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Estimating Method of Topographic Factor of
Design Wind Speed Using GIS
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ABSTRACT

With more than 70% of the country consisting of mountains, Korea has large and
small mountains, and hills located in the inner cities. Therefore, Korea's architectural
structure laws stipulate that an increase in wind speed due to the influence of terrain
should be considered in the design of wind loads of buildings. But if more than two
mountains are located around the building or if the boundaries of the land surface are
not clear when calculating topographic factors of wind speed, the designer has
subjectively selected the coverage of the topographic factors of wind speed or the

2013 79 209 < Received on July 20, 2013 / 2013d 99 139 <% Revised on September 13,
2013 / 20133 9¢¥ 27Y AAFFE Accepted on September 27, 2013
AEetn AFEEFT S School of Architecture and Civil Engineering, Kyungpook National University
ZAE s ¥4 B8k} Department of Spatial Information, Kyungpook National University
>< Corresponding Author E—mail : shchoi@knu.ac.kr



GISE °1&

RO P FHTF WS AP B/ AAE A 127

surface. This may lead to unscientific design of wind loads. This study attempts to

analyze topographic factors of wind speed by using a 1:5000 topographic map with

relatively high location accuracy and thereby to reflect changes due to the topographic

characteristics and influence at the point where the building is located. By also

selecting terrain surfaces and vertexes through Arc GIS and presenting a scientific

approach to determine the range of topographic factors of wind speed, this study is

expected to make a contribution for more rational and cost—effective wind—resistant

design of buildings.
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FIGURE 1. Topographic factor(AIK, 2009)
W AN QEe WA o Heka Aol
e = B K= 1.0019, 781 13} 2+ kt:1'4+3'6(¢d_0'05) < 32 ; o4, Ak
o] AL, olE] B AA A R B FEEE Qe n el Ao mie Eal
of Mg Wo U FHAFAT £, A P T U
- e e = HWoR spEls A Bt
(1) ¥} o] AHgsitt
: A
ksd o =1 o1 _
- AT s 4 (3) 3 o] AHdsH
K =14 ) M JAAS 5= 4 (33 o] A et
K AR s=(1f 1';1)(17%) D6 < 03 3)
o1 AAAF > ”
¢ 1 FAE A EE 0.3 F &S 3t s:(l— “’*)(1—022) > 0.3
Lol s 9] URAE oL
z  APORHE £ A
PIAT K= A (2) 9 o] AP 20 A AEHORRE Q] Qo] o)
H A4, Ak AAA ] A HEo]
k=14 ; BAA &) 1, 8, A AN AR FEe Ry



Olsg o4 X%e ot &

I A
vEE

3+ 499 Y

/ BAF - MEe 129

ol = H/291 A|F el A
A7 9] =3 A

L'vs 3450 45 2 9 2], I35
Ql gl 24 (5) 9k o] AHgsitt
L'=L,; ¢< 03 (4)

L'=17H; ¢> 0.3

L'=0,9% 17H 5 2 % A9, 2 (5)

L'=2L, % 333H% 2 % AAHA

2ol ERAE 1

L
PR

4 63} o] Al

ﬁj (6)

e A A9

13} 2ol A7y
9ol whéa] Atolut =

9L, AL EASH
o] ofe}, ofe] Aol AU A, AAA 5

of ¥l 7] wEell gizol HE &S
A A & Eﬁ}i AAA Sl et
Aol HE APdeo= A9 edst g
2/del Tzﬂﬂ ﬂ]—?ﬂi At olHd EAHE
aidsty] flsto] 2 AtelMd= GISE ol&st

oq x%x%j ] = J_ésl-o;l_/yq Eﬂ- ﬂg];ﬂo]
Aol g FEHRTAFE At dck

| St Ao 2let

r°l'

LAY W ARCYAR|

B AFNE 155,000 FAXNPES 34
3 e FoldelEE ol gstel 1y 29
2ol A gl ol FHUZAFE A,

u]

TR XSO EOF &
E30M glold] F&

I
HEom Wt
EEEET

4
A7 o ol sedEd) 2
Tha SHEN (R EE) £5

=
a/\

1
HE o x| x| Folof otE
LKA HE Hel 2%

L
HEY HRES USSe
MHIOIH 4

1
M Hlo[E{ & k2t 1mZH 2
FHo|ole 4M

ST Euge] FolIEE
ol 25101 DEM 44
i

ZHolElol DEM2| Fo|HE 2=

I
SR EH S A

o

Ol

End

FIGURE 2. Calculation process of
topographic factor
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FIGURE 3. Satellite photos of the study
area
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FIGURE 5. First top within initial range

FIGURE 6. Second top within radii of 1.6H

EZrEo] Qlom o]lF V|FEoR FHIETAT W = w94 183.136m olelM 74 =& %

& APgetA "ok 14 48 H*H Qe 12} 4 13 = ARE 23 AAY Zol:= 123.5mE

Mol x3Eo] QA gkom A Fol| gt F& AEmo7RE 23 HA7AQ 1E2 HE=

dSATE] HYE AL gl 14 4% 103.5m% Yehdon 19 6ol HE= Hlg)

He Yol 7P =2 ZuEe MEL 23 o] 22} AgHlel 1.6HS! 165.6m ¥4 <k

AL 2y, o2 ulEoZ A2 23 B4 of 12} AgH W 23 Fo] £E o 9o

21 1.6HE 73+ o 23 AW el 1 ZAE2HE v 165.5mE A Fo| o3t F&

2F AL 2x1gddo] EstE o] QlEA] o gSATe A48 E skt

5 Asto g Ao ot FEATAF

9] ALHYE A3} B AT thaR o)A 3. HEWL HEES KL= AMAel HAE Y

o] 7] 4899 W A AxHe 1TAF DEM A4A

X 114.46mo)al, 12 ZHEWMol 1.6H:= erel Sler il arlolel

3 AF=

183. 136mo]ni 13]_7ﬂ 183.136m O]‘/Hoﬂ = ]ooﬂ /]1_ 3‘—12074]“[‘-/] —|‘jo :z“r]‘ﬂ' [}

7 AgHe ) 190l mgEo) g gy B AU, AW T @l et 2xd

Nz 221 AAL Frolol sy 121 AL S Ay S sk FAd 1m 3HH L
2 A¥e Ao, s1xY 2149 =



132 Estimating Method of Topographic Factor of Design Wind Speed Using GIS

FIGURE 7. Line that passes through both the point of building
and the top of hill
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FIGURE 8. Process of DEM
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FIGURE 9. 3—dimensional terrain in the max.
wind velocity
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FIGURE 10. Cross section of the terrain in the direction of the wind
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