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Wind pressure spectrum characteristics of the large-span saddle roof

SUN Huyue, YE Jihong

(Key Laboratory of Concrete and Pre-stressed Concrete Structure (Southeast University ), Ministry of Education, Nanjing 210018, China)

Abstract: To study the relationship between spectral energy and vortex motion or turbulence scale, wind pressure
distribution characteristics of different rise-span ratio and low height of the saddle roof surface were investigated
when the flow was perpendicular to the windward wall through the rigid model wind tunnel pressure tests. Then the
study focused on the high point, middle point and low point wind measuring point column respectively, and their
wind pressure spectra were discussed. Results show that the maximum wind suction is at the location of the low
windward point, and the wind pressure gradient changes greatly. The saddle rise-span ratio is mainly embodied in
the rear of two-thirds area of the roof of wind pressure, and the severer wind suction occurs with the greater the
curvature. The greater the windward side height is with the higher the wind suction. The wind suction has maximum
change near the low point of the windward. In high and middle windward point the wind pressure spectrum is the
narrowband distribution and low frequency plays a leading role at the front windward, however, the high frequency
band energy of back area is greater than that of the front area. The wind is characterized by wide distribution and
the high frequency energy increases gradually as the development of flow downstream.
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Tab.1 Scaling laws for the wind tunnel test
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Fig.1 Wind tunnel simulation of terrain B
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Fig.3 Pressure distribution of saddle roof (rise span ratio; 1/12; low point; 104 mm)
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Fig.4 Pressure distribution of saddle roof (rise span ratio; 1/12; low point; 208 mm)
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Fig.5 Pressure distribution of saddle roof (rise span ratio; 1/6; low point; 104 mm)
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Fig.6  Pressure distribution of saddle roof (rise span ratio; 1/6; low point; 208 mm)
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Fig.9 Wind pressure comparison with different low point height
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Fig.10  Fluctuating wind pressure spectrum of high rank on saddle roof
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Fig.11  Fluctuating wind pressure spectrum of middle high rank on saddle roof
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Fig.12  Fluctuating wind pressure spectrum of low high rank on saddle roof
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*3 DEIIREIZ S A4 Rank14 Il S RERZSTHE
Tab.3  Time series statistics of middle high point rank 14 on saddle roof

Rank14 X/L TEHRIEREC Tkah KR R 5L
14 0.02 ~1.001 29 0.143 20
35 0.04 -0.979 72 0.144 84
56 0.08 -0.978 86 0.149 28
106 0.19 -1.004 37 0.178 26
136 0.27 -0.923 33 0.215 81
162 0.35 -0.806 11 0.205 97
201 0.46 -0.609 84 0.222 30
239 0.58 -0.370 91 0.173 47
263 0.69 -0.297 07 0.143 40
297 0.85 -0.225 49 0.115 00
308 0.88 -0.237 55 0.106 48
328 0.96 -0.235 50 0.084 71

*4 DERIOREIZIK A4 Rank21 il S RERRSEHE
Tab.4  Time series statistics of low high point rank 21 on saddle roof

Rank21 X/L FHRERE MRS XERE
21 0.02 -1.692 77 0.478 00
42 0.04 -1.381 59 0.426 01
66 0.08 -0.737 23 0.327 86
97 0.15 -0.463 95 0.195 22
166 0.35 -0.293 49 0.099 21
221 0.50 -0.181 38 0.070 31
242 0.58 -0.238 53 0.066 45
269 0.69 -0.127 94 0.061 23
287 0.77 -0.181 19 0.049 69
302 0.85 -0.095 77 0.053 03
318 0.92 -0.193 08 0.044 94
336 0.96 -0.261 61 0.048 01
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