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Interference Effects of an Adjacent Building on
Local Peak Wind Pressure on a Tall Building

1. Introduction
The incidence of groups of high-rise buildings consisting
of two or three buildings is increasing in various Asian

Ph.D. Candidate: Wonsul Kim

cities. Furthermore, damage to claddings of such buildings
is increasing due to interference effects of adjacent buildings
under strong winds such as typhoons. Most standards or



codes for wind loads have been derived for an isolated
building. However, wind loads on tall buildings in a group
can be quite different from those on an isolated tall building
in real environments. Also, surrounding tall buildings can
significantly increase or decrease local wind loads affecting
cladding, as well as the overall wind load. This phenomenon
has generally been called interference effect. It may depend
mainly on building geometries, relative locations of adjacent
buildings, wind directions, reduced velocities and upstream
terrain conditions and so on. Unfortunately, few codes and
standards refer to wind-induced interference effects on wind
loads on buildings. Exceptions are the Australian Standard
(SAA Loading Code 2002) and the Architectural Institute
of Japan (AIJ 2004), but they only briefly accommodate
and specify the interference effects of wind loads on
buildings and of local wind loads on building claddings. For
cladding design, it is difficult to provide design guidance
because there are a large number of factors with respect to
interference effects, and wind loading patterns are quite
complex.

Interference effects have been studied by many
researchers over the past 25 years (Bailey and Kwok 1985;
Taniike 1992; Khanduri 2000). Most researches have studied
interference effects such as mean and fluctuating wind
responses of an object building with relative locations of
upstream building(s) using the force balance technique
and aeroelastic model technique based on wind tunnel
experiments. Some researchers have quantified wind loads
to determine the interference mechanisms among three
or more buildings (Xie and Gu 2004). However, most past
studies have focused mainly on wind loads (mean along-
wind and across-wind or dynamic wind responses) on a
(principal) building for structural design. Although these
studies utilized pressure experiments, they focused on wind

load behavior.

2. Experimental set-up and analysis

Wind tunnel experiments were preformed in a boundary
layer wind tunnel of the Wind Engineering Research Center
at Tokyo Polytechnic University. The considered twin
building configuration comprised two identical buildings,
28 m by 28 m in plan and 112 m in height. The geometrical
model scale of 1:400 was employed in the study. 252 pressure
taps were installed on the walls of the principal building.
The principal building was kept at the same location while
the interfering building was considered at 100 different
locations. Figure 1 shows the coordinated system and the
grid used to define the relative locations of the buildings.

The pressure data were obtained by sampling at 781 Hz
for a period. In order to determine accurate wind pressure
coefficients acting on the surface area of the principal
building, the time histories of wind pressures were filtered
by means of a moving average filter.

(3B, 3B)

0,00 Wind

48 3B 2B 1B 0B~

Figure 1. Configuration of experimental set-up

3. Results and discussion

To investigate the interference effects for smallest
minimum peak wind pressures on a wall surface, the
experimental results were expressed in the form of
Interference Factor (/F,,;,) given by:

mallest minimum peak pressure on a wall surface with an interfering mode
Smallest peak p i th ter, g model

mi

n~ .. . . .
Smallest minimum peak pressure on a wall surface without an interfering model

where the smallest minimum peak wind pressure is the
smallest value of the minimum peak wind pressures on a
wall surface of the principal building with and without an
interference building.

In the wind patterns around a rectangular (isolated)
building, the windward wall is generally subjected to
positive pressure due to the direct impact of approaching
flow, and the other walls (both side walls and leeward wall)
are subjected to negative pressure due to flow separated
from both edges of the building. Therefore, the results for
the interference factor presented as IFmin contours for the
smallest minimum peak wind pressure of the minimum peak
wind pressures on the surface of the right-side wall are as
shown in Figure 2. From Figure 2, an interesting observation
is that [Fmin for the smallest minimum peak wind pressure
on the right-side wall was less when the interfering building
was located around (x, y) = (-4B ~ 6B, 1B ~ 2B), except when
the interfering building was located side by side at (0, 1.5B ~
2B). In particular, when the interfering building was located
at (x, y) = (-I1B, 1.5B), decreases of 35% in IF,,, for the
smallest minimum peak wind pressure on the right-side wall
were measured, as shown in Figure 2. When the interfering
building was located side by side, increases of 25% in IF,,,
for the smallest minimum peak wind pressure on the right-
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side wall were measured. This can be explained by the fact
that wind is channeled to flow through the space between
the interfering building and the principal building, and then
highly local minimum peak wind pressures are induced on
the right-side wall of the principal building, which may be
due to channeling effect.
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Smallest minimum peak wind pressure coefficient: -3.90 (Isolated)
Figure 2. IFmin for smallest minimum peak wind pressure
on right-side wall.
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