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Experimental study on wave force of box girder at the junction of artificial

island and bridge span of Hong Kong-Zhuhai-Macao Bridge
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of Material Corrosion and Structural Safety of Hong Kong-Zhuhai-Macao Bridge in Guangdong Province, Zhuhai 519060, China)

Abstract: The west artificial island and the bridge span of the Hong Kong-Zhuhai-Macao Brideg project were simulated through a series
of 3D physical model tests. The buoyancy force and horizontal force of the bridge under different wave incidence angles, wave heights,
wave periods and net heights of deck bottom were measured, and the variation law of the force with wave steepness, relative deck
bottom action height and wave incidence angle was analyzed. The results show that under certain conditions, the uplift and horizontal
wave forces of box girder decrease with the increase of wave steepness, and increase with the increase of the relative action height of
deck bottom. The effect of wave incidence direction is mainly related to the effective length of box girder along the wave propagation
direction. The improved Douglass formula is not applicable to the calculation of the stress of the box girder combined with island bridge
due to the particularity of the bridge. Based on the dimensional analysis of the main influencing factors, the formulas for calculating the
uplift and horizontal wave forces of the bridge are established. The research results of this paper can provide references for similar
projects and numerical simulation in the future.
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Tab. 1 Test wave parameters (regular waves)

a2 YW H/m JA 175 NS SIS 6/(°) N T EHKE d/m
1 4.85 9.58
2 4.00 9.58
3 3.28 9.58
4 2.00 9.58 90.0,67.5 .45.0 12.92.11.82,11.47
5 451 9.24
6 3.04 9.24
7 3.28 8.10
8 3.28 7.60
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Tab. 2 Test wave parameters (irregular waves)

- NI ] S A R 2% AT 5
FF5 H,,/m H,,/m H,/m H,,/m SEI R T/s Sff /(%) KYE d/m
1 6.56 5.74 5.59 4.85 9.58
90.0.67.5.45.0 12.92.11.82,11.47
2 6.13 5.36 5.21 4.51 9.24
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Fig. 1  Sketch of test model layout
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Fig. 2 Variation of relative horizontal force of island-bridge
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Fig. 5 Comparison between calculated and tested values of Fig. 6 Comparison between calculated and tested values of

regular wave horizontal force irregular wave horizontal force
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