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Abstract Road signs are important and make roads easier to use, so securing their structural stability
is also important. Due to recent abnormal weather and strong winds, awareness of the safety of road
facilities is being emphasized. The drag coefficient of road signs is uniformly applied as a value of 1.2
regardless of specifications and installation height. In this study, computational fluid dynamics (CFD)
analysis was performed to analyze the drag coefficient of road signs according to the installation height.
The drag coefficient was calculated from the ratio of the wind pressure in front and behind the road
sign. Compared to road signs installed on the ground, the drag coefficient of road signs with a clearance
ratio of 0.7 increased by 10.1%. The drag coefficient of road signs with a clearance ratio of 0.3 increased
by 18.5%. It was found that as the installation height increases and the clearance ratio decreases, the
drag coefficient of the road sign increases. This was due to the flow separation zone that occurs on the

back of the road sign depending on the installation height.
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Fig. 1. Specification of road sign
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Table 1. Wind speed distribution by clearance ratio
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Table 2. Wind pressure distribution by clearance
ratio
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Table 3. Wind flow path by clearance ratio
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Table 4. Drag coefficient by clearance ratio

Category Dr.ag. Ral.tio. Compa.red. to
Coefficient Existing Regulations
Existing regulation 1.200 1.000
CR = 1.0 1.204 1.003
CR = 0.7 1.326 1.105
CR = 0.5 1.410 1.175
CR =03 1.427 1.189

Drag coefficient

=
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Clearance Ratio
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Fig. 3. Drag coefficient by clearance ratio

ERHA|9) FA] golot ERRAT FHAFA A
THAE BASHIT EAT FHF o)A =2HA|
T AZ 54 SE 710 & =ol9t Zol9] 2u7} Bi=
ol iRt FEEE F9S BASIT EREAE &
HR GGolA ] FsHre] ol Hit 242 Fig. 49F
ot feHElR S42 WekEe] 09 gholl sdste]
FA7E WFE2FE Holxl= = 52t Babin 5
(1612 A7-E &3t fade] 799 W3} FA
ool PAlE SR, e 9] Woldas
FEA7E 37k Aoz UEygth & A7 it
FAGE BAS 3% 5 EREE duEE A7)
10|, AJ¥o] dAH == HATHO 7 AT T
At el 7o wA BlEo] 0.242 U
SAE7E 0.7]] =2 HA RS faHte] 7] W v
&2 0.272 YEpREeH, SA8|7F 0.5%1 9= et
2] 799] W2 vjgo] 0.33°0= It 1|3l

44

=

e F AA] o7k 7 w2 BAIM] 0.3¢ =2 A
TolAe F&aE] 79| WA Hleo] 0.422 e
o ERRAJO| HA] wol7t SUIESE FeHE 7
oo W4 Hgk F7lelgH. old] met Aoz e
ol AAHE m2HA 0S| FHASIt S8 AF
< e ol feE] 7] s FAet
o] BAE BAT 7€ A7t &2 AolA Ryt At
FAGet £49] dike Ut 42 Ustdle ez
A A

CR=1.0

CR=05 CR=03

Fig. 4. Seperation Region by clearance ratio

5. 22

£ A7t E2EAo) 724 oy T Suold
Ho} U P2 YA RS 47 golo] mhE

U FASE AEAAT FAARE HE Aot
ARNHE HALRAAS B4 Sgotgon, 47
gelat b 900 Hiet 39 FEAE RO
Foict. AALRAAS B40 FoE Folo] EREAY
FWol B4, B, 15S BAGH. B4 2
4 A3 B GATSE §5uE 790 WAl
F71te Ao BAElt E3 B gadhs
Atk EAG Aol] BN B Fol WS
AoE Uehgth B BEE B4 23, 47 Rolt
F1A% AT BUAF A BYsht, AN
2 47 Fol¥ EREAW FY LEL AR g0
Uehdth. EREAR A5E FUY veE YeAsE

ol&

o ki 0 ot

N
2]



E2uAge 4 Eold BE F5ks F4

@ Ay

-
gul

AESRYon, T2 HA|9] 3] Fo|ot 2 BA|H
A=ete] ATTAS BAMs1TE A3 Zo|7t 27510
E*HHV} AATeE wapAune] g4 Stk

o= yepdeh EAuIZE 0.791 A%, AHef A€
EEEZP&OH Hlsto] A5 ghol 10.1% S7Het 2o

2 Yehgen, ol 7I& YA dAVIE #ET
10.5% =2 =21 Ao2 BAFGIT EAH7E 0.5¢

E2HAT AHo] HAAE =X vlste] ¥
AL7E17.1% & 208 AEEAoH & FYAS
A1 Foll Hlste] 17.5% &2 2102 Uesith E
T EAHEI7E 7P B2 B9 0.3014= Aol AAd
T2 RA] wlste] AL Fhol 18.5% S A
2 YEhged, 71E dHA 2AVIE g 18 9%
T2 AR AEFHH. ol B Eolo HE ==X
A Fol WS FeHE] 7o e A= #
etk 2 AFollA At A Eold =2HEA|HY
€ A8sto] =2HA] A= Fd AVt 7t
7187150 Hgt AAA Hge] s A
2 Ao AIRbRE A Eolof HE =
ZHAHS] YA Histe] "eREAGHE, F 72
AA A HHE g9 gl Basit FF
o &9 F 23 TEAG U X—]/\]-T'_xﬂoﬂo]— RoRS|
9] Z=go] W Qs weF
R ERRAH| % é}vﬂl@i‘

P

References

[1] Korea Road Sign Guidance System [Internet]. Ministry
of Land, Infrastructure and Transport, Available From:

https://roadsign.go.kr:8444 (accessed Nov. 16, 2023)

K. P. Cho, S. I. Hong and M. H. Kim, “Valuation of
Wind Loads on Canopy of a Building”, Journal of The
Architectural Institute of Korea, Vol.25, No.7,
pp.21-29. Jul. 2009.

