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Experimental Study on Wind Load Characteristics of Air Pillow Membrane Structure in
Heterogeneous Surface Space
LI Xiaonan !, XUE Ru %, WANG Qi !, BAi Xiaotian 2, YAN Jianxin %, LIU Tao *
1. Shijiazhuang Jiantuo Real Estate Development Co., Ltd., Shijiazhuang, Hebei, 050000, China
2. Shijiazhuang Architectural Design Institute Co., Ltd., Shijiazhuang, Hebei, 050033, China

Abstract: In order to solve the engineering problem of wind load without standardized and clear values and complex wind-induced
effects in the structure of air cushion membrane with different curved surfaces, a wind tunnel pressure measurement test was
conducted using a 1 : 70 scale rigid model based on a practical engineering project as a prototype. Experimental simulation of B-class
wind field topography, with 10 <intervals, measuring different inflow directions in the range of 0 =360 < synchronously collecting
wind pressure time history data from 1,178 measurement points, analyzing the distribution law of wind pressure on the surface of the
structure, typical wind direction angle effect, and wind load shape coefficient characteristics. The results show that the surface of the
structure is mainly under negative pressure, and there is a small range of positive pressure in the local concave area, which is much
lower than the absolute value of negative pressure; The overhanging edge, ridge, corner, and airflow separation zone are wind load
sensitive areas, and the shape coefficient and wind suction extreme values significantly exceed the standard values; The wind direction
perpendicular to the long axis/ridge of the structure is the most unfavorable wind direction, and the wind suction reaches its peak;
Structural curvature, cantilever length, and planar shape are key factors affecting the distribution of wind loads. The research results
can provide accurate experimental basis and data support for the wind resistance design of similar heterogeneous surface airbag
membrane structures.

Keywords: heterogeneous surface spatial structure; aircushion membrane structure; wind load characteristics; wind tunnel testing;
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