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Experimental Study on Buffeting Force Spanwise Correlation of Bluff
Double-side Box Girders

LI Yu', FENG Pu,CHEN Zhe, LI Jiawu
(School of Highway, Chang’an University, Xi’an 710064, China)

Abstract: A Il -shaped girder is the most commonly used in medium—span cable—stayed bridges. However,
there are few studies on the buffeting force spanwise correlation of II-shaped girders. To improve the accuracy of the
buffeting calculation of IT—shaped girders, research was conducted on the buffeting force spanwise correlation. In
this study, the section models of bluff double—side box girders (BDSBG) with three aspect ratios (B/H=5, 10 and
15) were made. Then, in the two grid turbulent flow fields and the signature turbulence caused by uniform airflow,

the pressure—measured tests were performed to measure the wind pressure time—=history of each pressure tap, which

x  WREH:2024-04-18
EETB : EZHE ALY B0 H (2021 YFB1600300) , National Key Research and Development Program of China(2021YFB1600300) ;
HF HRFF 349 B3 H (51978077) , National Natural Science Foundation of China(51978077) ; BEVPE4S [ SR BlFILmli il 5T 1%l %€ Bh3i
H (2023-JC-YB-438) , Natural Science Basic Research Program of Shaanxi(2023-JC-YB-438)
EEB AT (1982—), 5 WA K2R RIBER, 11
+ HAFEC R A, Email : liyu@chd.edu.cn



55 5 3] T DGAA TR A BHIR ) e i A SR g 5 89

was used to calculate the buffeting forces and their power spectra, spanwise cross—correlation coefficients, and
spanwise coherence functions. Moreover, the effects of B/H and flow fields on the power spectrum and spanwise
correlation of the buffeting forces of BDSBG were studied. The results show that: 1) with the increase of B/H, the
energy of the buffeting forces gradually decreases; the higher the turbulence intensity of the flow field, the more
energy is provided to the buffeting forces; moreover, the influence of the vortex shedding frequency on the buffeting
force power spectrum can be greatly weakened by the grid turbulent flow—field. 2) with the increase of B/H, both the
spanwise correlation and coherence of the buffeting forces increase ; these values are much greater than those of the
fluctuating wind, and the difference in the spanwise correlation and coherence between the buffeting forces and the
fluctuating wind also increases with the increase of B/H; furthermore, with the increase of the turbulence intensity,
the buffeting force spanwise correlation increases, while both the discreteness of the buffeting force spanwise

coherence and the influence of the vortex shedding frequency on the buffeting force spanwise coherence decreases.

Key words: bluff double—side box girder; aspect ratio; buffeting force; power spectrum; spanwise correlation;
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Tab.1 Basic characteristics of the turbulent flow fields

TR Ullm-s™)  1/% 1,1% L'/m Li/m
T 2eH5 M 8.06 10.15 9.49 0.257 0.126
T 2% A 8.06 7.71 7.62 0.168 0.081
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BDSBG in China
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Fig.3 Arrangement of the pressure taps on the cross—sections of the section models (unit: mm)
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Fig.4 Arrangement of the pressure taps along the spanwise direction of the section models (unit: mm)
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Fig. 6 Experimental setup of the pressure—measured tests
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Fig.11 Influence of turbulent flow fields on the spanwise coherence functions of the buffeting forces of BDSBG
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Fig.12 Influence of aspect ratios on the spanwise coherence functions of the buffeting forces of BDSBG with Ay=0.1 m in grid I at @=0°
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