Y. C. Ha, J. H. Park and S. K. Hwang, “Characteristics
of Mean Wind Pressure Distribution on Rectangular
Buildings with Various Heights and Side Ratios”,
Journal of The Architectural Institute of Korea,
Vol.25, No.4, pp.69-76. Jul. 2009.

S. H. Jung, ]J. W. Lee, S. Y. Lee, H. W. Lee, “Analysis
of Wind Velocity Profile for Calculation of Wind
Pressure on Greenhouse”, Protected Horticulture and
Plant Factory, Vol.24, No.3, pp.135-146. Sep. 2015.
DOI: http://dx.doi.org/10.12791/KSBEC.2015.24.3.135

(2]

(3]

(4]

[5] S. D. Kim, M. K. Kim, S. Viriyabudh, W. Y. Jung,

“Evaluation of the Compound wind Fragility of

45

[10]

[11]

[12]

[13]

[14]

[15]

[16]

Outdoor Sign Structures Considering Floor's Height”,
KSCE 2018 Convention, pp.539-540, Oct. 2018.

W. H. Jeon, K. K. Lee, T. G. Lim, Y. H. Kang, H. G.
Kim, “Large Eddy Simulation of Wind Flow around
Solar Panels”, Journal of the Wind Engineering Institute of
Korea, Vol.20, No.4, pp.187-193. Jun. 2020.

S. S. Lee, K. K. Hwang, J. H. Lim, Y. S. Ji, “Numerical
Analysis on Wind Resistance Performances of
Ventilating Soundproof Wall”, Journal of the Wind
Engineering Institute of Korea, Vol.20, No.3,
pp.151-157, Sep. 2016.

J. H. Hong, “A Study on the Deformation Characteristics
of the Roof Signboard Size in Wind Pressure Formation”,
Journal of the Korea Academia-Industrial cooperation
Society, Vol.20, No.1, pp.401-408, Jan. 2019.

DOL: https://doi.org/10.5762/KAIS.2019.20.1.401

J. G. Choi, C. Y. Lee, “An Empirical Study of
Soundproof wall with Reduced Wind Load”, Journal of
the Korea Academia-Industrial cooperation Society,
Vol.19, No.12, pp.272-278, Dec. 2018.

DOI: https://doi.org/10.5762/KAIS.2018.19.12.272

S. S. Lee, J. Y. Kim, H. J. Ham, J. Y. Kim, “Estimation
of Standard Load for Disaster-Resistant Design of
Outdoor Signboards”, Journal of the Computational
Structural Engineering Institute of Korea, Vol.29,
No.2, pp.131-140, Feb. 2016.

DOL: https://doi.org/10.7734/COSEIK.2016.29.2.131

H. G. Lee, S. H. Choi, “Comparison of the design wind
speed road traffic signs”, KSCE 2014 Convention,
pp.603-604, Oct 2014.

Ministry of Land, Infrastructure and Transport, ‘Road

Sign Standard”.

H. K. Sung, K. S. Chong, W. S. Chung, “Influence of
Porosity on Drag Coefficient of Perforated Road
Sign”, Appl. Sci., Vol.13, No.1. Dec. 2022.
DOIL: https://doi.org/10.3390/app13010502

H. N. Na, W. S. Jung, “Assessment of the Suitability of
the Typhoon Disaster Prevention Model according to
the Typhoon Maximum Wind Speed Radius and
Surface Roughness Length”, Journal of Korean Society
for Atmospheric Environment, Vol.35, No.2, pp.172-183,
Apr. 2019.

DOL: https://doi.org/10.5572/KOSAE.2019.35.2.172

J. P. Bitog, I. B. Lee, H. S. Hwang, M. H. Shin, S. W.
Hong, I. H. Seo, E. Mostafa, and Z. Pang, “A wind
tunnel study on aerodynamic porosity and windbreak
drag”, Journal of Forest Science and Technology',
Vol.7, No.1, pp.8-16, Mar. 2011.

DOI: https://doi.org/10.1080/21580103.2011.559939

T. Babin, N. Sangeetha, and D. P. Sudalaiyandi,
“Reducing the drag resistance of automotive cars by
diminishing the wake separation zone”, International
Conference on Sustainable Engineering and Technolgy
(ICONSET 2018), Karnataka, India, 19-20, Apr. 2018.
DOI: https://doi.org/10.1063/1.5079037




HEREE

&35138=5A A2449 A123, 2023

A £ 7|(Hong Ki Sung) (3|2

20129 2¢ : As|dista A7)
QA AEg s (FEAD

20144 2¢¥ : A3dsta AL3)7]
YA AEE ST} (FE4AY
20234 2¢¥ : A3dista Atg)7]
YA ARlg st (FhakAp
2014¢ 9¥ ~ @A : =AY
£A7Y AYATL

46



