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Spatial correlation analysis of fluctuating along-wind loads on high-rise
buildings with rectangular section

ZENG Jiadong', LI Mingshui'*, LI Shaopeng'

(1.Research Center for Wind Engineering, Southwest Jiaotong University, Chengdu 610031, China;
2.Wind Engineering Key Laboratory of Sichuan Province ( Southwest Jiaotong University) , Chengdu 610031, China)

Abstract; To investigate the influence of turbulence characteristic, structure dimension and separation distance on
spanwise correlation characteristics of fluctuating along-wind loads acting on the rectangular building, the surface
pressure fluctuations on a rigid model with rectangular cross-section were measured synchronically in the simulated
atmospheric boundary layers. The distribution characteristics of coherence function of fluctuating along wind loads
and oncoming turbulence were also studied. The correlation of unsteady along-wind loads and wind fluctuations, and
the fluctuating pressures acting on windward side and leeward side were compared through present experiments. A
modified expression of a coherence function of fluctuating along-wind loads on rectangular high-rise building was
proposed by considering various parameters, including windward width of structure, spatial spacing and incoming
wind characteristics. The measured results show that the fluctuating along-wind loads are more correlated than the
wind fluctuation. The correlation of fluctuating pressures on windward side is weaker than that of overall unsteady
drag forces in the case of model whose width exceeds the stream wise dimension. The weak correlation of fluctuating
wind pressure on leeward side can’ t be ignored at a small separation distance. So the conventional coherence model
of turbulence is unsafe for predicting the fluctuating along-wind loads of the high-rise buildings.

Keywords: rectangular high-rise buildings; along-wind fluctuating wind load; vertical correlation; coherence

function; wind tunnel test
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Fig.1 The rigid model for pressure measurements
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Fig.2 Arrangement of the pressure taps on cross-section( mm)

12 RGN

SN SR PR RS TEAL = 1 5
AL R P BRI D =X,
el 3 4007 S e 30 T 5 T R B B C R
D ey e, 200 AL (DR L (L7 it
BRI 3 oh 2 BB ARSI L M A R U,
A BB 6 8 KU, U/ U, 7447 A 5 XL e

1./%
10 20 30 40

1.0F -.I>' i
1
Vol
IS vwili
» RUIL A o 5
0.8F _‘|> Yo SRR g
> ie
L ] \
oor Atk
= e L DK
0.4} VoM. =030 " s
° v > \ S v/
e AN e
B '» e &/
0.2F \ Mo A /."
AY .
& a=0.22
1 I 1 1 L 1 1
0 02 0.4 0.6 0.8 1.0

UlU,
3 B.C# D ERIARIMUER

Fig.3 Simulating wind-field of terrain roughness category B, C
and D
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Fig.4 The power spectrum of the longitudinal turbulence
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Fig.5 The coherence function of the longitudinal turbulence
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