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Technical Status, Challenges, and Solutions of
Marine Bridge Engineering
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Abstract: In this paper, to better satisfy the future demands for deep-water marine bridge engineering, we analyzed the research status
of marine bridge engineering in China, and proposed that strong wind wave, strong corrosion, super water depth, and super large span
are the major technical challenges faced by the marine bridge engineering. High attention should be paid to theoretical research on
environmental effects and their combinations, structure durability, fatigue resistance, and life-time design; and major efforts should be
made to overcome key technical challenges such as super-long span bridge schemes, ultra-deep-water infrastructure forms, and new
structural forms capable of rapid construction. We proposed to establish a national marine bridge engineering technology research
center, strengthen the investment in science and technology hardware, cultivate innovative talents, and improve the science and
technology reward mechanism.

Keywords: marine bridge engineering; design theory; structural form; key and difficult problems; technical development direction

—\ EFRRIIENRAR L RIVIK 2R EAEM [1.2] % 20 b, hE I
FEMFR TR WIS 7 BRI BRI, &

M S AT I Al Bt PR A R B AT OGBSI, 1S IR B
VPR LREX HES) [ S g v L S o s . AN AT, FREMR SRR AR A A P i 1] AT A 2
i BUCRE U R T R 3D BAT A, RIERME . BUMITERMR . BRI S 5 K

2019-05-10; 2019-05-25

FORAR, ORI BT BE A A PR A R R e 2 TREN, o[ TRE BBt R, 32 BN RS LR B S 0TI T AT
E-mail: gaozy@brdi.com.cn

TE TR TE PN R TREROR R IS BT AL (2016-XZ-13)

www.engineering.org.cn/ch/journal/sscae

001



RESFMRIIERALRIVK . BRI RIS

MrtA gk R, PR A KM IEAE &, T
M d il B R B 7 24 B8 H st (3], BE
K CESRE BRI 5 < — B B WA BT R
TR 1E LRI 70 B0 0k . v v R v [ o VS Uk
GG, B WY E KR K
eIk (EERI). Bk (P EFY) &%
RIKHEFEMT L

(=) BESFHRIERARH®

L RHUBE ) T 3z % 2 H R A e
H A LUK

TR M FIATMI M (1) FE 8 i FL K i
50~70 m FITIR IR EE LA S HEERMORAM R i
FUMF R F 5 R 110 m [RANAE 24 B FE 85 m ¥4 -
TR S5 G, WS, RETIH PR EER AR,
PRI A R AL AR . AL AT . L
A ERTERE b T R AL, SRR AL EOR T B
B R MR, BT R E A A
2500~3000 t f)3i8 42— AR H A< /N RBG 7 580 R
—7 S EMER 3600 t KEER, DU
P IR RS

2. PR KT i A MERARAS DAHES™

KA HE SR F v R VR e b R FL B
A, AN A G A B R PR A B AR A R K B R R R
HR, W APES BRI S, R KM AR
VR 5% M T 45 R LA JRE G AN T 57 T R, LA
TE MR 5 420 m (W89 4R 45 & R R M. P
Vg Ul DX M 4N T % %) K B 7 TR SR PR 0ok 0S8 7 VR o
TR

3. Y3 1. GPS B 2 A AR 1F LLSE I

W g KA L 7 SIS AT ) GPS LA S % b
ARG, SEUSE P & AR & 3~5 cm,  SER SRR
RIAGFE 5~10 cm HIREEEEER, g HANE BERIAM S
fAT TR AR SS s (RIS S ST M AR ST F) it T A
PrF, BERBGLARZE, B TR

4. RIGH XBE AR LR A

SR RIS M A A R Bk B . A BE MR T
P, BRA T 2R REEAN AR, A
M THT -5 Bk B 7 THD 1740 X B B 2B A4k 328 X6 43 331l Sl 50%
H136.5%.

5. P e TR RS L H

TR KM E ERZNMB IR E B &

002

F, FREE R 2,
(CLIE i) §7 L

6. KERMENE . BHFLAERAR K25 & i B A3
yEid

BUIMTE KRR ¢1.5 m F1 ¢1.6 m (1) K E AN
BB, BEK 71~89 m, it TR FH 24 A [ P e Se HER
Z UiRe A e AR EAT AL, ARREC & S-280 XUE
PR s T TR g I R M 1 K F 4.5 m — 0K
FLENFLAE, B 7 H2AA 2 N A 55 k 1) KTYS5000
L.

SEHL T AT 4Rl Ik, W]

(2) REFEEFHFRIEFAREENTRE

I 20 AR, FREREFERE TREERIET
EoREEE, HENEREBINRT], EMRE TR
[, FRELE 20 4 80 FE AL “ 2= JIB 7 F 20 {i
4090 AR AR PN R R A A S R 5]
FE] AN 38 — ORI SR8 g 15 il o i G 3 () T
B BrEARAE T2, @ i se g e S 3k 5,
Forp b f S J i SR AT, E A R
FCRAIRAZ [4].

