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2.2, PUENEE K T REIE

TR ALK T BEIE 2 TR 2 — S5 DT A2 2K
FACEEE, W AR EERRE, BRE 4K 1019 m,
HPK FE 420 mF ] “4 X85 m+80 m”. %:11.9 mf
S5TYUE, T19874E6H 1IEXBN T, 1995429 H i it sl
£ HUFEM, 1990410 H R MERVLIUE %
TE, 1993412 @, %fFE2K 1380 m. %E33.4 m,
PUEBSTRKA457T m, FEIE S =KL, PEOEFL AR Y
TEIEREIE, RN R FLZR MR BEIE . 1T YR AN
TREE R, R R R PO, K EREETT
X (B2, ZJ/FBE 1 RilgsMRER RS 45 11 T R i
(£,
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2.3. BhilEE K N BEIE

JEZ 1T 22 i A R o R SR P Al RV T L ) R B
E, TFET2005E9 ] T, 2009411 Ll =%k
Pz 4 1HI B1IE, 20105E4H26H @Iz E (KH3). 25
N s R AR T 2 K N EE (R2).

B2, R iEis.

B 1. BT IS .

R1 P ORERIUE SIS R

3. JE 13 2 hE i

Number Tunnel

Main structure

Year of completion

1 Yong River Underwater Tunnel in Ningbo Bidirectional, six lanes in one tube 1995
2 Pearl River Tunnel in Guangzhou Bidirectional, four-lane highways and a double-track subway 1993
3 Changhong Tunnel in Ningbo Bidirectional, four lanes 2002
4 ‘Waihuan Tunnel in Shanghai Bidirectional, eight lanes in three tubes 2003
5 Luntou-Bio Island Tunnel in Guangzhou Bidirectional, four lanes 2010
6 Bio Island—University City Tunnel in Guangzhou Bidirectional, four lanes 2010
7 Hai River Tunnel in Tianjin Bidirectional, six lanes 2011
8 Zhoutouzui Tunnel in Guangzhou Bidirectional, six lanes 2015
9 Dongping Tunnel in Foshan Bidirectional, six lanes and a double-track subway 2017
10 Shenjiamen Port Subsea Tunnel in Zhoushan Bidirectional passenger way 2014
11 Hong Kong-Zhuhai-Macao Link Tunnel Bidirectional, six lanes Under construction
12 Honggu Tunnel in Nanchang Bidirectional, six lanes 2017
13 Dalian Bay Subsea Tunnel Bidirectional, six lanes Under construction
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R2 R E KR R A B KK R S — ik

Number Tunnel Main structure Year of completion
1 Xiang’an Tunnel in Xiamen Twin tubes with six lanes 2010
2 Jiaozhou Bay Subsea Tunnel in Qingdao Twin tubes with six lanes 2011
3 Liuyang River Tunnel on the Wuhan—Guangzhou High-Speed Railway Single tube, double-track railway tunnel 2009
4 Liuyang River Tunnel in Changsha Twin tubes with four lanes 2009
5 Yingpan Road Xiang River-Crossing Tunnel in Changsha Twin tubes with four lanes 2011
6 Jiaozhou Bay Subway Tunnel in Qingdao Single tube, double-track subway tunnel Under construction
7 Haicang Tunnel in Xiamen Twin tubes with six lanes Under construction
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T2k, WA U IR R AL KT A T
PETE, FREK R R IE 1) B AW T, PR A S
it HETCE R L E BEK FREE, fEEK TREE20% 7,
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(1) TERGIRERRIETTTH, JFIR T 456 A Hb 5T TR
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LA AWK NERESEE T, Al 7T R R
B B /N R VR S T, ST T B I AR bR v, R
DN TSR 25 my Wi AU AN376 m*. S HAUN
0.46[17K T ILACREIE .

() TEJEMIETTH, T T BEAR15 mEL B R &R
S RHEAR, TR RS H)Z . 165 A BRI K
e RINAHLE . Sk E (0.9 MPa) 45 )5 14 f% i
MERR, FFR T BRHRBUER 3 T B AR 5 E R R, AT
TER A TI R [4]

(3) TEDUEVERRIE T, JFR T s3T5 T
MR, PUREAR, #37# ERB AN T S-MER,
BIE TR R, KRV RSB B, 7EmKALZE
KU (VLI R s T R By B [ 5]

3. BEZABY LR ALK T REE

3.1, 10 22 e PR i

JE 12 % 42 K6.05 km, LB 4.2 km,
B RSB RRE . BREENE, B AR S 3H©
(X Ay A 1) | JER R 49 1.5 h8 #2110 min.

