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Wind tunnel test study on verifying the characteristics of torsional
fluctuating wind force of rectangular tall buildings
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Abstract

This study aims at verifying characteristics of torsional fluctuating moment coefficient and power spectral density, which is
needed to estimate torsional response of tall buildings. In order to estimate characteristics, the wind tunnel tests have been
conducted on 52 types aero-elastic model of the rectangular prisms with various aspects ratios, side ratios and surface roughness
in turbulent boundary faver flows. In this paper, characteristics of torsional fluctuating wind force are briefly discussed and then
these results were mainly analyzed as a function of the aspects ratios and side ratios of buildings.
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Table 1. Experimental Model

3% Qo ows | wgw e
‘D/B-1/5 - D/B=1.25/1
If N H/VBD = 4 (H=32 cm)| D/B=1/4 - D/B=15/1
|| [|H/VBD =5 (H=40 cm)| " D/B=1/3 - D/B=2/1
]l "\ H/VBD = 6 (H=48 cm) | - D/B=1/2 - D/B=3/1
} ; | H/VBD = 8 (H=64 cm) | - D/B=1/15 - D/B=4/1
N © |- D/B=1/125 - D/B=5/1
- D/B=1/1
Table 2. Data Measurement
v AAY 3 L /L, | 1/400
F52A9 5 V,/V, | 14
. 17100 (F7FAzF : 10.24
HAZAL S T/ Ty 2 "aeaaing : 1024 2)
2495 82
Sampling Frequency 200 (Hz)
Low Pass Filter 100 (Hz)
ARIY 0°~45° / 0°

BxD=64cm’2 1A & WA B:DE 5:1, 4:1,
:1,2:1,1.5:1,1.25:1, 1:1, 1:1.25, 1:1.5, 1:2,
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Figure 1. Fluctuating torsional moment coefficient and power

spectral density with the direction of wind
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Figure 2. Fluctuating torsional moment coefficient
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Figure 3. Fluctuating torsional moment power spectral density with
various side ratios
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Figure 4. Fluctuating torsional moment power spectral density with
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Figure 5. Fluctuating torsional moment power spectral density with
various aspect ratios.
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