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Fig.2 First three modal shapes of smply supported roof
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Table1l First five frequenciesfor various roof thickness (Hz)
(m)
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Fig.3 Contours of mean pressure coefficient on roof at wind

directions of 0°and 45°
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Table3 Windload factor b ; and displacement factor b

distribution along x and y axis in the middle of span on the roof

50 | 100 | 150 | 200 | 250 | 300 | 350
(m)

200 | 200 | 200 | 200 | 200 | 200 | 200
(m)

b, 1.25 1.72 2.46 3.03 3.19 2.68 1.91

b, 1.93 2.00 2.08 2.15 221 2.23 2.24
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WIND-INDUCED DYNAMIC RESPONSE AND WIND LOAD FACTOR FOR
L ONG-SPAN FLAT ROOF STRUCTURES

LU Feng, LOU Weng-juan, SUN Bing-nan
(Department of Civil Engineering, Zhgiiang University, Hangzhou 310027)

Abstract: The spectral analysis method for a long-span flat roof structure subjected to wind excitation is
established by finite element method. And the wind-induced dynamic response and wind load factor of the
long-span flat roofs are evaluated using Davenport wind spectrum and the local mean wind pressure coefficients
determined in wind tunnel. The influences of roof stiffness, wind velocity and wind direction on wind-induced
dynamic response and wind load factor are discussed. The following conclusions are drawn The roof
response due to turbulent wind forces is dominated by the first mode and the higher mode effects are very small.

The influences of roof stiffness and wind velocity on wind-induced dynamic response are considerably large,
while the influences on wind load factor are dight. In engineering design, it is suggested to use wind load
factor, which is defined as the ratio of wind-induced total displacement to static displacement, to calculate the
equivalent static wind load of long-span flat roof structures.

Key words. long-span flat roof; finite element; spectral analysis;, wind-induced dynamic response; wind load
factor