5210 2 g T P 3 A A DT TR b el A S R K — A
AR 55 BRI A, BN IE 2R BE I, JFISTH FLIA 170 m®;
W RS bR IE, H BRI AR IEE . kA EIE, T
T BUE . JE TR0 22 B TE D 1 AR P is B I K e jE,
FE T 52 Ak TV R 3 AU RS, H R e A L 4
N GEROR ) B, A BE SR E 12 R M RSB IE . B
TE 2 B% I Ak 1R B KK IR P 926.2 m, g i /g R
284 m, BEIEHACAAL TR 2165 m.

S R S O 7 O e = S (SR Do L =
MM 2 T B KD R B 2 Ab 45 R
R FE (38D X TREE R MR K (ES. & Xtk
TE L, FE R MR TR PR A 45 6 K 7 i, 1R R
K R AT M R T (6D LM AT R R K S5
[l AT ERAR TR, DL CEAEREER” “ B G
By 2R 7 BAR 4 W T W ARV S 7 (6], A A S [
V0 BB R AR /N, ) FE ot i) 2 2% 2 3 R v T i L
R[] .

B4, J571 2H ERBE I 3 AESA ES BEIE T 2 T5 E
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K VP WIS B BE BE 18 = 28 S X m) DU 420, E4k7h
R SR, AR E AL, A K2850 m, WITEF N
50 km. PHE#A. BlfiiE, REKC. DfE, [MiEHN
PAZETE, BETPETIECN40 km, K2752.4 m, SRAEE
VR T, FOPImATE W7, E AR B IE TR A R
B RRRE . SRR ECA . B 1, HUZiE KR
HAaRe 122, THZ 5 PHmimAK. ETLIR 5 77 B3 4%
JEREER . W7,

TEE AL ERBEE EEONINE R BIRRE . AR
FHIZAET, AL T T TRER I T M/ NIRRT T
%, HEAR S HIbRME, HRA CEERT. P
2. RZPHRESCY” MEARTFE, RIE T RS fa e
PE, RRTHEER T WIS 25 my EAA376 mP. L
N0 46 BRI K NREIE . ERBRZE 0 VYR N AS T

Completely weathered or
heavily weathered ground

Maximum sea water
depth of 26.2 m
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s PR AR g y2k, R “SE TN E b, BT
MRS oS KA W7, T BT
JRFBIEIFEAL0.5 my 7P EE2.8 mi B A BORAERL .
R SEAZ 7 ARG MR DR T R R T T B P
A, GkE] T TS ThRERI RS —.

3.3. RS R B T R

Wi PEREE AL T N —IRIN—F# O RE &
R B 08 T R AR — R T X APy, BROE 4K
10.8 km, Hr)HHIPEIEK 9340 m, FZiEMNEN9.8 m.
HMEN10.8 m, PEREIEIFLBE23 AN BRLR @I . T PERRIE
e TR FER 3 350 km [k B /K R RSIE, 2 R 7 e
REKK RS . WiFE BRI JE A BT 28 /NR I S VAR
WP =N ERIC NG KIE, 7P KIE N BRTLALIZ 1) 3
WE, & R/KIR26 m. [FEiE R RE 1523 m, &/NELT

Completely weathered or heavily weathered
ground and permeable sand strata
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TSP detection scope / * =k
i 100-150 m ) 4
L TSP detection scope 150-200 m I i .
GPR
r Section with good geological conditions —l scope 10-20 6070 m
ool (1 + 40 1 T
Tlfjang: 1| “orehole To be excavated |
__________ ol
TSP detection scope
100-150 m |
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Transition section to weathered}eep
trough (heavily weathered rock section)
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et

Werking shaft on '
the entrance sid

Shazaili
Channel

In situ cast section
at the junction part

Underwater pump station and

s QAR SEE transformer chamber

- Completely weathered bedrock
- Heavily weathered bedrock
- Weakly weathered bedrock

.....

Working shaft on the exit side

BE18. -~V i 10 o I T 4

JE7.8m; K FNH/NEE87m, ¥it/KEik0.67 MPa .

Wl B TE 0 A T RO 5 . MRS . 1D
AT, HARSRKNRAPTEEEIA82.8 MPa, A E
I EIAS55.2%. HE R KIBEREX6.4x10 ms ',
- B T b o U 17 AL 1T 8[8]

TEZEEE W, HETIRERARR IR, £
FEVEROR IR 2 b, SRR AR A e, i %
A HEKIRE, AT S T R AR AR E LAR 3 1E
MR TR T] e A E AR TE T3 P 3 e TR AR TR R
R, VR RIER] T 34.4%. FERIEH TR A 4k
P T PR B AR, KRS R R T
Mifm228.5 mm. HFEWMZ19.6 mm, 9 A SZBrxT 23k
RE9].

