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Effect of Architectural Surfaces on Wind LLoad of Cantilever Roof
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Abstract: High-Frequency-Pressure-Integration tests were carried out in a wind tunnel by using rigid
models to investigate the effects of architectural surfaces on the wind load acting on the cantilever roof,
with emphasis on the height of ribs and the space of waves. The test results show that in the range of the
selected parameters in this paper, the height of ribs doesn’t change the mechanism of wind load, but the
space of wave affects the mechanism to some extent when inflow and waves are intersected, resulting in the
variations of the PSD of wind load and the wind direction of the maximum wind pressure case. When the
height of ribs increases, the maximum wind suction keeps the same (wind direction is 0°), but the maxi-
mum wind pressure decreases (wind direction is 110°). When the space of waves increase, the maximum
wind suction also keeps the same (wind direction is 0°), but the maximum wind pressure deduces (wind di-
rection is 130°), especially on the part of wave.
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Fig. 1 Wind tunnel laboratory in Beijing Jiaotong University
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Fig. 2 Mean wind speed and turbulence intensity profiles
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Fig. 4 Wind tunnel model of the roof with ribs

27 SR TR PR LU SRS AR Sk B U
SFEE D N 68 mm R 6.8 m) . JELL A R
PSR — 8GR H A 15 mm (JEA 1.5
m) . 7E R o RS A B 5 4. T % S I L] BE
Xif ek k= 5 IR Ay 28 19 5 i) L 56 v Uk BRI RS 40 i)
BN 2H 3H AHUFEH 354 :3 m4.5 m.6 m),
ARE ARl W1 . W2 W3 E 5 fiR). B 6 iR
R B w5 AT 1t 6 A R E
1.3 RIEEEFEST

TS5 AR XU T RE b, B Pk = 5 3% i XU 38 A X
N F 2% i JC N R R, o L .

_PU,;(t) _PL,,'(t)
C,..()= PP, .

(D

A Cos (O MR A7 AEF RN T 275 5 KR &R
B P Py 23 SRR PR R AE S % w8 B AL 1 B
Fe 5 AU s Po (o) g B 200 i 7 AR 045 i K
T 5 5 b R TR B EAL S P (0 2 F 2 s A
¢ AL AT YRV

_____ Frk 5 WE W R
- ) %% % 9%
/\"V‘w % %% %
& 20 |98 %%
g 4 % %% %%
| . % %% %%
THREITTNA ST T s
T _____3 2 %% %%
rg--—--- - %% %%
w3l a ' 2 %% %
Ch) A #E &
(o) B T 20 ok

BS5 ke BREMNEHRER

Fig. 5 Taps on the roofs with different waves interval
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Fig. 7 Distribution of wind pressure coefficients of the roof with ribs
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Fig. 8 Bending moment coefficients of the roof with ribs
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