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Experimental Investigation of the Drag Coefficient of Porous Road
Signs
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Korea Institute of Civil Engineering and Building Technology
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Abstract Recently, various technologies have been developed for road facilities to reduce the load, some of which
use technologies employing perforated plates for wind load reduction. Currently, there are no regulations concerning
the drag coefficient of perforated plates for domestic road facilities. In the United States, the regulations regarding
the drag coefficient of perforated plates in the 'Minimum design loads for buildings and other structures' were revised
based on the studies of Letchford (2001) and Giannoulis (2012). In this study, a wind tunnel test was carried out
to analyze the feasibility of applying regulations involving the perforated plates' drag coefficient. The results of the
wind tunnel test and the drag coefficient used in the regulation were compared and analyzed. In addition, the reduction
effect of the cross area of road signs calculated by applying the drag coefficient was analyzed. The results of the
wind tunnel test and the value of the drag coefficient used in the regulation in the US were found to be very similar.
Therefore, it was found that it is possible to apply the formula involving the drag coefficient of the perforated plate
to the regulation and that the cross area of the perforated plate used for the post of the road sign is reduced by about
9.45% and that of the horizontal post by about 6.45%.

Keywords : Drag coefficient, Perforated plate, Porosity, Road sign, Wind tunnel test
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Fig. 1. Porosity of Perforated Plate
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Fig. 2. Wind Tunnel Test of Porous Road Sign
(a) Test model, (b) Wind Tunnel Test

Fred EREAY dHAFE
W A3} gk <Table 1>3} 2
TEAA Y frEd EEJ%IPJ
1.0840]31, 15m/s FSolAe] St &
088% UERITE 12|31 20m/s F4ollAl e
o5 T3 A 2
W FEATE 1086
23A 9] FEAs A
YERATE e 2o

= ERHEA] 7|E A AArE @

)
1 o _g'
F:U X ] ol i

—_

L o N o

=
o

L2 ot A o ot

L
*
&

4 Age



122

51

QS

< Letchford(2001)2]

il

A X

e setel=E) A19d 25, 2018
ek o)L, 74

[e]

gl

k]

1.20

_ g £ 8 E
[} : E
_ E | 5 £ @%Ei&%g?ﬁD
“ .3 " 2 B N
. . - — W T N B S .
" - B ;o K FTLEERTRnE
| 2 _ ° 5 =) LerERElE <
_ s _ G I ol ol
! 3 E ! g 2 LH L R - R e
_ = 5 _ E 4 PoEERERane
1 . @ 2 ] z N T g 2R = o
1 g2 B 2 1 £ 2 ol N\ o - s = 5 T %
i i 5 5 o s & 3 o g T - B
| = 2 “ S o0 =r ﬂ;%ﬂﬂ%%ﬁ%%
! . 5 ! £ Mg Sioefag=ids
1 =) m 1 @ S . nmE N MMjol ‘.m_l,._\ur _.E EL J!m‘._
“ .m “ 2 m _.____.__ ud = M o iy o 100 - ﬁ L0
1 2 ) 1 ) ol % oa O AR
“ = fﬂm ] 8 mm H ol ‘aﬂﬁ mm i W % A Al ol M
_ S “ P8 Fm oeZpenibuTE
_ g _ - I T
o o © o a 1 ) by Kol Ty To 3 n
g = e T o - 8 8 3 o T £ 00 - T T o M g i
g 223 s =882388° < g = e zoeoczgoagy o - ﬂm%_.oo TEL
g 8 = &dE g = 8 8 8 & °© y ] : <
I Jueroggeo) Seig o o 0 N & %ﬁ wu M ZX]T N EL ) m#a >
1 2 a5y quaroggeo)) Sei o ) ,m.m Wi b oﬁ i ﬁ o
2 XX T "
wpow oo R B o N ,Mﬂ
0 ?%Qﬂ@%ﬁ%?
- Ko TN 6
Temon 83y 1 s
iy g A AR s | M :
o g < o P ° B | 0
B X H ™ X iy §@ i E
o o Mow 3 | :
m B om o wl R B £Elclz|g|z|zlg|glz|g|s | :
ol M e X o Y My o ofF Rl b7 gz =2 m HEIEIEIEIEIE % g " o. mb
= E.._ OW O#EMﬂ]qm.L ol IO ﬂnﬁ % CM — === ==~ 1 wn
LT S 8T LN 3 - | m :
g N Ho i 7 & Y S o g A 1 &
g FEwP ST E 2 8K 3 _ 1o
Tom oo o KT LB - | + i
—_ no 3 5 " B | 1 : :
L = WY E g | -
Eo T — d = i
M:% 1 S ﬂ_OILLr T SN = “ w“
He8E 2l 80 23|t : : | P g
z%ﬁmwﬁﬂmMmo s |55 £ E L _ m 5
- e T ° go 2 h K | :
g B RN B b 3 | ;
gk B E N E W 5 | : :
dr.ﬁc o 8§ = o ™ & N ® 7 . | m :
lmﬂ..Eﬂ%@_ﬂﬁurm S é | ;
SEREE IS T e ol Bl S R DA A R R B B S : .
b g = o = W 2 o s lzlzlzl3/2/2/3\3/3|32 %% 5 s - :
Fremeawmodrw el - :
a5 quarongeo) Seiq o
i

