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Aerodynamic base moment coefficients of rectangular high-rise buildings

YUAN Jiahui, CHEN Shuifu, LIU Yi
(College of Civil Engineering and Architecture, Zhejiang University, Hangzhou 310058, China)

Abstract: The effects of side ratio and incoming flow turbulence characteristics on base moment coefficients of
rectangular high-rise buildings were investigated. Synchronization pressure wind tunnel tests for high-rise buildings
with side ratios ranging from 1/9 to 9 under four terrain categories were conducted. The wind tunnel test results
were compared with the data in previous literature. The effects of side ratio, turbulence intensity, and turbulence
integral length scale on mean and standard deviation values of base moment coefficients in along-wind direction and
standard deviation values of base moment coefficients in across-wind and torsional directions were analyzed. Results
show that when the side ratio was not larger than 3, the mean and standard deviation values of base moment
coefficients in along-wind direction first increased and then decreased with the side ratio. When the side ratio was
larger than 3, the mean and standard deviation values of base moment coefficients in along-wind direction did not
change with the side ratio. The standard deviation values of base moment coefficients in across-wind and torsional
directions increased monotonically with increasing side ratio; the growth rate of the values in across-wind direction
gradually decreased, while that in torsional direction increased with increasing side ratio. For the base moment
coefficient in along-wind direction, increasing the turbulence integral length scale would increase the mean and
standard deviation values, while increasing the turbulence intensity would decrease the mean value and increase the
standard deviation value. The effects of turbulence integral length scale and turbulence intensity on the standard
deviation values of base moment coefficients in across-wind and torsional directions varied with side ratio. On the
basis of the analysis results, the fitted formulas for the base moment coefficients in the along-wind, across-wind,
and torsional directions of the rectangular high-rise building under different terrain categories were proposed, which
can provide reference for structural design and load code revision.

Keywords: rectangular high-rise building; side ratio; base moment coefficient; turbulence intensity; turbulence
integral length scale; fitted formula
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Tab.1 Parameters of experiment models
T W72l KIELk PHET X (NEZER) LJEEDE 5

1 o1 1/9.9 1,3,5,7,9,11,12,10,8,6,4.,2 616
2 01,02,81,S2 1/8,8 1,3,5,7,9,11,10,8,6,4,2 588
3 o1 1/7,7 1,3,5,7,9,10,8,6,4,2 560
4 o1 1/6.6 1,3,5.7,10,8,6.4 2 532
5 01,02,51,%2 1/5.5 1.3,5.7.8.6,4,2 504
6 o1 1/4 4 1,3,5,7,6,4,2 420
7 01,02,51,%2 1/3.3 13.5.6,4,2 336
8 01 1/2.5,2.5 1,3,5,4,2 294
9 01,02,81,82 1/2,2 1,3,5,2 252
10 01 1/1.5,1.5 1,42 210
1 01,02,51,52 1 1,2 168
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Fig.4 Wind tunnel tests
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Fig.5 Comparison between base moment coefficients and data from previous literature
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Tab.2 Parameters fitting results of mean and standard deviation values of base moment coefficients in along-wind direction
Rz P P2 P P4 P P2 P3 Pi
01 0.701 0. 684 -1.141 0. 449 0.253 1.290 —-1.443 0. 100
S1 0.758 0.678 -1.348 0.396 0. 820 1. 827 -2.281 0. 145
02 1. 143 0.962 —-1.541 0.390 0. 266 1.374 -1.631 0.070
S2 0.578 0. 645 -1.261 0.323 0. 396 1. 361 -1.768 0. 104
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Tab.3 Parameters fitting results of standard deviation values of base moment coefficients in across-wind and torsional directions

PO Pr

j23

P I I

K
01 0.003 1 0.141 4 -0.008 1 0.039 4 -0.0355 0.037 9
S1 0.001 6 0.164 8 -0.009 7 0.034 2 -0.0251 0.041 1
02 0.016 0 0.116 8 -0.008 3 0.0257 -0.007 6 0.027 1
S2 0.009 4 0.120 2 -0.007 6 0.0213 -0.004 9 0.028 0
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Fig. 8 Fitting curves of base moment coefficients
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