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Abstract

Recent destructions of outdoor signboards have frequently been caused by strong wind, resulting in damage on the property and
human livelihood. One of the major causes of the problems is inadequate implementation of structural design code to the outdoor
signboards which are vulnerable to wind. This leads to this paper to present the design guideline of wind-resistant outdoor
signboards. In order to estimate the design wind speed, basic wind speeds over Korea suggested by KBC(2015)(revision) are
corrected with land surface roughness and topography of the terrain and installation height of the signboard. This paper also
suggested the procedure of wind load estimation for different types of outdoor signboards; wall attached type, wall ribbed type and
ground erected type. Since the process involves complex calculation to some extent, this paper presents summarized version of wind
load estimation from non-professional point of view.
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Fig. 1 Wind load calculation procedure
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Table 2 Velocity pressure exposure coefficient by
surface roughness classification(KBC 2015(revision))

Height above Exposure category
ground z(m) A B C D
z < Z, 0.58 0.81 1.00 1.13
Z,<z<Z, 0.222° 0.452° 0.712° 0.97:*

Table 3 Parameter of velocity pressure exposure
coefficient by surface roughness classification
(KBC 2015(revision))

Exposure

ca?egory A B C D
Z, 20m 15m 10m 5m
z, 500m 400 300 250m
a 0.33 0.22 0.15 0.10

H ARl Ao A EXES Frlela, FH5AERES
Ag37] YallAe Bt HFA 750l 2 .

AS/NZS 1170-2¢14e AFHEETES Atkels 75
o2 g AH 7Iee® Al 4 3

Fig. 2¢ T&u 74]71%0 AFHEETE I, 10, 10,
Ve ASF27|5e] AFHEETE D, C, B, A9 5%
TIASFE HAET. Fig 2011*1 & F R0l AFTx
7129 AFZETE A, B, C, D E2alAE

Table 4 Exposure category of the classification criteria(KBC 2015(revision))

Exposure category

Surface condition

A Areas where large-scale high-rise buildings of more than 10 floors in the urban

B

Areas where building such as the height of the housing of about 3.5m is dense
Areas where building of the middle floors is scattered

Areas where building such as the height of the obstacle of about 1.5~10m is scattered
Areas where building of the low floors is scattered

Coast, grassland, airfield

Whether the obstacle is almost non-existent, regional average height of the obstacle is 1.5 or less

134 st=FMMTAEsE =22 H29H HM25(2016.4)



Table 5 Roughness length by surface roughness
classification(KHBD 2010)

Exposure category Roughness length(z,)
v 1.00
111 0.30
11 0.05
I 0.01

Fig. 2 Compared velocity pressure exposure coefficient
of KBC 2015(revision) and KHBD 2010

b EEnAA7|EA 1
1AM 2w FARE AXREE YEplle A ¢ F
itk wE KBC 2015(8he] A g2 =
F 0.05¢= & & Jx. 0.059 AFMEHE Wieringa
(1992: 1993)¢} Simiu®t Scanlan(1996)°l ]3] F7A]
AFZGH 7 Ak Ae & 5 dvk(Table 6).

Table 6 Roughness length by experiment
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Fig. 3 Urban areas and land cover maps
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Table 7 Suggested land cover classification

Criteria K

ar

o Z, Z,

Area with distance from

the coast less than 4km 0.97-* | 0.10 g 250

Area with distance from 071 | 0.15 10 300

the coast more than 4km

Surface Wieringa(1993) Simiu and Scalan(1996)
condition 2y (m) 2y (m)
Sea 0.002 -
Urban 0.4-1.5 0.20-3.00
Woody 0.35-1.6 0.10-1.00
Cropland 0.04-0.18 0.04-0.10
Grove 0.04-0.18 0.04-0.10
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Table 8 Basic wind speed and regional topographical factor

Region Basic wind speed(m/s) Kzt Region Basic wind speed(m/s) Kzt
Gapyeong 26 1.18 Gwangmyeong 26 1.08
Gangneung 34 1.16 Gwangyang 28 1.14

Gangjin 32 1.12 Goesan 24 1.16
Ganghwa 28 1.06 Gurye 24 1.16

Geoje 36 1.14 Gu-ri 26 1.08
Geochang 24 1.16 Gumi 24 1.10
Gyeongsan 28 1.12 Gunwi 26 1.14
Gyeongju 36 1.14 Gunpo 26 1.10
Gyeryong 26 1.14 Geumsan 24 1.14
Goryeong 26 1.14 Gijang 36 1.14

Goyang 26 1.08 Gimje 28 1.04

Gochang 28 1.08 Gimcheon 24 1.14
Goheung 34 1.12 Gimpo 26 1.04
Gokseong 24 1.14 Gimhae 34 1.12

Gongju 28 1.14 Naju 30 1.08

Gwacheon 26 1.12 Namnyangju 26 1.14
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Table 9 Proposed peak external pressure coefficient . c 2 2
on wall iy 22
Projected | Building height greater| Building height less g;j E B
net area than 20m than 20m 52-' Ew
(m”) Corner |Else where| Corner |Else where $rg g::
1 -3.75 -1.65 -2.80 -2.20 " &
2 -3.75 -1.65 -2.78 -2.19 B B R O
3 -3.75 -1.65 -2.75 -2.18 Gy 251 « 5O Gy= 211+ 0w
4 —3.75 -1.65 ~2.73 2.16 Area with distance from the Area with distance from the
5 -3.75 -1.65 -2.70 -2.15 coast less than 4km coast more than 4km
? :g;g jgi :;gi :;ig Fig. 7 Gust effect factor by land cover classification
e an e [Tes o] g 4 (e 54 waac
10 -3.75 -1.65 -2.58 -2.09
15 -3.56 -1.59 -2.46 -2.03 Gp=1+4vpy/ By (7)
20 -3.38 -1.54 -2.33 -1.97
25 | -319 | -148 [ 221 [ -101 o] 4,k FEMEAS By MTAASE UEiT
o N N I R FAUBASE W) e BRYEs by TaE
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Table 10 Wind force coefficient for various side ratios and gap ratios
Gap ratio, Side ratio, B/s
s/h 0.06 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2
1 1.80 1.65 1.58 1.53 1.49 1.45 1.44 1.43 1.42 1.41 1.40
0.9 1.85 1.70 1.63 1.58 1.54 1.55 1.54 1.53 1.52 1.51 1.50
0.8 1.88 1.73 1.66 1.63 1.59 1.60 1.59 1.58 1.57 1.56 1.55
0.7 1.90 1.75 1.68 1.68 1.64 1.65 1.64 1.63 1.62 1.61 1.60
0.6 1.93 1.78 1.71 1.71 1.67 1.70 1.69 1.68 1.67 1.66 1.65
0.5 1.95 1.80 1.73 1.73 1.69 1.75 1.74 1.73 1.72 1.71 1.70
0.4 1.95 1.83 1.76 1.76 1.72 1.78 1.77 1.76 1.75 1.74 1.75
0.3 1.95 1.85 1.78 1.78 1.74 1.80 1.79 1.78 1.77 1.76 1.80
0.2 1.95 1.85 1.78 1.78 1.74 1.80 1.79 1.78 1.77 1.76 1.80
<0.16 1.95 1.85 1.78 1.78 1.74 1.80 1.79 1.78 1.77 1.76 1.80
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