AT TR it L. 4Es 5
[ SR R RN T8 JE T BREM R bR i, 2 RTESH
FE SIS IR, = 0 B Y ATt i T4
BT R R I %, BT AR BT R T
TR L TG . R AR B AN U A A
R, HEIEZE N EMREEEAREREAZ, BT
Z TR R R o KB B A

—\ EFERRIIEA IR AR

It 5 ] K o s i B
AWrHERE, FRIE R R R ) — A T
AL AL AE RO VR K, BE T A2 T ) /5 R 5 Pkl
SITIHFRAN L, R 22 AR A B A st
i SR R EER BN T T . OB %™ 1k 1A B
ERL, fmse X, BEIR. SR, HE. WU, Af
SRPER BEALVESEARS & MR8 2 R s @RI
FERi - e BT VREAOE S A R IE i AR
BN, TR B L E R, EP, HE, S
ANE RS 5 @i KK R AT BE AN 100 m, [
I K 7K STA B 2% AR AN % [5]: @530 A2 A 8k
L ERMOEAE. R R SO S 2 D RE EOR,



PETIEME 2019 F $21 % H3H

HES FEHS A 2000 m. EFERF R TREIA S OK
W WL IR, MEERETERAEN GRX HE T,
R BRI SARFFRZERN R, BUTHR TR
BEUHEER R R Z5 A XE DL A2 PR IR A R M
TARERIBETHZOR [6], BElgE AR 2 RS 5 21 Xt
IR PR Al T ZAADUAE TS5 T -

(=) SEFEHRIEEARAESHTZIIAE

WA AR AE ] R LA & BRI BT Y
SLnfi, AT “ @A, AL EHL MmN
BOF IR B E BT H AT, ST I K
J&, MR TRV BR O 58 Bt B VR L 0 B R R
RASVER AR . F T 0] 58 B BLS FAR BROR A5V 1 B
R OROKHESD TR TR HEETR MR
BLAUABEARIE I R -

FOAT, redr it TR B Sl 0 TRST
VR BEAT BRI, (HE R TR S
FRizt R RARIE, 6 0 TRE 0 A 2 45 0 R
RN, MWERA B AT R . ISR
ARy R SRR AR R AL AR,
FAT U] A BE AL AT S R S, 140 & X LR
HAEAEA AR s R R AR, AR
WA o T I8 BV R IO R R P AR 2 IR T
i€ Z B EER O - )R - RS EN.
R - AR AR AT A A R
K WF 7T SR VA 90 5 RV AT 5 U A Y 4 o O A
RV, DLRIRITUBOR 71 5OKIR . S R
RRFAE TR OLRI A R, #H TR K=
Hg Al I mt 7T, HAFEWT I AT TREFE A 4L
7 FR) A

(2) BFEMRIBEHNWAMEEBURITER

=

LERIM ANE R TR S IRPUR R R
AN A A RE IR YRR AL RERIRE JT o HEAEMT
ZREM A ¥t e TR O RE IR
= B K TR 2 Ay T A B K )
ERARBFFIE. A, B RAS— RV ERET
AL I, R R T A [ R AT et A B
NICL A WA TR AR A Uy T A H
BRI Lo

PR R T B UM R A TR B AN
PIRZE, (R Sl SRS AR
N MG R B S R AR S5 A T A B
PR PR . W TR A M RR B AL . A T
B MK TR . AR AR R R
PRBE T R S T 2 8] AR A 22 AR LA 3 B i AR
R IR . AR, SR AVEMAFETERE 5 73
i Z (B AR R AN BT PR RE AR AV BETH B
A BACBE TR MR B2 AFRAT IS AR
HER) 72 S PR RO S R . 7R 2 B R R e 45
BN BT30S PR . 5 O Al 45 1Al
Jrid WSS EDIRIRE SRR TE BT R
f RS ARSI B o A et vk BET
AR S5 BRI

(Z) BFHFRIEEMESNBEIERREAR

R

LERE I 57 AR AR AT B (/T U IR 5 B
TEHT BB AR IR 5 i 28 3 BUR S5 M K AR . 7
MR LR A RS (BUERER) 8% 80F B I Epig,
Al B AL AN A Bl M R AEAE R 35 0 22 e ik, AN
AN B R (32 8 A E R AR R 7 AR R, b
T M P PR 4o R G 7 2B SR 57 PR,
FEARAE AR 38 B ) KRR BB T TR TR
YU 55 BV AFAEIR 55 1 T SR A L3 55 o B T 7t
SERORPRAR, 7 B R 57 A A T
TR WSS BT S
MH AR SRR

