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Study on Wind Pressure Characteristics of Billboard under

the Thunderstorm Downburst
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Abstract: Based on the computational fluid dynamic theory, the wind pressure characteristics of the
billboards were investigated numerically under thunderstorm downburst by using Reynolds Average
Navier-Stokes (RANS) model. The accuracy of the calculation model and parameters were verified
firstly by simulating the wind profile of the downburst wind field. After that the effects of radial posi-
tion and wind direction on the wind pressure coefficients of the billboards were analyzed emphatically.
Results indicate that the radial position and wind direction have great influences on the wind pressure
distribution of the billboard. All surfaces of the model are subjected to greater positive pressure at R=
0D, and reach the peak pressure value at R=1D,,, then gradually decrease with the radial distance in-
creasing. The superimposed wind pressure coefficient of the front and rear surfaces rises as the wind di-
rection increases. Meanwhile, the wind pressure coefficient distribution on the windward surface chang-
es from asymmetrical to symmetrical,,and the area under high pressure gradually increases.
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boundary conditions
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Fig.3 Model configurations and locations of pressure taps
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independence verification
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Fig.8 Distribution of wind pressure coefficients on the surface of billboards at a=15"

0.6 1.8 0451
040
04r . 1.6} g%{s} -
02F J0r
B 0.25F
0.0r 14 0.20 F
U -02t 12} < olof
-04F 0.05F
1.OF 0.00 -
“0.6F i -0.05F
08k B -0.10F
?Ii 0.6 ozl
’ 0 20 40 60 80 100 ’ 0 20 40 60 80 100
ol s W rss
(b) EHCD (c) [HI#REF
K9 a=15"KUm AT T i X3 T 5 A ) s B2 A B XU 32 8
Fig.9 Distribution of total wind pressure coefficient at different heights of the billboards at a=15°
kA 1 miC | MiRE |
L. L N
b/ i i S b [
E I { 06 06 ; | % 06
X b 0.4 iz / £ fe
B b %02 02 (- | 02
0 03 03
itB B B L ki
=14 -1.0 -1.0
~132 =12 -1.2
£ OO s R e ¢
/N - !
o & - £ /, .‘\\ .,: —__\
N ( .‘1 7l oL \1__ N !,
110 a=30" KU A T T 2t X3 T 5 XU 3 8000 A
Fig.10 Distribution of wind pressure coefficients on the surface of billboards at a==30"
04r 1.81 04r
03r 164 03r
02 Lab 02t
0.1r 0.1r
) U 12f J
0.0 00
-0.1F 42— . ) 1or -0.1F
02 | B—— - 08r -02F
T
03 0 20 40 60 80 100 06 0 20 40 60 80 100 03 0 20 40 60 80 100
W= M= WS
(a) THIHRAB (b) FHRCD (c) TIHREF

11 a=30" WU f T T i 2% 3 W37 vh T A Tl e B2 Ak 5 KU 3% B
Fig.11 Distribution of total wind pressure coefficient at different heights of the billboards at a==30°

326



33 RESHFFHEEREREAESELNE

12,133 W45 T a=30°" 45 M i AL CD 16
AN TR 42 1] A7 Ak T B R 2R B0 AR 2 T LA R T R
CD N[ i B XIS RUE R B i o M) A e T
UEIE T J5 B, R U0 BB A R T B
Ji AR 2 A A R e DO R T R AR AB A
1 Al CD T J 1 R A 3] 1, U T i % 18 Ik
AN 12(a) s o fR R R 2 R=1D,.,, [
Me C 22 B R e ol KO8R 97 2 008 31 04
B 1.13, Bl J5 1 10 A C 2247 9 0 1 ) 2R 50028 7 s/
2087, E NP E N RBAEO0T AL . WRD T
A FE 7 Z B4 G 1K 3 0.54, 3E A 22 47 BN

B AR FR AR /ME X, BB R —0.48, 4n i 12(b)
Fis o 4% e BB AU R B0 D sh B K, e /MiE Y
HBLAE T AR CD AU (PO AT P100 &) o Z5 5 JE AE
P10-P90 X B {8 4 A AL H5 76 1.60 247 5 Z1 i3 FEAE
P (P10, P90) ik FI WA 1.61, Bl J& Wy i AL CD ALy
/N2 154572 F0 73 i BE AR AR R AR — 2, 7
W (P20 F1 P85) B 3T 1k 1) 14 F , B0 (H 43 51 4 1.67
11,685 74 M A7 1 A CD Hpts 5 XU 2 500 W
BRI 1.68, Q& 13(a) i m o

BRI NS N TR Y BT N R
AN QTR TGN i 65N (RN SR AN < KN L WEEE
B KAE H 0.52(R=3D,,) , i fx C & Ak F1 R %L
Wit A% 1) BE B A 3G K, B0 0.8 78 Wi sl /N 2 O BRIk

Emf- | yhﬂ

i z
o —

1003
1.003
1,001
0.999
0.997
0.995

THC THEC
y |:| "

y_‘:lx fRC

.

= == v

1.0 : 0.5 L0
08 i ? 04 08
b : i 4
b SN, o )
:8_3 b= ] j'} ﬁ%
-6 e -03 0.6
e D 0 B

L0 0.5 L0
-12 -2

—
= x =

S

A O

(b)R=1D,

(c)R=3D,

(d) R =6D,,

P12 TR AR ) o7 Ak ol B3 XU ) 45 BT A CD XU 28 K00 A

Fig.12 Distribution of wind pressure coefficients on the CD surface of billboards at different radial positions
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