, SR TS AN [R] i 15 ol R
A, A BIREE AT B BN TR IR TR A A

o H AT E RS K R RIS, DAZRARAC T
JE 7o FET 2245 1 L0 (5% 308 N0 11 3 S 42 b ik Pk 1
it T 256 DL AN KR B 45, H e fE
K B VLR PR MR A5G R I ) AR I 2 K R
B DL AT R — 2 By /K N BB, IR SE PR TE 1A R
WAL

B B BRI R 583, BIERIUEE
JERE—FE, CE RO MR AR K T R IE 1)
— Rk, HEARM S EEEA

(1) 383 R 7K A7 Y Je b 5 $5 3000 L ol b 5
Wi R IEO R, i LA AR, BT
DI 1) A T 2] (1 AR R 3 535 o XU 5K 1, [
b, FEBE I I A A T R R SR

(2) 7K T PR it T 1 R A A SR K, R
b o =y 1 T <D |G . 1= P /71 N o )
XA R HIL TR R ZK A 00, SRR X 4 it
[IESSER

(3) 7K T R E Y B T HE A BEAR K, AT 56 it
T AR (3 A B e R

(4) 1R ALK g 2 B AR R 1 TRl 25 (1) 4%
Ry, 1ERCBAR B A E R, AT 52 22 (RS e
P,

(5) K FREEAGE HARHEAK, 3K HA R G5
FOR o SevE R A, HE KA, R I,
LERK IR IS UK, DI AT, Hhas &

(6) BTSRRI IER, * 4t
B N — RS RS2 A K D), A Rz
KT B AT



*2164 - FAA D1 TR 2008
K1 EAOKTREE %
Table 1 Lists of foreign underwater tunnels
i TN, ! " W JFLR o T BRIEAS RS RN
= PS04 [F% Al T R S /(IOREIJFSS) S AW ok
1 RIVBk s bR HA 3.60 1.14 1939 4F 1994 4F JEH ik WU
2 KITAMBEIE HA 3.46 0.78 1953 4F 1958 4E JHEM A%
3 BRIk HA 1870 0.90 1975 4F Ghig Bk B
; : T
4 R ERE 4 54.00 2330 1956‘)!{'; 199?;“ R kR 37.000 WU "&Hiﬁ“ th#
s g 230.00~ NI 200.000~ 20 40 80 4EAL
5 HuEkig ks [ /N HES 550.00 DU B 700.000 .
6 Flifupihsin AL MIE 5140 42.00 1994 S A
P " N 2009 4F .
7 L5 N R i 5] 4.00 3.38 2004 4 (Hiit) DikEd 1Eg
8 Th F U A Je Pk 1 ToRPE, EBJE 91.00 30.000 ol
9 SRAMIT AT I s 18 Enje 39.00 150.000 ol
o s . 2006 4F 2010 4F .. HAEBRASE 1985 4542
Y QEE A HH . . - Mike X s .
10 /R B ik bgiE T HH 13.30 1.80 3H @b DIkES 25.000 AT 40 & W5 kA
1 SR s, sos0 300 ST g oseo0 ot s LR
12 %%éfﬁ 7 SRR 5 Hi[H %5 24.00 gk
13 Jbs 22 —B 5 Jo B 1 U I P Y H #510.00 ol
14 22 Jrs i —HR /R & g K bg He[E 2.60 i 0.210 Eivgz:
15 HRIR By—50 49 22 By g R P i HEH 4.50 i 0.350 ol g
16 Vardd pit 7104 2.60 1983 4F 4l Al BUN L% M§IHF 88 m
17 Elling sdy b%i& 711979 3.50 1987 4F B Ak WU ETH T 140 m
18 Valde rdy bzif £71971 4.20 1987 4 Bl Ak BUM W T 145 m
19 Kvalsund Bt 7104 1.60 1988 4F 4kt A BUN L% IR 56 m
20 God Oy f#if 7104 3.80 1989 4F bk Ak B %% IR 153 m
21 Hvaler f¥i& 71074 3.80 1989 4F 1989 4F ik A% WU % WM 121 m
22 Nappstrtaume F%i& Rz 1.80 1990 £E iR AR WU T R 60 m
23 Fannefjord F#ii 7199 2.70 1990 4F Hhfg Ak B T 100 m
24 Maursundet % 71974 2.30 1990 4F  #ilE A WU WM 132 m
25 Freifjord % £71971 5.20 1992 4 Bl Ak BURM W T 132 m
26 I (Byfjord) B it 7104 5.86 1992 4 gl A BUN L% W 223 m
27 I (Mastrafjord) i 7104 4.50 1992 4% £l Ak B %% MR 132 m
4 4 KN
28 KR % (Laerdal) B W 2450 1995 7 200 g s sy A
29 ifg R Bk 71979 6.98 Witk A BURF %
30 B it V25 VA J P 71974 7.23 2000 4F BhiE ARk WU IR 134 m
31 Tromsoysand 2> %1 71074 3.40 1994 4F Al Ak WU TR 102 m
32 Hitra 2 P& 7104 5.60 1994 47 ghkg A% BUN L% IFIF 275 m
33 MBS 5% (Stavanger) i b il 71074 1.40 N 1.360 o5
MR HE I % E— 4 20084F -
34 PORVARINLAHTI B4 752 1.60 2004 4 i) ik Bk fEgh
MR HE T % E— e 20084F -
35 LABBACKA H.47k5it 752 0.62 2004 4 i) ik ki fEgh
/R A FE L s P —S AVIO ” g 2008, -
36 o6 FL L B B 752 13.50 2004 4 (Fiib) ik Bk fEgh
37 Hvalfjordur Fjord f#i& Ky 5.48 199%%: 7 ik
38 3 1 RIS % I FHE. R 19.00 Rk g
39 VAGAR p%i# P 4.90 2003 4F B
40 EYSTUROY-BORDOY i P 6.20 2004 4F 200?f 8 i 0.413 fegh
41 B L wiser . s 200~ B 1860 T
42 BR3¢ e Wit e b AR BT 136.00 240.000 g
43 4R B . w090 500000 18 e
44 ZIJRIEEIRREE COr BOKRWRSIE) S, RE 4 4.00 itk 4.500 Eivgz:
45 [H4x LG g K 5.83 579 1970 4F 1972 4F YU Bk
46 HiARAA A Ik i JIEON 13.00 g
47 SV BRI P 23.00 Wk
48 7& e g s R g WORFIE 2.30 0.96 1979 4F 1992 4 Ui AN 5.500 BOT @l




N

278 LM B KN ACHEERE A JEIIR S BORAE S

Heie “ QUSRI IR RE BT R 22165

K2 EPNK N REE AR

Table 2 List of domestic underwater tunnels
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Table 3 List of projects of combination between bridge and tunnel at home and abroad
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Table 5 Construction scales and key technologies of some immersed tube tunnels at home and abroad
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Fig.6 Schematic diagram of submerged floating tunnel
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