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Summary of Steel Bridge Construction of
Hong Kong-Zhuhai-Macao Bridge

SU Quan-ke, XIE Hong-bing
(Hongkong Zhuhai Macao Bridge Authority, Zhuhai 519015, Guangdong, China)

Abstract: To provide references to construction of a long sea-crossing steel bridge, the construction
project of Hong Kong-Zhuhai-Macao Bridge (HZMB) were summarized. The project construction
constraints, project goal & concept, and bridge landscape design were introduced, which showed
the main consideration factors for long steel bridge type selection including seismic performance,
durability, constructability, structure operation & maintenance and environment protection. For
the design issues, emphasis has given to key points of fatigue design, optimized parameters
results, fatigue structure detail and the full-size fatigue model test of the orthotropic steel panel

of single-cell cantilevered box girder, and the respond condition of tuned mass damper to vortex
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shedding was introduced. For the construction quality control, the technical management for
specialized bridge engineering products was introduced based on technical requirement of quality
control/quality assurance QA/QC, quality control and acceptance standard. Several firstly used
standards including new technologies (stainless steel bars, girder maintenance vehicle etc. ) can
provide a reference for the establishment and improvement of standard in Chinese industry. New
technology and skills of processing. fabrication, welding and testing in the production of steel
structure were introduced, the requirement for which can increase production efficiency, improve
working environment for workers, eliminate man-made error, improve production precisions and
maintain the quality stability of steel structure. Then the erection methods for the three cable-
stayed bridges were introduced for offshore lifting. For the coating protection and maintenance,
environment protection indicators such as content limitation of volatile organic compounds (VOC)
and characteristics of maintenance vehicle system inside and outside the girder box were
introduced. The results show that the requirements of Four Standardizations has promoted the
technical innovations of all construction process for steel structure and application in mechanized,
automated manufacture, and application of information technology, and has enhanced overall
production capacity and management level of Chinese steel manufacture enterprises. Offshore
prefabricated construction has promoted the development and applications of equipment with large
structure and the innovation of lifting method. The successful experience has opened up a new
path to design and construction of offshore bridge engineering; however, the effects of the paving
scheme of steel deck remain to be verified in reality.

Key words: bridge engineering; Hong Kong-Zhuhai-Macao Bridge; summary; steel box girder;

orthotropic steel panel; steel deck pavement; quality assurance

A% R TR Al 9 245 4 o A1 5 26 K X it T 4 445 4 ol
Sz A B R B DR PR AR AR 3CHR 3 E N Sk 46 5 T
(1 ] AT 2558 73 BT

1 BRHEAFHESRZESR

i

0 3

eI RUDNIET 23  SINRE CR e 3 Ry NIE RN
fili m BRI RN 05 B g B O 2k 29. 6 km
Fhy B R G ] 45 Yl B (R O AR A L R

BB E TR, HPHRERE 2K 22.9 km, & 1.1 BgHAKH
3 e AL AL ARHRL R » AR 3 AT AL SR 5 BE 110 m 9 HE TR IR - 1 07 s R LA L
FELLRE ML 85 m WA G EL R, THRER ! ;

Pl .
o g AL 7 2 3 7R i % T 100 kmoe b " 5
TN B TR RFRUE) (JTG BO1-—2003) H1 %
BT AR 25 % o [R) S I A s O I 5 Bk B 5 4
BETE T o B B 0 2 2R R s fil ] 55
120 4,

TR KM R 2 16 km BIANAG 2T 6 km 1Y
AT, 2 E PR s R R R 1 LRSS KR A \
WA RMAGREA B RS RERE T & IR E 1

e b 47
FRBTR
AT E )

BERRA N P E L E
S8R 5 AP AL AR Pk BB 4 26 O A o T8 17 B KA Fig. 1 Plane Location of HZMB

WAL R IUAL ) b R e A A I A i s B
P A BT A A T T AR AR Al
Jith 22 e PRI A5 A B A A L O it T v
A A PRI AN b S Y R R Bl (U KM

ERUL A AT 9 vl 38U 15 AU ims A XL 7K S % Bt
BRI DXt o [ 22 i 3 3l W T Y ) K AR
PRIIX o 2 T SR A AR 2 H v g 7 e T2 K
S v [ S AR AT B



% 12 4

HABA F BB R ME MR RER 3

5 IR R KM 32 I 29 45 1 A 4 - D AN B
BiKSCR B AR S i L2 PR G .6 W&
Tk e Y 45 DR 28 5 ) o A R0 Ml B TR s @ R VL 3
A7 UE R B U SR ™ A B AR TR LK R SR /N
F10%: QM LML, K MM RL, B
R AU A AR oL 4 000 8 il 300 A2 A 4 XU K 5
@ JUMN L TE AT 32 W 1T AL 3 M0 2 B v o 2 L 3 it
TESR T Z2AH ©OFF b v B & B Rk h 2 — &
A P ORI TV AR SRR R A = s ©
RIH H 7= B 7 bR E = s D 45 4 58 B MR A 2 400
AR PR M 0 By 0. 2465 @FL KR T A
120 AF T I L HE KGR 47,6 mo» s~ ' O 2R
A7 R SR i A 3 o AT 5 ) B R R £k il T
JRURSE: K 5 Q0 v [ 4 8 152 T H Al A 120 4R A
PEZR AN AT 4l SR ME 2R s DS R IR = b AN [+]
Pl TR B PR R B 22 57 R bR Ak
BEOR A AL
1.2 BEZEHRRESR

