%36% %4 EHAFE TEFIR Vol. 36 No. 4
2019 57 A Journal of Architecture and Civil Engineering July 2019

XEHS:1673-2049(2019)04-0047-08

KENAH-EFW-HT 2R A G RS R IERE

RN R N S (N D U=
(L. YT B TR TE B A IRA T L 4 RYI 5180205 2. WAJRIE T K G54 TR 928 S 4 b 3 v
SR I R 1500905 3. WRIE LML A TR BB 9O O Tl A B A T A S
MUJEIT W/RFE 150005 4. [KRZRSE ABERE BT P9 710064)

WE ARG A B 55 b KA R R 69 40 48 B0k Y 4R -AHr 42 204 B Be ko9 4 UM Bk 2 AR E 9
BIEK AT O R A FEF MG TR T 428 1 100 69 ] &3 304 T 2 AR X AR A, B
Fo 2 B R AMNE R E IR E AL, B 9 @ ABS PR FEILIUATARM, B it B LIS AR, AR
B EREM AR E KA ARATERIET RBERNL SRS ARG SRR, REHAT
TCEWMREHOAD FTAHARRBEEARF XL, AT RE RAB A 0°,30°,60°,90°) F2 R ] K,
HAC=3°,0°3 ) FTRMAr L Rk Er p, ZREWN KA A BN A £ E ik FEHm 2%,
KA fa A& K, ik JvR o ARAK ; IO A AT B W A 2 R 09 e ik R B %o R K i AL R L W B 3k R L
Zom ¥ O RG BN A 2R R ILT W IR K I Rk AR i N TR R BRGR HHLE )it SR )
B3R TRk, KR IR

KER B R RG AN A M KR K3 ik B

FE4SZES:TU398 XERARERD A

Wind Resistance of Large-span Steel Box Arch-corrugated
Steel-truss Composite Beam Arch Bridge

TU Jun', WANG Yu-yin*?, LIU Yong-jian', LIU Chang-yong*"*

(1. Shenzhen Municipal Design & Research Institute Co. , Ltd. . Shenzhen 518029, Guangdong, China;
2. Key Laboratory of Structures Dynamic Behavior and Control of Ministry of Education, Harbin Institute of
Technology, Harbin 150090, Heilongjiang, China; 3. Key Laboratory of Smart Prevention and Mitigation of

Civil Engineering Disasters of Ministry of Industry and Information Technology., Harbin Institute of
Technology. Harbin 150090, Heilongjiang, China; 4. School of Highway, Chang’an University,
Xi’an 710064, Shaanxi, China)

Abstract: In order to study the wind resistance performance of the steel box arch-corrugated steel-
truss composite beam arch bridge used in the Shenzhen Houhai Park cross-lake bridge, a full
bridge aeroelastic model was designed and fabricated according to the ratio of 1 ¢ 100 on the
premise of ensuring similar Froude number, Cauchy number and density to the real bridge. The
arch rib and primary beam were fabricated using steel to achieve similar stiffness. ABS garment
was placed on outer of the arch rib and primary beam to ensure geometric similarity. Weight was
added to ensure mass similarity of the arch rib and primary beam. The stiffness of hanger was

simulated by the customized spring. The agreement of dynamic characteristics between the test
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model and the real bridge was verified by finite element calculation. The wind tunnel test of the
full bridge aeroelastic model in terrain C and uniform flow filed was conducted to measure the
acceleration responses of the arch rib and primary beam under different wind yaw angles (0°, 30°,
60°, 90°) and different wind attack angles (—3°, 0°, 3°). The results show that the wind yaw
angle has a significant influence on the acceleration of the arch rib and primary beam. The larger
the yaw angle is, the lower the acceleration response is. The wind attack angle has an
insignificant influence on the acceleration response of the arch rib and primary beam. The vortex
induced vibration of the arch rib and primary beam is not observed in the turbulent flow field,
while it occurs in the uniform flow field. No flutter occurs when the test wind speed exceeds the
flutter critical wind speed calculated by the code of Wind-resistant Deisgn Specification for
Highway Bridges.

Key words: arch bridge; wind resistance; full bridge aeroelastic; wind tunnel test; acceleration
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Fig.2 Cross-section of Primary Beam (Unit: mm)
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Primary Beam (Unit:mm)

(a) PEXEER

) ERIE
B H5ERMNK
Fig. 5 Outerwears of Arch and Primary Beam
AR TL AR ARARA L T 52 AR R0 5 i A B 19 Js 0 352
T AR Y, BE AT SO S A RS RN B )
FEPE AT AR B Y S S AR R A R B R L K
RS R MER 1w, % BRI BOR A I
RN SR 10 % o AT WA RY 1) Bl g e 1k S S AR

®) EREXEERE W5 B
B4 HETHERIPREZTERNEE 2 Rl,ilﬂﬁtiﬁ
Fig.4 Connections Between Arch and Support,
Primary Beam and Support AT 3 36 7 W 2R U Tl K2 KA )2 KU 5

e HE LA ARBL LE A ZEOR SR T ABS /AN IR AR 45 52 6 5 b itk AT % KGR A P [l g < T
®1 ZIHEHEREBFH NEEITLE

Tab.1 Comparison of Dynamic Characteristics Between Real Bridge and Scale Model
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Fig. 6 Simulation of Atmospheric Boundary Layer
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Fig. 10  Acceleration Time History Curve of Arch Rib and
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