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The Technical Difficulties and Innovations of Immersed Tunnel in
Hongkong Zhuhai Macao Bridge Project

LI Ying, HANS De Wit
( Tunnel Engineering Consultant-TEC, Nijmegen 6522 DK, Netherlands)

Abstract: The Hongkong Zhuhai Macao Bridge (HZMB) Project, 55 km long, links Hongkong, Macao and the Mainland China
Zhuhai city. It is a combination engineering of bridges, islands and tunnel in which the two offshore artificial islands are used as tran-
sition between bridges and tunnel. With a length of approximately 6. 7 km, the immersed tunnel becomes the world’s longest highway
concrete immersed tunnel. It is the controlling work of the whole link. To accommodate the passing of 3 million tons vessels, the
maximum tunnel depth is 45 m below sea level, being one of the deepest in the world. When also taking into account the varying and
relative poor soil conditions, the large tunnel spans, the offshore conditions for construction and the complex connection of two artifi-
cial islands which are reclaimed in poor soil conditions, the HZMB Link can be considered as one of the most challenging projects
worldwide. From project consultant point of view, the paper introduces the general information of HZMB project but with details on
the technical difficulties of the immersed tunnel, which includes: Tunnel structural design, tunnel foundation design, tunnel element
production, transport and immersion, closure joint, durability, etc. Finally, the opinion on the main innovations of the immersed tun-
nel will be introduced. It will be right the time of “through-going” of whole tunnel construction when the paper is to be published,
which also means the “through-going” of the whole link construction. As one of the involved companies, this paper expresses also
our congratulation to this great milestone of the project.

Key words: immersed tunnel; foundation treatment; tunnel element; factory production; transport and immersion; closure joint; durability
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Fig. 1 Plan view of the HZMB Link
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Fig. 2 Plan view of tunnel and islands part!®! ( E-numbering of tunnel element)

TR [F) B U o HD (BRI ) R FIR) O N T8
SR AR 2. 164 km®, 4 R DU FE XK, {9
F . WSRO BR TR X | BRGE LA
X, BRI CTRASTE X DA SR RS X
1.2 IEHS

TS BRI A FE A TR AR R AR B A
FEOL, HETRESE .

1) 35 H RBLZ K

T T AL HG = el A LA . K TR A AL
B MEIRREE . A RAR Y3 1 bR 8 AT R G L
AT 5y 5 Fasiss, mH SR %E) 380 {2t.

2) T H ik S R A

AT 53 85 VA AT BT T I A e (] AN, AR R
B, WsEEKR . Bk, A R . R R OIL
HAE I KA OR3P L T 1 A TS 2 A AR ik
Pk, ZFPR RIS A TR A BRI

3) AR bREER S

FR TR BTG TG, S E AR
HE R A S VR S T TR A e e, IRhY
PL“BR R AR S S0, 35 S W A A s SR A
AIAHOCRETE . B SEORRE, B RGE T A5 H
MIRETE . B SEORPRME; R ZAh R [ B S
b, DA BS FRifEILSE. 120 AR BT H Hdr & T
EINIARE, MNP EHERE 5 R . 45
Fa it A A A B R

4) FARMERE K

AW H THAMEZ, & ATt A E N R G e
BRI HZ —, WA TR, BRE TR, S
KB TAE, MAHEAACHE TR AR TREER N2, HF
— AR AR E ZR W R TR, 5 A B R R i
N T [l R 28 X it [ A1 DL A Pk R

5)#, &, FEBAEE, A R Ry

ARSI =l =" AL 1 DX e B 1Y
FRORTE, HUS BRI S B R 48— 1A 57 R4 4R T
AR AE B AT/, IR S WIEH
HLOSEEE BB . A TR B R Al T 141 et
FGE T3 TP AR RO GRS, T 5 g TR R FH 58 4
AT 4 it T PRI A T R A B )

AT H B 58 AE R R AR, X ASTE B B TR
HE BRI S A = RS F AR

1) i A A B T i

2) AR IR

3) MOk PER

Byl TAET 2011 4F 1 AJFT, SRHIGE TR
TR TSR A, 2011 4F 12 H, #Eh AN T8
ARG AR TR T 2012 40T T, SR AL SR T
R 2016 4F9 A, g EHFREGE; 2017 4F 3
A, WJa—WIUEERAT IR EIfL; 2017 4F 5
HOS e U8 BRI e 2845 S 2220 IR A WISk AR
He, 6 F PR oe i BE G R 2 Sk R A K R A1 1]
B SRR A OL T, AERAE 6 HRSEB R R T
e LR TR AL TE