(M) SEFHRIEEFHRITERFRE
AR TRE—FE, HFR A2 SC MR B
thy METEIE . BEE IR PrBReE R A A 4
7 SR PERE (ZhEE. RRAS. ASC. PAEESE)
ALK derh, BledFdar B, R4 KRR
M1, IRAEE . BRI E RN, HEE
BRI A AR S hRAE . XU PP 14 R 5
KRR R
(R SEFHRIIEERAN NS E IRHTMEE
PR DRI I AR L R HARIAEE R

Ko KiRs B9t mdh. sl milds) UM, 5

003



RESFMRIIERALRIVK . BRI RIS

K Fi B 0 5 N M 2 it T PR B R DU B v
DRI, 5 BRI 3 LA P AR 2R SR T B 4
a7

HR ORI FEMF LT 38 B R . &R
R - B mUMER RS, AN, BB ERKK
M, ZERBRGIZKENRNZ —MAA RERA
LIRS RN, e DR BOESEZ N ECR IS,
JiEIEAL, NI . HAT, AR
IR EAE RV R | = B K [ = B R,
PR AN 82 L KA K T 520 2 < 1080 m,  B5i
MR IIPAS T 2 x 850 mo [B Py AMIE AL T
2 P2 BRI, SOKES E L 600 mo 2 EF4E
ZK BTN T e F i — P i e — AL
MBS, ¥ ROELEALE M D NI BEAN 1 BE 0T
Mo SEBORMERR,  DASARRL B i VERERARL L Bl SRR
ZERIPR A W AR AN RSN 4 A B
FHAR.

DROKIERSE AL B AE KB 5. KR
U KRB E LA S KRR R il T 555, Pk
it T ) 24 7 3 T A A S BT BT ke 45
R B B U Sk 5 ) DR AR R TR 22 e 4
PS5, NE R RBE AR R mTEREA R oK
e V0L NN YS Pl ) LS A A oR BRSPS
AR

= REEFFRIIERAR L RIVBEREIL

(=) s FRHRITIEMRIHIA

SN R R AT R TR BORDE I OB R
QUFTEEH, S WU KR B AT e W 7T AR | X4
AT E R P B AR T SR I AT R A
TR TR S, R oK BRI, 5%
TR E R BIRT IR MG B VO RN
TR AR OF XM R 27 d R PR
TR TG M gefL s IR & R GEWt 7t s
@BEAL [ SN R R R LT @I 3/ i
Ik, [ B I S I PR R TRE ORI TT, il
T o ] A0 A T 5 ] L ¢ — R B IR A i
ARA s @ B N A5 2 B0 T IO R B AL
il E R IR LR IO AR RS

004

MikR, HEICEHIET G, AREET R MR
X

(Z) EEEFHRIIERAE

WU AT 38 BT TR T H s bt e, 5l
SRR BISBN, RAFEA B R
WLZ, WAV RH EUH ) AR, S A4
WoNERS W FE L PO SS A& B EOR BT
(S

(=) QFNEFEHRIERARANTEFT SRR

L

WFEAT — 8 ZERIN RS, T B RS (%l
FiRREEHNA, EPIT AR GIES), (et
FERF R TRERORI PR SE A . RT3,
Bty BARALIRMELZ M7, SR 5
AR IR 5 R Pk, BT I 2 B AL
VA7) SN K AN ol | 5% S i 2 i N S A
BN GABEAT 2205l IR BB (14 AL AR 7 o

SER

(1] wirp R AR BGA S b P A R s M. b5t i
fifkt, 2009.

Liu Z M. World marine politics and China’s marine development
strategy [M]. Beijing: Current Affairs Publishing House, 2009.

2] ok BEZREME— @i <l B8 M) P92 TSmO
SRR, 2017
Zhang F. National strategy—Building “the Belt and the Road” [M].
Xi’an: Xi’an Jiaotong University Press, 2017.

[31 Sk, fharil, Mk, &5 o R LR AR TR R (2014) [J].
P A 24, 2014 (5): 1-96.

Ma J, Sun S Z, Yang Q, et al. A summary of the academic research
on bridge engineering in China (2014) [J]. Journal of Highway of
China, 2014 (5): 1-96.

(4] TUEIN, HITm, RAE FRRBEE B (M), JEat ARESE
fkt, 2011.

Xiang H F, Xiao R C, Xu L P. Bridge conceptual design [M]. Bei-
jing: People’s Transportation Press, 2011.

[5]  misEAy. ZREBZORENG [M]. dbat: i [E gkl AL, 2016.
Gao Z Y. Multi-tower cable-supported bridges [M]. Beijing: China
Railway Press, 2016.

(6]  FamedT, i [, Sk, 5. o [ oS M TRERHE2035 R
BHLHARTT ] P E TR, 2017, 19(1): 73-79.

Tao M X, Nie J G, Fan J S, et al. Research on the development
trend and path of civil engineering technology 2035 in China [J].
Strategic Study of CAE, 2017, 19(1): 73-79.



