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Effects of eave shapes on wind pressure of gable—roof low—-rise buildings

HUANG Peng PENG Xin-ai GU Ming
( State Key Laboratory of Disaster Reduction in Civil Engineering Tongji University Shanghai 200092 China)

Abstract: For low—rise buildings their components and cladding are usually destroyed firstly in wind disasters so
the most effective wind-resist method is to reduce the extreme wind pressure on roofs. According to the investigation report
of rural houses in southeast coastal area of China and the drawing collections of civil houses in Zhejiang province 8 kinds
of eave shapes including various configuration details of eave gutters and overhang eaves were designed and tested in the
TJ2 wind tunnel laboratory to study effects of eave shapes on wind loads of gable—roof low—rise buildings with 3 kinds of
roof pitches. It was shown that due to presence of attached eave configurations the flow separation is suppressed and the
suctions on the roofs windward edge area are reduced; the reduction level of wind loads on house roofs with 26.6° and 33.
7° roof pitches is much smaller than that of wind load on house roof with 14.0° pitch; the eave configuration No. 3 and
No. 8 designed by the authors have the best effect they can reduce the worst area-averaged extreme wind pressure up to
47% or more.
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Fig. 3 Eight kinds of eaves with different geometry shapes
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Fig. 4 Contours of mean pressure coefficient of 14.0° roof pitch in 0° wind direction
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Fig. 5 Contours of fluctuating wind pressure coefficient of 14.0° roof pitch in 315° wind direction
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Fig. 6 Worst extreme values of area wind pressure Fig. 7 Worst extreme values of area wind
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