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Study on Wind-induced Structural Internal Force Response of Xihoumen Bridge Pylon

LIU Gao, LIU Bo, SONG Hui
(CCCC Higlway Consultants Co., Lid, Beijing 100088 China)

Abstract: In order to analyze the longest cantilever status in construction, the bridge service status and the status
under the strongest gale in a century of the north pylon of Xihoumen Bridge, three-dimensional finite element model
of the pylon was established. Then, with consideration of 0" and 90° wind yaw angles, the wind-induced structural
internal force responses and the gust response factors of the pylon were studied. The static wind-induced structural
internal force responses were computed by the static finite element method, while the fluctuating wind -induced
structural buffeting internal force responses were computed by the dynamic finite element method in conjunction with
the pseudo-excitation method. The result shows that the wind -induced bending moment responses have a gradually
increasing trend while the gust factors have a gradually decreasing trend with the pylon elevation declines in the
above-mentioned three statuses.

Key words: bridge engineering; wind-induced structural internal force response; finite element method; pseudo-

excitation method; pylon; gust response factor
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Fig 1 General layout of the Xihoumen Bridge (unit cm)
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Fig 2 Structural drawing of north pylon (unit cm) ’
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Tab. 1 Aerodynamic coefficients of pylon ( computed
by CFD method)

B/m B/ (0) CD CL CD CL
%5 0 145 0. 00 0.90 —0.04

90 Q17 0. 8 —0.14 0.82

131 0. 06 1.54 0. 06
9.377

90 Q19 1. 06 —0.28 1. 06
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Tab. 3 Bending moments of pylon in the longest 432
cantilever stage of construction ’
0 . o , 4
/ (t°m) / (t°m) 5.
4 ( )

S1 2211 1725 3936 1780 252 219 471 1871
S2 9498 6310 158 16064 8771 5314 14085 1. 606
S3 —9641 6305 15946 1 654 32210 16 795 49005 1.521
S4  —24 0801444938529 1 600 47290 23432 70722 1.495
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Fig 6 PSD of lateral bending moment in pylon
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Tab. 4 Bending moment of pylon in the completed
stage (service stage)

g

0 , ) ,

/ (t°m) / (t°m)

S1 496 573 1070 2155 —3282 78 406 1.238
S2 2523 142 3965 1572 —1282 3 1611 1297
S3  —25701 48 4018 153 119 35 1548 1297
S4  —63703 209 9579 13504 3477 930 4407 1267

5 ( )
Tab. 5 Bending moment of pylon in the completed
stage (under the strongest gale in a century)

o o

0 s 0 .

/ (t°m) / (t*m)

2843 — 1576 447 2023 1284
S2 12110 9146 2125% 1755 —59622121 808 1356
S3 —12330 9 151 21481 1742 5727 2031 7758 1355
S4 —30570 19588 50158 1641 16690 5301 2191 1.318

S1 2383 4393 6776
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