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A Study on the Deformation Characteristics of the Roof Signboard Size
in Wind Pressure Formation

Ji-Wan Hong
Division of Architecture, Silla University
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Abstract This study numerically examined the maximum wind pressure distribution of a billboard on the roof of
a middle-rise building. The deformation caused by the maximum wind pressure was examined. For the numerical
analysis, the signboard was assumed to be installed on (b) 20m x (d) 10m x (h) buildings. The maximum wind
pressure was measured using four models with the standard model and different sizes of the signboard. The numerical
analysis showed that the horizontal deformation predominantly occurs as the shape of the signboard becomes closer
to a rectangle, and high wind pressure and deformation occur at the corners of both ends. As the height of the
signboard increases, vertical deformation predominantly occurs, and static pressure forms on the backside. When the
height is lower than the width of the signboard, the wind pressure is concentrated on the center of the roof. Therefore,
the distribution of the maximum wind pressure is stable, and the effect of the wind pressure is relatively low as the
height-to-width ratio approaches 1.
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Table 1. Type of Modify Signboard Model
Model-A Model-B Model-C Model-D
Form | |
1] 1] 1] 1] 1] O
T T T T i i
b 20m 10m 20m 10m
h 8m 8m 3m 3m
Ah Im Im Im Im
Mesh
Model

H

D

0°

Fig. 2. Dimension of Building Model and Standard

Signboard
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Table 2. Setting Numerical Analysis Surrounding Condition

Division Subject
Temperature 27C
Air Velocity 30my/s
Humidity(RH) 60%

Air Flow Direction(6°)

Front and Side

(0 ~ 180°)
Air Flow Model Turbulence
Analytical Governing Equation RNG k-¢ model
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Table 3. Compare of k-¢ Model and RNG k-¢ Model Equation

Division Model of Equation No
a(pk
(p CCOMN div(pkU) = dlv[—grad k|+2uS, S — pe ©
k-¢
Model a £ £ 82
IPE) | v peUy = difigrad-e1+C, Eaps, 5, ~C, pE @
ot e S TTHE YL Rk
&
Comp 051t{0n Rate of Transport of Transport of k Creation Rate of Extinction rate
and meaning| Chanee k or & + k or € by or ¢ + K or & - of K or & 3)
of Equation s Convection by Diffusion
apky . .
RNG TR +div(pkU)=div[oe, U, grad K1+ 7, S, — pe “)
k-¢ 3 -
Model i . . & &
£+dzv(p8U)=d1v[a grad-g|+C —17 -8 -C p—
at kel 1le k if i 2e k

U:Specific Speed, p:density, k:Turbulent Energy, T:Viscous Stress, e:Turbulent Dissipation Rate, [i;:Eddy Viscosity coefficient, C:Model

Constant, S :Represents Component of Rate of deformation, n:Viscosity Coefficient, [4;

direction, qL:0.09, 0:1.00, 0.:1.30, q€:1.44, CY2€:1.92, a:Differential equation coefficient

: represents velocity component in corresponding
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Maximum Distribution

maximum wind direction in Standard Signboard

Position

Table 4. Maximum value of wind direction coefficient of
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Table 5. Distribution of the maximum wind pressure
coefficient of each part in Model-A

Table 7. Distribution of the maximum wind pressure
coefficient of each part in Model-C
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