3.4. &1k HEUK R IR

5 LR HEL 3 B 7K R JI) A7~ e 4 JE oy M 2 KA B 2 [
K, BIA4K4330.6 m, FFHRIAZH9.03 m, [%
AR 10 ~ 29 m, PIFAZAIEESN29.2 m, KA A
VeKJE T, BEIESE v N IEE T IRk ). UK BE
T K BUE e LRTE B A (vS)MR, BEK B g il 72
REFRMAD2-3) A BiabE, HAE v
RS S ERED R BN s TR T B RO s A R TE
OB i IS F 197 MPa, &) #5377 A8 BRI KUK AE i

SERSHUDOEI Ve

HIA, W10,

R iR, RIS EE (RTK) &4, K
B vy A0 vy 5 P ML RR U, W R PE 2 0EIE (CDP) & nEL
RBATYR, FTFR T 55 T 5 AU i JEORS B PR 0 4%
A[10,11], #EffEf 7 2EATNHAICALI E; AT
“UFIRE RN B K AR R AR 7 [10,11]. il TR
TR R A R T K N R 7 [12,13], @i
SRR 5 A DO R B SRR RZHAE30 emBL R, H
H WA HIER 4> 930 ~ 55 em. X LR IS G R 4
200 mA< AR A BB MR SE SRR R (11D,
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4.1, SEIR BRI I T RR

Bl —ZR5E (FB5E) IRPRER BT 1 VF R 8 & 2k = £
IR 7R T T R ) B AR, Rk IR R
TR IE 2 BRI 2 F I P K R IS f B
iH. BEEAK6.15 km, KIRVEEEZ1.8 km, KHJGMAE
W, JE R BN 4.9 km (E12).

A TR KRR AU /K K HLAE A R 25 R AN 12 (1)
HE R, T KIEIA0.9 MPa,  H 7 [A— Wr i iy
TR O B 22 ik 84.6 MPa, X JE IR HE 5 7] B s
KT R HMESE, e SR T A W T R R ) B
Ko EHE TRk fEd, A7k J) 4 F 4.8 mE 7 E T
TEOM IR, @7 —BImEEE . 2R A

No. 1 water-delivery tunnel
Water-intaking structure on
the land side
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RS R ABIEREIIET, EHAEpK
123.97 mif 24 BEHE AR IR 1T TR R 2 5 i 1 il
A, AL T BB R EOR, IR KB IR K
B R RS TEAS 1 B RS

4.2 13k 7515 I g 1E

DRI PEIE TR R AR NSk T 1 2 2 1 R R O 28
EE G324 28, 1% 1 AR 6FEE & IT, FHEI
T IIAE, FLEIHTEEE60km-h', TS
K:6.68 km, Hd1, BFiEKS.3 km, JEHEK3047.5m,
JERIBEIE AME N 14.5 m,  BEIE-TFHAG B W13,

T 2 ] PN 1R A T 8 AR B IX () v e R I
ZERAR R e I R E T T P 3 S i AR A T A
SEPEEEIE 216 MPaffy b 75 55 % APk ik e th 2 . % TE %

Water-intaking structure on

Dajin Island

No. 2 water-delivery tunnel

(@)

(b)

10. & 1A% HUIBOK B R TR R B B S BRARAE B 5 9IA

Tunnel roof

et No. 1 water-delivery tunnel

== No. 2 water-delivery tunnel

(a)

B11. A T . A AR e = 4k K] 5 50 88 B 5 P 1 G T

Total length of tunnel 6.15 km

(b)

Length of cut and
cover section

Length of shield-bored section 4.9 km

Length of cut and
cover section on

A

\ER |

A

on Panyu side

Underwater tunnel section

—

Y

Dongguan side

o

-

1.8 km

Shizi Channel

B 12. BEiE kI .
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THA L N RS I90RE R R AR A 4k A e RS i (&
14D, WR AL 3&E B R AR T T A 45 1, ik B i
RE: SR EA B L4642 T 58 1 [RB AR,
Bl WMIBRREIEH . 0t RE oS mnm g KRS, HEE
TEWTTH 25 AR AR b B, O T AR e )
B 3 il W R I MERR, PR T AT CAERES T Bz
JIFEATIRAS BIE A [14].

TR BETE TR T A FRBE L it T P R XS A
bR R 2SR H o, A MR R AR, AT
T R 3k s [ P K B A3 o T S A T 5 4 TR 4R it 2
EZRE%

4.3 WEBRIEIE U g il
FHE—BRIE—] GEXRID IS F Ak TRK
£29.6 km, KHMFBELE &7 %, H 54T i
IR B ALIE B 26,7 kR F R ] 6 4218 [T S 77 %
B T8 P ity 5 B — N AT, HAREEE£922.9 km
KM RETT 5o 1ZBEE 2 3R o IR SfE R i D0
RgiE, o Atk Rskn) . MR R K PDUE R IE,
HFCUTRE B2 R IR T 45 mitIR . P BRMLE I8 I
BRI T RS I, TR is E LA LS.
TEZREE B, BE T B RN T S5
ERARL I NI TR JE AR T WA [ 4% ) 5 Ak B

