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Effects of geometrical parameters on extreme uplift force
coefficients on gable—+toofs of low-rise buildings

QUAN Yong' GU Ming' CHEN Bin’
(1. State Key Laboratory of Disaster Reduction in Civil Engineering Tongji University Shanghai 200092 China;
2. Hangzhou Municipal Installation Supervision and Administration Center Hangzhou 310003 China)

Abstract: The pressure measurement wind tunnel test data of a series of low—rise building models were processed. The
extreme uplift force coefficients on the roofs were studied. The effects of geometrical parameters on the most
unfavorable uplift force coefficients on the gable roofs of low—ise buildings were discussed in this paper. Some new
conclusions were drawn from the results. Fixing the ratio of height over width the most unfavorable uplift force
coefficients decrease with the increase of roof pitches and such tendency becomes more dominant with the increase of
the ratio of depth over width. The most unfavorable uplift force coefficients increase with the increase of the ratio of
height over width and the tendency is recessive for a large roof pitch. Based on those data the most unfavorable uplift
force coefficients are fitted as a function of the roof pitch aspect ratio and side ratio with the Multi-parametrical Least
Squares Method. These conclusions and the fitted function are useful references for wind loads standards and structure
design of low-rise buildings.
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Fig.1 Test model geometrical parameters

and coordinate system
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Table 1 Wind tunnel test model cases of
low~ise buildings
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Fig.2 Extreme values of uplift force coefficients on roofs for different wind directions
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Fig.3 Most unfavorable uplift force coefficients on roofs for different roof pitches
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Fig.4 Most unfavorable uplift force coefficients on roofs for different H/B
3.04 0- 3.0 o it —— 3.01apg°r —s—poage ——f=9.4°
e B0 —e— 4§ —af0.4° —§0°  —e—p=4.8° ——p=0.4° =00 ——p=4.8° ——p=0.4 R I R
2.51 +§=14° +§=|s.4°+§=2l_s= 25w polar e prige——palge 25{ATM —fmlSgtpeange STl —afelRate/mal g
20| AT B0 st [T R0 —opeds RSP S o TR e
Fl ey i e Dl N
O < <« 1e)
1.0 1.0 1.0 1.0 N
0.5 0.51 0.5 0.5
0 ; : ol— ; : : ol— : , ol— : : ;
Lo 15 20 25 10 15 20 25 1.0 15 20 25 10 15 20 25
DiB DIB DIB DIB
(a) H/B=1/4 (b) H/B=2/4 (c) HI/B=3/4 (d) H/B=4/4
5
Fig.5 Most unfavorable uplift force coefficients on roofs for different D/B
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