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Study on Vortex Vibration Performance of Vertical and
Horizontal Girder of Large-Span Pedestrian Suspension Bridge

Li Yuxue'”>”?, Ma Caoyuan', Li Haiyun'?"

(1.School of Civil Engineering, Shijiazhuang Tiedao University, Shijiazhuang 050043, China;

2. Innovation Center for Wind Engineering and Wind Energy Technology of Hebei Province, Shijiazhuang 050043, China;
3. Key Laboratory of Roads and Railway Engineering Safety Control of China Ministry of Education,
Shijiazhuang Tiedao University, Shijiazhuang 050043, China)

Abstract:In order to grasp the vortex-induced vibration performance of the vertical and horizontal
girder of the large-span ratio pedestrian suspension bridge, the vortex-induced vibration response and its
occurrence mechanism of the width-span ratio of 0.028 4 bridge were studied. The vortex-induced vibra-
tion response, flow field vortex evolution, wind pressure distribution and vortex-induced vibration con-
tribution coefficient at —3°, 0° and 3° wind attach angles were analyzed. The results show that with the
wind attach angles changing from positive to negative, the vertical bending vortex-induced vibration per-
formance deteriorates, the lock-in region of wind speed shifts to the low wind speed region, the maxi-
mum vertical bending vortex-induced vibration amplitude increases, and the most unfavorable torsional
vortex-induced vibration occurs at 0°. The complex airflow vortex motion has a significant effect on the
vortex vibration response in the lower part of the girder by the blockage of I-beam. The fluctuating wind
pressure coefficient changes complexly with wind attack angle, the extreme values appear at —3° and 3°
respectively. Under different wind attack angles, the extreme values of vortex-induced vibration positive
contribution coefficient appears at the wake end and have a large range of action on the upper and lower
surfaces, which is the main contribution area of the structure.

Key words: pedestrian suspension bridge; vertical and horizontal girder; vortex-induced vibration

response; vortex-induced vibration mechanism; flow field evolution