74



439 22EAY G gt APH AT

3566) 7% Fastar). deEs
WA 7}

oY Z2xA 9 AF
Ly
=

Uepfslon, f59

I} Table 39l YEFAT &

o
P}{I
ML

Mo & «
o

o ol x
d

=
ol
-

N
A
RJ
1>
ofN
(o)}

N
N
RJ

5ot
]:p{,
TS
N

pu)

ot

m

ko —
B L 4
2 oo
=

EL

2

X

o,

H_I _L>H./

=N
=]
>
Hr o W of

P}{I
o
N
-
3o,

:
[¢) EA

o ot mn B oft 2 oo X
b

Eh o, AE3 8

B

=
b, ool weh 29

1r

o

SHA 7ha Ei}

«

WoE dE MR M M ob ) ft ol L ek g

K
ofl
o i
i)
oo

ki
il

M o X
i

Q.
2RAe A gEAe H
u!

A Z¥z2 Al sk} v

Y
(i
0
©
N
i
W
X
lo
T4
& 3
%

AA7 T wE
/=g 7+ Table 29

N,

oo ) 1o
N
Il
2
oY
c
)
ol
F
ol

I
i
X
N
e
ol
rir
pou)
o
t

o
N

al

>

1%

s

o |o
t

4

&

77
Z

E]‘”E‘r 7t A o ]?% F A4 =

dto] agIt e Ao v

s

= Wdgor oF 645%° 9H 7
[

E2EA
ERstT.

#|ol] dato]
ool upe}
°F 9.45%°] T
w3 7|E g
Ae| FHASE A

Table 2. Reduction Effect of Post Cross Area of Road
Sign with Drag Coefficient

Type Post Diameter Post Diameter Reduction
Z? With Existing With Porous of
Road Drag Plate’s Drag Post
si Coefficient Coefficient Cross
en (Thickness) (Thickness) Area
318.5 mm 318.5 mm
403-1 13.4 9
03 (8.0 mm) (6.9 mm) 34 %
318.5 mm 318.5 mm
403-2 122 9
03 (10.3 mm) (9.0 mm) &
318.5 mm 318.5 mm
403- 13.4 9
03-3 (8.0 mm) (6.9 mm) 34 %
318.5 mm 318.5 mm
= 0,
403-4 (6.9 mm) (6.0 mm) 12.8 %
406.4 mm 406.4 mm
422-1 11.9
(9.0 mm) (7.9 mm) &
355.6 mm 355.6 mm
423-1 0.0
(7.9 mm) (7.9 mm) &
406.4 mm 406.4 mm
- 0,
4232 (9.0 mm) (7.9 mm) 1.9 %
355.6 mm 355.6 mm
- 0,
4233 (7.9 mm) (7.9 mm) 00 %

75

Table 3. Reduction Effect of Horizontal Post Cross
Area of Road Sign with Drag Coefficient

. Horizontal Post Reduction
Horizontal Post . .
Type . . Diameter With of
Diameter With X .
of Existing Dra Porous Plate’s Horizontal
Road e . e Drag Post
. Coefficient 4
Sign (Thickness) Coefficient Cross
(Thickness) Area
190.7 mm 190.7 mm o
403-1 (4.5 mm) (4.5 mm) 00 %
190.7 mm 190.7 mm o
403-2 (7.0 mm) (6.0 mm) 138 %
190.7 mm 190.7 mm o
403-3 (4.5 mm) (4.5 mm) 00 %
165.2 mm 165.2 mm
- 0,
4034 (5.0 mm) (4.5 mm) 90 %
216.3 mm 216.3 mm
- 0,
4221 (7.0 mm) (5.8 mm) 167 %
216.3 mm 216.3 mm
- 0,
4231 (4.5 mm) (4.5 mm) 0.0 %
216.3 mm 216.3 mm
- 0,
4232 (8.0 mm) (7.0 mm) 12.1%
216.3 mm 216.3 mm
- 0,
4233 (4.5 mm) (4.5 mm) 0.0 %
5. 48
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