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Wind Loading Characteristic of Low-rise
Buildings Roof with L-Shape Plan

TAO Ling, HUANG Peng, GU Ming . QUAN Yong
(State Key Laboratory of Disaster Reduction in Civil Engineering,
Tongji University, Shanghai 200092, China)

Abstract: Rigid model pressure measurement tests of low-rise
buildings with L-shape plan were conducted in TJ-2 wind tunnel
laboratory, the pressure time histories probahility distribution was
discussed firstly. The experimental results reveal that the
skewnesses of most regions pressure time histories of the roof are
large,and the probability distribution is well fitted by the three-
parameter gamma distribution, consequently, the Sadek-Simiu
procedure is preferred to estimate the peak pressure coefficients,
and compared with such method, the traditional Gaussian method
tends to be unsafe. Then the effects on roof wind loadings of wing
length, roof pitch and the roof combination form were studied. The
results show that the increasing of the wing length or the
decreasing of the roof pitch intensifies the negative mean pressure
and the worst negative peak pressure, however, the negative mean
pressure and the worst negative peak pressure on gable-hip

combined roof are much smaller than that on two-gable combined
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roof , thus the conclusion is drawn that the gable-hip combined roof

is superior to two-gable combined roof in wind resistance.

Key words: L-shape plan; low-rise buildings; wind loads;

skewness; wing length; roof combination form
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Fig.1 Rigid pressure measurement models
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Fig.2 Layout of pressure taps (solid circle
means two-sided tap)
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Fig.3 Parameters of the simulated wind field
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Tab.1 Test cases

1~3  WRAAREmAHE)  21.8 31 7.6;9.5;11.4
4~6 PR AEmE AL 30 41  7.6;9.5;11.4
7~9  WRIEAE R AL 35 47 7.6;9.5;11.4
10~12 WU DU A4S R (B 4L4) 30 41  7.6;9.5;11.4

d=5.7m,b=3.8m
B=7.6 m,H=8.5 m
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Fig.4 Schematic diagram of building parameters
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Fig.5 Test wind direction angles
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Fig.6 Probability density of pressure coefficient time histories on typical taps of roof
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Fig.7 Skewness distributions of all roof taps
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Fig.8 Mean pressure coefficient distributions over the roofs of L. shape buildings with varied parameters
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Fig.9 Worst negative peak pressure coefficient distributions over the roofs of L. shape buildings with varied parameters
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Tab.2 Comparison of peak values estimated by “Davenport ” procedure and “Sadek-Simiu” procedure
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Sadek-Simiu 3% —10.73  -10.03  -9.56  -9.16  -9.05  -8.48  -832  -828  -8.19  —8.06
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