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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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Analytical Model Setting

v

Determination of Numerical Analysis Method

[Set Building model]
[Set SignBoard model]
v

‘ selection of Numerical Analysis Progream
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Analysis model Modeling [model-A]
Comparative Analysis Model Modeling [model-B, C, D]
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model Analysis

[Analysis Condition Design]
[Boundary Conditioning and Setting]
[Creating Grid Model]
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Comprehensive Analysis and Interpretation Results

v

Deformation Characteristics of Roof Signboard Size in Wind
Pressure Formation

Fig. 1. Analysis and Interpretation Flow
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Table 1. Type of Modify Signboard Model

Model-A Model-B Model-C Model-D
Form | | |
1] 1} 1] 1} O O
] T T ] T il

b 20m 10m 20m 10m

h 8m 8m 3m 3m

Ah Im Im Im 1m
Mesh
Model

S i

0°

Fig. 2. Dimension of Building Model and Standard
Signboard

AZEY T A x4l A< “Takamori
o AF{1219 ‘Okada®] AP[13], ‘Ohtake®] <A
14]°, ‘Terazaki®] A7{15]” SolA AFE3F BHEZAQA A
E 3719 (b)20m x (d)10m x (h)30m=Z &} 3L, Fig.2
oF o] AFE | S F-9lo] SF o] AxH A
o2 ATk
%‘1* o A7) HEA SEas AARE A
SoF g Ao AE[16]E 3HaLste] Table
1_er Z+o] Model-A ~ Model-D 4&7F29] 3
3l 2dgEtdtl. Model-A a14¢] 7150
24 27]E (b)20m x (h)8m x (Ah)ImZE A A3t
Fage] A7) Wt w2 Ao F9F IS Gt
7] 913kl Model-B (Z7] (b)10m x (h)8m x (Ah)1m),
Model-C (Z7](b)20m x (h)3m x (Ah)lm), Model-D

—

Table 2. Setting Numerical Analysis Surrounding Condition

Division Subject
Temperature 27C
Air Velocity 30m/s
Humidity(RH) 60%
Air Flow Direction(6°) Fr?(? tNal;(;OEI)de
Air Flow Model Turbulence
Analytical Governing Equation RNG k-& model
(Z7] (6)10m x (h)3m x (Ah)Im) 2t ZHe)sls]

o} 28l Fude FA7F 150mm, £4%-7}F 0.5mm ‘g

oz 934 i FHF] 150 mm x 150mm HE
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Table 3. Compare of k-¢ Model and RNG k-¢ Model Equation

Division Model of Equation No
J
(5 )+dw(pkU) dw[—gmd Kl+2uS, S~ pe M
k-¢ O
Hode 9XPE) | i petry= dzv[ rad-€]+C,, 2 .5 —C p& 2
% p g oy o, =0, 0 Z )
S
Comp ositi_on Rate of Transport of _ Transport of k Creation Rate of Extinction rate
and meaning Change k or & + k or e by = or ¢ + K or & - of K or & 3)
of Equation g Convection by Diffusion
XHpk)
+ div(pkU)= div|o, d-k]+t, S, —pe 4
G S div(pkLT) = divl, 1, grad k] -p @
k-e 2
Model (p ) £
——+div(pel) = div|or uﬁgmd gl+C, ET »Sy.—CZSp?

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

Constant, S :Represents Component of Rate of deformation, p:Viscosity Coefficient, [,

: represents velocity component in corresponding

direction, CVH :0.09, 0:1.00, T .:1.30, q5:1444, 6'26:1.92, a:Differential equation coefficient
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(a) Distribution of Main Shear Layer(o U1 / 0xy)

o( u! )

<0
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— e =

(b) Distribution of Generations Corner(o UI/UII, UU3/0I3)

Fig. 3. Dimension of Building Model and Standard
Signboard
oU,/ox, : Distribution of Main Shear Layer,
oU,/ox, : Distribution of Generations Corner,
oU,/ox, : Distribution of Generations Corner,
U, : Wind Velocity, x;: Spatial Coordinate 3
Ingredients, i=1 : Main Flow Direction, i =2 :
Main Flow Right Angle, i=3 : Vertical Profile
Direction,
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Table 4. Maximum value of wind direction coefficient of

Maximum Distribution

maximum wind direction in Standard Signboard
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Fig. 4. Horizontal Distribution of Peak Wind Force
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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

Position Maximum Distribution Position Maximum Distribution
NI D
\ ~ ~ - =~ \ \
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