Hutoushan
Tunnel

Launching |
shft

El13. pFiE i &

Energy-dissipating  Energy-dissipating

and seismic- and seismic-
Shield arriving shaft reducing structure  reducing structure
on the north bank No. 1 No. 2

WK3 +773.059|  Deformation joint  |WK4 +450.464| WK4 + 864.019

Tidal level once in

Shield launching shaft
on the south bank
Deformation joint

- / WK3 +795.521

one century 3.85 m WK6 + 846.310
7 WKB6 + 823.604
AN S
REDIY § N -
S :

A
[ TNy
: ARG
T N + LR AN
- i + +%
s STy ﬁ++++++++ i
=8 LagkF H R+ 4
Ry ¢=++ + H o+ o+ o+
A R T+ b B RSN+ F 4+
+y ¥ + 8 At + + + 4+ ++ + 4+ + + + F
FEF + 4+ o+ o+ F + + + + + + + B T i I T T
o+ttt f ottt +++++{+++++++t At
o T S i I il i o i
4 Boundary of hard ground
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80000 t K BRIz H A, [N BT K 7 LITE
B TE TR AR 4, HES) T RIE PUE REE R B AR
201745 25, HEBRILCHT [T/ R JE 5 2445 5 15 1 i
IE29. E30JUE IRHA HIER, X br E A4 BRI
6.7 km K [T BE T8 K A S5 K B8, B T YE PR
B

5. X F=RBEEER R

TN Y U N e Y T e SR E VL B R B, 2211
M, AKS700 km A B AR ES . 23 B AZ 8 KB K 1
WA, SRR KRG S G BAE N E EEE, X =
RHIE (1 9 oot B LB AT E AR S L [3]

5.1. B50M g Uk i

T M U 5 /N B O 18.3 km, K UE 920 ~
117 m, K200 mya [ N H)Z FEAE = B R
b MR, BERE. RERTIHIEREN R, .
PO TT BT, ThERRE T SR RIS, Bl
K FH B Rt [ 15]

ZEFIE BAESHE, AEKEHTINRKEH
FHZEAT g0k, JETE B DL 1R R 2k s B 1 7 SOk ik
TR VAR B AR SRS E — R, SR K
REZFATIEE . R E A4 HAT20 kmbL iz & B E 1)
RGBS TE W 3%k B AE A IR T b I A O PR s
(E16), ZPEIE MR SRR, KRS, BIEER A
W TR JE A L, TR AR A i A & I M R AN T
A% IR AG JE A HLEEAT “AH IR EE. Horho e 1 2R
LT . S EEAb 2 VA VR A B 25 2 1% TRE A AR
X 5 T

5.2, ThiEVE HEIKIE IE
DR I Y P E i EARAEBEANEIR, JIER R

B 16. XU F L Bk R 1
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(1) B 77 (8 5 AR @ TE, R 2 K aE D BB ) B
1H, NREEEME, HiZ/KETEZRS50 km, HAT@E®L
% % M AR 3 X % 875 9 SRR ) R, R kG 3 S R I 2
eSO TE , PR R RAS T A B R IE TR 27
Ao i s E T B AT E UL 17,

S IE TS AT AR G, B IE SR 43 Bt T
EwER, AU T 5188 R e 8, HE R
THL RN ZKRE. HRAINDRIES B 2R,
A% =IRSPATATE, P A RETE O] A BN SRR EE (B
18). HBFIEAEBRIBIRIVE LT, FEE A b ab T 5
B, BRI NS, BEEKRTTRABEREN
10 mZE4 /) “TBM+4E 875”7 (TBM: BEIERIENL) 4
A TTIL14], BIER KRS T, Mk 3k
25 km[f) TBM2& — KBk -

5.3. BB IRFKIEIE

3 T U R 7 v LB IRk, KRR
85 m/iiti, HZFELBE=FRIE. TUAANGFELES
AoNE, M, AR TUS R 8200 ~ 300 m,
BBk bR IE AT e A2 H AT I i tEiE %, IF Tk A OT 30
TBM+ 15t T [2]-

WRYEAH G F Iz SR8, 25 F8 Al P A0 TR S 14
FTREPE, GIEMEIRERERBEIE W AR AL BT (b, ZR
FRew Ak, it L.

G TSI BEIE T A R i m e Lk B A A ®
MR EAR B B 2, BEXMERETE K. IZFEIERBOR

Laotieshan vertical shaft

Vertical shaft on
North Huangcheng Island

22 km

Vertical shaft on
North Changshan Island

20 km

.\f’englai vertical shaft

B 17 45 i W T 1 AT B
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