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1. Research Aim

Improved structural design systems and construction methods as well as enhanced
structural material strengths have enabled construction of increasingly tall buildings.
In addition, with the development of modern cities, large numbers of tall buildings are
constructed in small zones. Wind loads on grouped tall buildings can be different from
those on isolated buildings due to the effects of neighboring buildings, called interference
effects. Interference effects have been studied by many researchers over the past several
decades. However, most past studies have focused on overall wind loads, wind-induced
responses on a tall building through high-frequency force balance and aeroelastic model
tests. Although the equivalent static loading can be estimated by distributing the base
moments to each floor, using local wind force spectra is the accurate way to analyze the
dynamic response of a multi-degree-of-freedom system with non-linear or non-uniform
mode shape. Further, local wind forces along height levels of a tall building due to a
neighboring tall building may be different from those for an isolated building. The main
aim of this study was to tackle the problem of interference for local peak pressures and
overall wind loads on a tall building in order to establish a generalized set of guidelines.

2. Research Method

Interference effects between two buildings are investigated by high-frequency pressure
measurement technique. For this study, the flow of the atmospheric boundary layer in
the wind tunnel was interpreted as a geometrical scale of approximately 1:400. The
approach flow represented an urban wind exposure with a power law exponent of 0.27.
The wind speed and the turbulence intensity at the height of the study model were 8.2
m/s and 20%, respectively. The considered experimental model comprised two buildings:
the pressure model, referred to as the principal building, and the other model, referred
to as the interfering building. The principal building at a length scale of 1:400 was 70mm
by 70mm in plan and 280mm in height. A total of 252 pressure taps, 63 on each of its
four surfaces, were installed on the walls of the principal building. They were non-
uniformly divided into nine measurement levels in the vertical direction. Further, the
Reynolds number of the principal building was 3.44x104. Table 1 shows cases of the
experimental models used in this study. As shown, two types of interfering buildings
were considered, all with the same height as the principal building, but with different
breadth. They were considered as breadth ratios (B=B7B), 0.7 and 1.5, where B;is the
width of the interfering building and B1is the width of the principal building
Table 1. Experimental models.



Experimental Dimensions (mm) Height ratios Locations Wind
models (BxDx H) (B=BiB) directions
(Bx Dix H)
Principal 70X70%280 1 0o — 3550
building (50 steps)
Interfering 47x47x280 0.7 30
building 105x105x280 1.5 25

3. Research Result

Figures 1 show contours of maximum interference factors (/F5) for mean along-wind
base moment coefficients on the principal building with different breadth ratios of the
interfering building for all wind directions. It should be noted that the effect of
interference was increased with increase in the breadth ratio of the interfering building.
Another interesting observation was that the highest value of maximum /F for mean
along-wind base moment coefficient on the principal building occurred where the
interfering building was placed in oblique arrangement, and the most critical location
for the interfering building to generate high mean along-wind base moment coefficients
was at (X/B, Y/B)=(1, 1) for Br=0.7 and (X/B, Y/B=(1.5, 1.5).

Figure 2 show correlation of mean interference factors between different breadth ratios
and the data are regressed as linear expression. The MIFs between different breadth
ratios show good correlations. It is clear that MIFs increase rapidly with the increase of
breadth ratio.

Figure 3 show span-wise coherence function and phase angle of across-wind local force
coefficients between height levels (levels 9-8, 9-5, 9-3 and 9-1) of a principal building with
and without an interfering building at significant locations of (X/B, ¥/B) = (1.5, 1.5) for
the specified wind directions at which RMS across-wind base moment become the
maximum,
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Figure 1. Maximum Interference Factors for mean along-wind base moment coefficients
between two tall buildings
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Figure 2. Correlation of mean interference factors between different breadth ratios

The coherence over intervals (42) from 1 to 9 height levels is analyzed. For the isolated



building, the coherence for across-wind local force has a peak band which broadens with
the increase in intervals and still has high coherence over a high reduced frequency
range of 0.41, and it is clear that the phase for across-wind local forces increased with
increase in interval as shown in Figure 3(a). From Figure 3(b) and (c), when the reduced
frequency is zero, the coherence with the interfering building showed high correlation
even for larger intervals, since the coherence for the isolated building is less than 0.4 for
larger intervals. Further, the lager breadth of interfering building tended to decrease the
phase angle.
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Figure 1. Span-wise coherence and phase angle of across-wind local force coefficients
between height levels of principal building with and without interfering building located
at (1.5B, 1.5B).
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