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Study on long—span rail-road cable—stayed bridge for cross—sea channel
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Abstract Resource conservation and environmental protection need to be considered most when it comes to cross—sea bridge. Long—span
rail-road cable—stayed bridge is a primary choice for cross—sea bridge, which shows advantage in saving channel resources. According to
the investigation on long—span rail-road cable—stayed bridges which are existing or under construction worldwide, some key technologies
are addressed. At the same time, research on durability of steel girder and stayed cable is conducted, in which a contrastive analysis on
structural systems and arrangements is carried out on the basis of structural features of long—span rail-road cable-stayed bridges. Solutions
to the problem to further increase the span of long—span rail-road cable—stayed bridge are also put forward. Results of this paper could be
taken as technical reference for the design of the same type of cross—sea bridges.
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35



5 2016,34(21)

SCIENCE & TECHNOLOGY REVIEW

ARG A TR T AL A% 1) 96 I b 45 4 14 S ) B
o326 KO G I IR AR AL S XA A I PR IR 1Y
T AR A B 3% Sy BT SR DTN RN

N T AU & BALAR S 0 2R LRI, , BRI
T AR I T DA TSI . SRR, ) S DIRG9 1
T OLHEAT T fifp , X787 T A0 oL 5 S T IR FRAT R i A 1 A Ak
AR X AT DS IRILL . SCHZE SRR W], DF-SAS
BA RIUFRYE ESRNRE T, % 2/ 2 m A IR RE TP
JICI I ) TR IR, O AT A TR Sa £ o

KU R B ALARE 7 98 o 10 5 95 )22 1) T S Y L
XFGERINIE 3 i

(b) 1R85

B EZ 14 cm; /K EE1250.8 cm; MEHEZ101.6 cm
E3 #HIBEERNER
Fig. 3 Detection results of buried submarine pipelines

P 4 JT 7 A A il A T 65 BE I i A R B
T 5 DX A T R L R R R R

(b) 1R85

B4 $HATFETHEERNER
Fig. 4 Detection results of submarine pipelines

under drilling platform

SR LE R AR, XU AL P ARG T A P RAR
K, —IE X FAR B2 BERE 1 KBRS 5 R B A 5 R T
5K, PRI BE AT SR e 0 A S 4 R oo 20 R, i m]
PSR MBI S50 5 HEA T MR FUAR B0 5 — 2 nT R AT/
FUBE A 75 AN R [ AR A 2 BER ) BRI R, BT (2l 20 B
FEAI 2z b ORRFIRE i O3 HER AN SZ AR R B R o U
AL T4 2R G 5 0 R IR R LA B DUES 43
TR B RN RE 7 , S IS0 1) BHAR T B

2 ZHBREMBERS

IR IR AR AR G T e X v (AR R D B AR B 2H i
T I B R RCR A A B T O — R RS B BT 119
YRR SRR o A8 =BT R B AT AR A 7 = K
Forb Ok CRL AR FESIEE IR ) B R . = 2RI IR IR R &5t
9 TAR R T SR N 5 181 6 Jo s o

5 Z#BRBGRERZTETE
Fig. 5 Working scene of the three—dimensional seafloor

imaging system

Ee6 Z=#BRMERFIELR
Fig. 6 Image presentation of the three—dimensional

seafloor imaging system

H A EAE E P HET B U0 Sub—Bottom Imager (SBI) R AL
1548, FTLIRHEIE LR 5 mxS m(FExi) i HZ T8 i 2244
AT LLAE) 10 em (9 =4E53 B3, JF H AT DL e S0 DL &
ROV AUV S V-5f, B — @ MR TG . N H T B R
W FR SRR 1 = (R A F A I I, — 2 i PRI LN
T BEAR IS 22 51 B 7, 75 U AR X v A e S o 76 45 3 14 4 B
b TORRCREAR, A



5 2016,34(21)

3 EEBEZImEERN

2 5] T 20 42 60~70 4R A [n] th ) —Fh /K R 7
W ZR 55, & BT S S A AR A0 745 0 oV JEE A — A ) 29058 T
J3E S 7 B A 5 e (406 I 38 3 AR [i) 75 2 e M 1) 43 S
B2 2 A I Ty RS, B AU i) RS 7 D 54 e A s ] e f
DAL IR B i 0 5 0 R e A [ 30k ik B, S 11221 HE 1%
VAT — A P50 R 3K A BT T LA DU B /K LA b
R T O o MBS 2 R e b s R A s 1 e
WU B RS A A R DL R A B R
Tl o SR FLIBUREAR B , 10 T {7 T e 55 0 e LA 5
i 0 B R SR RS 2 H 2 B S

b 2 A S HARES, T b2 S E AR A
BHAT 25 SR, 25 5 T sk B 1) I i, [ s o 3 — T Ak
R T AR SRS, T2 S A I ) 1 1% R R
e, XU 2 TR 5 A 1Y) LR B B e, 26 R G
U H A 10 X0 Y 6 TOU A T3 DRI AT, AT A e W E
PRI 5 H R E RS 0 OBLh 2R TR T R 1 22 L, AT A9
BEHIWT EARAY R R R . R R R, T 2 w3 nT AR
KRR E A, 388 5k B R T A REE R o R B E AR
A7 R LR o 3% b 22 50 T A3 57 ) G SR RS 3 (RT3
e 7 iR

F

E7 RihEHED RS RIEREE RS
Fig. 7 Map of buried submarine pipelines recorded by
sub—bottom profiler
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Research on the new technology of engineering investigation and
monitoring of cross—sea passage

SONG Shilin', XU Jiasheng®, YIN Cong'

1. North China Sea Marine Technical Support Center, State Oceanic Administration People’s Republic of China, Qingdao
266033, China
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Abstract The purpose of this paper is to describe the new methods of engineering investigation for pre—stage cross—sea passage project
and new methods of monitoring after project completion. Based on the analysis of hi-tech equipment and new technologies used at present
in seafloor exploration and monitoring, their application feasibility in construction of cross—sea passage is studied. It is shown that
applications of synthetic aperture sonar system, three—dimensional imaging system, sub—bottom profiler detection system and other new hi—
tech equipment can obtain data more comprehensively, accurately and efficiently than current common equipment and provide more
comprehensive and accurate methods for cross—sea passage construction investigation and the passage’s safe operation. Making full use of
these modern hi-tech methods may conduct overall and correct investigation and monitoring to detect risk and implement assessment, as
well as work out preventive and control measures in time, so as to guarantee the safe construction and operation of passages.

Keywords cross—sea access project; project investigation and monitoring; double—frequency synthetic aperture sonar; three—dimensional

imaging sonar
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