5 TR R A5 LR H A s R AT B BUR L)
ARAE N BRBR LT AR 3 AT IR DX IBORT R A 4 L R
FHUS PRI KA E AR TR X 2 8 e R0 45 B
Tt. LA IR T LSOk CEREE S A2 T I W] Rk
R B A TR R iR 2 S I H B 28 = 0 BUR (W)
BOEHRHE TA TR — R IE .
PR 5T A 55 By b A 1 SR Y B iR i H
bro 00 H 0B P AL

(D4 F5 i i R 75 SR 51 it 0 3 ALK
BE % P& B 7 oK L B 5800 % I IS E A B A IR IR
oK PRI TARTE 120 4 4 77 iy J] 10 P9 25 74 D) BE il
JE SR FLBAS eI

() PUAL”ZE K )iz HEAT T AR A 7 P
2 T ) A 15 JEL B8 Ak K it T Dy et SR T o o A
TH R T AR A 7 s PR UE R 1 T
AEN

IR A B BT - 785 I s 10 X[
PRALF & 85 2RI BT A TR S .

(D& IR TR R

2 FREWE

W R BRI 250 BT 5 SO BT A R )
BRI IA A < S8 AR A S SRS DM BLAE A 22 UL
AR & Y NS NI AR RS PSS 1 5 -
ARG R B A A0 4R PR L SEBRAE 0 5 BT g
MTEARF A B A AT AL 22 KA R v 7 A 1 AR )

Tk Al g, 1 H w0 5 3R 4 T 0 4 B it
TR RS 55 €, 2% I A = U BUR A
AT T8 BT s B R Vi AT 2 AT R VR A K
BRIPCBE £ (10 5 00 B A oL

s PRI A 32 4R R A AL AT K 2 20 km,
WERKZ 15 km 1) 110 m B E SR AMK L 5
km () 85 m B5 N A IS R EL 4.5 m, R
B MBS R A AR A R AL
KA TR ] AR L M A R AR R
AR A AR AN AN 25 K 3 A R SRR ED SR TR A L
T8 BT s B YRR =1 3 LA A 1) O 5 SR

3 JE AL AR T 2 B EL AR AR . LM T BR N
F 5 268 m XA RHAT L ARTR U TE 40 3O, 5 0
T A Rk — AR KU IR WL A7 i R LRI 2 () ],
VLI LA M IE AR 0 £ 8 258 m =5 AHUF. 3 JE
B A B A0 v 23 T K L 45 D R 1) 4 0 K L R B
SR AER R ZIRLE 2], 75T 5 R
F 5 458 m XL RHRLEE . H R IR HE 4 HE B0 S R
SR LA 5 5 B SC Ak o6 25 00 B9 il v [ 45
AR R =GR 2o ] B 2D~ D h
s R IR AT i 137 5t

3 NEHEDR

TR KA R FH B0 45 4 41 Dy =5 328 1 R 1) 2% BE AN
DAL IE T Y e B 20 A% 1 | 4 75 i J ) 0 AS B
TiEf A S5 DR 2R A 5 S T A ok o 1 9 4 A ATl
Y PR T A R R e ] H i B Y P R B A S AT

— L EE BN R
(DHUFRNERE . DB K A R A 8 T FLBF 22K

G IR . AR TRIK R 80E 45 G BRI AT 2
AR B HERR 5 PR UE R R AE RN 8L 5 AL T B IR
o ELFERNAAL R B R 455 WRERAR
4 07 S AT AR M B SR I K IR T S 4 A
(1) 5% 1 F i A .

(T AME. WA B2 HATA 120 421 E
TE B d G SR A Z5 4 o BE B U B B AR I AS 7 & e L
S5 40 S B 77 i b BRI AT B

()il TV . WHT Tk AR B R4 & B2 07 24
A SEELR B A ARG A R A W RS 2
B 29 25 A 5

(O ZERGAES . BRI B AR 57 5] 35, 99 47 2 1Y
AT f7 Ak Sk X g e U ZR RUAT Tl AR R 2 R R
PRI RIS . AR SR e bRl e i B
SER ) KB R



2016 4

() TUMNARES RSB RALAFFRR

(e) HETH FHE MHER2

B2 3IEMNBRUSKEIGS
Fig.2 Landscapes of Three Cable-stayed Bridges and Construction Scenes
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Fig.4 Fatigue Test on Full Scale Model of
Orthotropic Steel Bridge Deck
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Fig. 6 Tuned Mass Damper for Steel Box Girder
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Fig.7 Robot Auto-welding System for U-Rib
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Fig. 10  Successfully Lifting Rotation Erection of

First Jianghai Bridge Steel Tower
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Fig. 11  Erection of Cross Bracing by Tower-top Crane
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Tab.1 Technical Indicators in Terms of Environment

Protection for Coating Products
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Fig. 12 Trial Run of Girder Maintenance Vehicle
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