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Fig. 3 Size of pneumatic membrane structure
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On wind pressure coefficient distribution of air-supported

structures considering fluid-structure coupling

SHEN Yue-kui*!, ZHAO De-shun', WANG Qin*
(1. School of Civil Engineering,Xi’an University of Architecture and Technology,Xi’an 710055,Chinaj;
2. Shenzhen Broadwell Ltd.,Shenzhen 518057, China)

Abstract: Air-supported structures are typical flexible structures,which are sensitive to wind. Wind loads
are often crucial to structural design. The workbench platform in ANSYS14. 5 program was used to
investigate the wind pressure coefficient distribution of rectangular plane air-support structure
considering fluid-structure coupling effect. RNG k-¢ turbulent model based on Reynolds averaged N-S
equation was used to simulate the wind field while the weak coupling method was adapted to investigate
the coupling effect. The rise-span ratio of 1/4,1/2,1/3 and length-width ratio of 5/3’, /1,3/1 were
adopted to calculate the structural response under different inner pressure and wind direction angles.
Results show that the coefficient of wind pressure on structure considering fluid-strue ure)oupling effect
differs significantly from that without considering fluid-structure coupling effect a—r\lﬁ\ll/e impact index is
between 1. 25~ 1. 5. The wind pressure coefficient distribution of structure,«is\inﬂuenced by the wind

angle,inner pressure,length-width ratio and other factors such as the rise\éﬁgu/?élio.

Key words: fluid structure interaction; CFD numerical simulation;e&r suﬁﬁjﬂ;{d structures;wind pressure

coefficient distribution :\
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