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Comparative study of various wind tunnel
experimental methods for super high-rise building

WANG Leit?, WANG Ze-kang', ZHANG Zhen-hua', YAN An-zhi’

(1. College of Civil Engineering, Henan Polytechnic University, Jiaozuo 454000, Henan, China;
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Abstract: In order to investigate the difference and cause of results obtained from different wind tunnel
experiment methods for super high-rise building, adopting the rigid pressure model, forced vibration
model and multi-degree of freedom aeroelastic model, wind tunnel experiment was carried out,
respectively, for a 347-m high-rise building. Results obtained from every model were analyzed. The
wind-induced displacement response of rigid pressure measurement model and aeroelastic model was
compared, and the influence of aerodynamic damping ratio on displacement response was analyzed. At
the same time, the difference of aeroelastic parameters between forced vibration model and the multi-
degree of freedom aeroelastic model in turbulent flow field and uniform flow field was compared,
respectively. Results show that the wind tunnel experiment by using rigid pressure model is more
reliable and convenient, under the condition that the aeroelastic effect is not significant; when the
aeroelastic effect is more significant, the results obtained from wind tunnel experiment by multi-
degree of freedom aeroelastic model are more true. In uniform flow field, when the structure is
resonant, the results from wind tunnel experiment using forced vibration model have some reference
value; but in the turbulent flow, especially when there is no resonance, its experimental results are
quite different from the actual situation. The inaccuracy form forced vibration model for high-rise
building will lead to distortion of the experimental results. When forced vibration model is applied to
the actual high-rise buildings, the vibration form needs to be improved.

Keywords: wind tunnel experiment; rigid model; forced vibration model; multi-degree of freedom

aeroelastic model