2 MEBEREEERARES

WEERBOOH 220 A SR e RO %8, (3
A PR i 7 D 5 7 s ML 2P0 2 IR o ) Rl R 5 FE A
ZHRER HERARIE (075 RO AT RE, 1 AER
BRI T 5 TG R 2 A A A ST
FLIE , HRRIE A B SGAE] 6 km, S TRER 30 J7 t
TMFSTEGEAT, BRI R IRIR B 45 m 85
TRZER TSR EFIAH S B XU, Zd L) L vk 7
AT H R E ST, DUEBEIE TS R0 T E R E
7 G A T P S BRY O 58 o 2R JEA TR 120
SERBOT I A bR R O EOR L AR 22



4

7 RETRAE IR

H4at

MBS BRIE T KBS L . WS TR T AR A
PRS2 L I 3 s P N T8 5 R GE 2 2%
SR, AR BB T B 54, IR
WA REE T AR AT LUGEE 1R A s Hpk v T
Bz —, WAKRITHCATUEREEKEAS 4 km 1)
PRBR, FCIERA TR T i 8 Y A B DA R
m%%ﬁ@ﬁmiﬁﬁﬁﬂ@S:ﬁﬁ%IE&ﬁ,
TSR 21K 6. 704 km, JUE B L) 5. 664 km,
33w,ﬁ¢%%& 5795, 2B42 5500 m, — PR
K180 m, H8 M 22.5 m, $537.95 m, &
11,4 m /N BN, HZ97.8 J1t, s KUUBUKIR
45 m, FEAEEAR R Y —47.2 m,

WA S EL 45 A A AT A48 R (B AT R
— A5 1)) A~ v ) e A R A IR S5 R . TR
FHXLA) 3 208 15K, AT E R B AL g i iA14. 55 m,
A B A R T TR, R TR AR T IR 1Y
WIS EE TR 23 m NI BEZY 3 km, R IE 4 B
AT AN AT T 7R B2 30 UL 4 FHIEL 5 IR o

2.1 BESEHIEIT
2.1.1 PR IERAREA

TH S b R IOAE B T8 00 A A R MR BE £ 45

12/, E7

MUV RS, LA REE L DU BRaE 9 1m) 2548 SCn] 7
AR B Rl e A RIE S, DU RS I T
B LA AT R A E OB, 3 10
@ﬁﬂﬁm%ﬁ%,ﬁ¢£guﬁWﬁ@%ima

N, WEERORF DU BRGE 25— R Y BEUR
BEL DU R E A I H, A BUSCR BLIE T L

%

T BIUAS BE H A 1 A — 2 100 ~
200 m Z[a], A Z 18] AR BR O DU Sk
FAE Sk —MEHE T B, B
TBURJEZ 20 ~30 m, A5 BCS Y BUZ A AL AR
NBAES, se W, il R LA E, R
I 60 sy R rf, T8 A e NN A
BOB RN — BRI T — N E LA, R B
JE PR LT W71 B Sk 9l I BN, A7, DL
BEIE A AL e, XA R A B R T2 . T
RS DUE B T A B — L2 0 80 ~ 120 m,

B S Z 8] 14 SR AR D DU Sk BE T R

Ses ATHI, —ADERI A T T4 ot
%ﬁ,mE%I%Z@mL e B BUR Bk 1 454

IR, ARRBIE TEEZ M A2 20 ~30 m, X FAY

1, EIE2 ¢ 8J1, E17EI8 ,
VU, S TR R e LWL BE 6)1. E12 ot phoeae 12J1, 4
SR, TR 20, VO ”L"&Jf'l’:}“ u_;\ﬁ]x 7, B l/g(;kk ligiti g 3R ST, de
TFh T 1k L} ﬁh HoE 1”? L i}
61, Wik A, Bl 4, 11, E15 3 10J], # 3. A
A LR SH . EEHEEE gy Wk B ek i
BT Jii 3 [ERtRE e J_j:lﬂx S AR ek
4 km LRSEDS
3 MEMERZTERE

Fig. 3 The key construction process of the immersed tunnel
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Fig. 12 HZMB tunnel element production factory,
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Fig. 14 Physical model test of transport and immersion phase
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