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Abstract : Recently, the problem of the building wind has emerged due to high-rise buildings in narrow
spaces. Building wind is an increase of the wind velocity locally because of the structure and arrangement
of the building, which can damage the building, deteriorate the walking environment and even cause
casualties. In this study, the wind environment of the Pukyong National University Daeyeon Campus
Engineering building was investigated using CFD. Also, the ceiling panel collapse, which is one of the
cases of damage from the building wind, was analyzed. The average and maximum wind velocity of
summer and winter seasons were given to an inlet condition with a wind profile. In pedestrian height,
both summer and winter average wind velocities were 3.3 m/s, but the wind velocity increased to 5.7 m/s
in summer and 5.5 m/s in winter. The maximum velocity in summer season was observed at 14.6 m/s,
but it is increased to 33 m/s around the building. Similarly, the maximum velocity in winter was 13.9
m/s and it is increased to 27 m/s around the building. The maximum force acting on the pedestrian was
calculated into 15.5 N in average velocity and 275.5 N in maximum velocity. The strong southwest wind
is extremely dangerous to a pedestrian on a narrow pathway between the buildings. Within the area where
the ceiling panels collapse occurred, the inlet side wind velocity is slower than the free flow, and the
velocity is rapidly increased due to the influence of the structure at the rear part of the outlet side.
Accordingly, it seems that negative pressure is formed in the rear portion of the outlet side, and the
ceiling panels are collapsed by downward force.
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Fig. 1 Computational domain ; (A) 3D modeling of

Pukyong National University engineering
building with surrounding buildings,11) (B)
& (C) Location of buildings and building
(D) Position

names, of ceiling panels

collapsed
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Fig. 2 Horizontal flow field at pedestrian height in
case of summer average wind speed (3.3
m/s, 50°)
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Fig. 3 Horizontal flow field at pedestrian height in
case of winter average wind speed (3.3 mys,
280°)
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Fig. 4 Horizontal flow field at pedestnan height in
case of summer maximum wind speed (14.6
m/s, 230°)
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Fig. 5 Horizontal flow field at pedestrian height in

case of winter maximum wind speed
(13.9m/s, 50°)
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Fig. 6 Location of pedestrian from A to K

Table 1 The force applied to pedestrian by the
wind [Unit : N]

Wind speed and direction
Location | 3.3 m/s | 3.3 m/s | 14.6 m/s | 13.9 m/s

50° 270° 230° 50°
A 3.11 1.19 135.3 69.5
B 2.63 2.44 79.0 43.4
C 3.76 6.92 108.6 25.3
D 0.82 3.50 374 35.6
E 1.77 3.01 69.5 28.6
F 1.08 4.13 67.5 12.9
G 5.46 0.60 53.7 111.9
H 1.19 2.55 275.5 23.7
I 15.5 0.04 149.2 206.6
J 1.42 1.42 97.7 28.4
K 5.14 0.21 197.2 76.6
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Fig. 8 Location of Planes A to D and vertical flow field of each plane
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Fig. 10 Streamline at the ceiling pnale collapsed
(Top) and Pressure coefficient distribution

along ceiling panel (below)
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