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A Study on the relationship between natural frequency
and span of Spatial Structure
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Abstract

As the span of spatial structure is getting longer, the law frequency of the structure makes the wind-induced response
much increased. However, there are lots of hardships to establish the economical structural systems due to the fact that an
relative equation between the frequency and the span of the domestic spatial structures is not existed in the stage of the
basic planning design. Therefore, among the large-span structures, this paper focused on the relationship between the
frequency and the span of the worldcup stadium built in 2000s. The relative equation between the frequency and span is
compared with the data measured in Japan. Moreover, we are willing to provide the basic study by suggesting the

summary equation in this paper.

AE : FUTE TRIVES, AL HH

Keywords : Spatial Structure, Natural frequency, Span, sunwnary equation

1. = Aotk 28y U 3t FE2E 1/AF
ol et ekl dj@ Ave vIEE Aol

A 1ZE A5 AR AlFU|ee wg= o} w&A o] ERAME 671 L=HANF

HETRES Ago] AW Hu Uk A g 20060 AT FHEAR nHAHHS

Bol A2afoz st wHAEF7} Hobyo SR THAFSY 29 vimee $48

mehd F35l 98 £ASH JPol =) ARsthm, o FHE YRS YFNFEEY

H3 ok weby F3tTEREY JuIEAGA Azx) 9 vl waah

AM IFEF & vnd JEs] 3% 5

Uckd AAH) WFNFEES) AT 5 0 ZEA|AE 9l 2xahA

B9, A4St A8 Rud, Fohh 21 FEA=H

= Sy3e, Nedduishn A% ANy 7 Y BNFREY FRA2Y Ao <ED>

E-mail : park820714@hanmail .net
’ 3 2ok

A3 23 S48 2 540 « 155



£l
0x

R

<E1> UIFZEQ FZAIAY

F2EY FEA2H
& B AETruss+Back Stay
FTANZ Cable+Metal Sheet
AF 4= ZAE Truss + Mast +
3717 Suspension Cable + Panel
hd 4=3 A Girder + Back Stay
7 System+Panel
2atopajof N
=A7)4 Cable Truss+2}
A€ 2002 .
AFLE .
B3E

(AEA7R HZ Flow Truss

22 FZEHA

A FEE A TARANY A= <E2>
o gon 7t B718e) 72 Ase van
2. o] W 2499 A= 7 REV} BT A
Moz Ho3rh(TEl #F)

(1) SAL=HA7F

AB72EY i FRIHHL MidasE AHE-
dgon, 233082 FAHE AedA A=
do g AFAH AL 33t
AERAAY 3 Aoz Hd AARZ 1/799
3l AESFHLH, AN TA}e Fe
029tm, AME3} Qe FAZ} Z=219cro]| 22
s=0.132t/crf &2 o] A A 2 HIHR
de 5¥d EAU} wAsA gk =g 7
Wk o] FHAGH 3 A AE 2
2AY # FF FHAEEH HEE AT
A3 dEFAol FE3I) At A Y
i A=

Q) AFL=RA3%
A7z E 3¢ 7238 Midas Gen©]

AREEIT 8-S TR e Truss®] A
mdgoz WEHA(Main Truss), HEHZ2
(Ring Truss), ¢|%-HF2]E2|&(Perimeter Truss)
59 A& Geometry 74E F3 FALA
o] &H Ak WAEMast)aHi-o] Aol <
3 AL 1] At WiE SR F=
2744 2o TFAAX A0

@) HAL=317371%

28728 diFd TR SHTEE
(ZHERE)S ¥33 3-D Full Modelo] A5
Ack. FA <o HHRE A3 AL Main
Frame®] Cantilever Girder & Front Support=
WY BAE dAs 4 2dd sPEE
7}A= Non-prismatic Beam ElementZ 112
Ack. A% Ao wte olFsF UL &
do] A8 749 28 A9 F/HA 21
s AEsgeH, olde 1AF F 05xF
M3tFe Fxe] HEHUL olF T T
Ao gt s sy Haf 74 LFIE
2244 28t Yo

@) BAYolrjole F A71%

ARz HAoe STAAD & AHESIHC
, FHAZ U] ANE gtk HFS A
gyl FFA @A FRAY AF % UF
we A=Y TS AHE3, AAYETEL
A FFo2q HEIAen, F HAZE A
A&go] gdud @A XNEIF ¥ RE 3}
< FHL3Hh AN 4EHLE VT AeR
A3 4= e FPa

2

o oox I

M oy Hz

() A& 2002 = 7B87%

ABZz Ao Midas Geng AHE-3I9oH,
B9 z+ A4 2 EAE Adina data ©]E3}5
31, AFEH2e F7/1DGYARZ HE3l Adina
34 A9 ZARE dgE V)93 FARF
JBAASF 5783814 o] F A8 /Mode Shape
9] gtol Adina ZHX) 9} AL &1t on, o
£ Midas 5334 &3t 1003t ZE7HA

)

156 » 2008 FWolawELEY



o3ty APy’

6) AFL=HR71%

A2 fae 7NEAH 34, FHsH4 2
AAE LARSAE o|&3lx, 7|EH HAZAT
2HE, I FIFE AT 1/2249%
MCMOe & 3jAstion, Edig #Aolde 7
A Aolz2E MCMO2 ARSI 2vhA A7)
o ATE o]g3] RIS TAFL A 2
Ed$ BLD3DE °]83l9 HEIHHL stgch
BLD3DZ 7t tistd 7t FAES HAA
th AgTF2Y FAATHNSY FEHPE AR
g 98l 15379 2= 30 4R stge
g, XY,Z W] tjgt AAujxe) wjre 77t
62.89%, 95.63%, 71.4% kY

AeTZE sAde ANSYS7} AHEEeon =
T EY2Y 7 BAe H(Beam)QAE TAH
Aok AL 53400 BAAAZE HAHYS
o, ¢ 4™ Aste] gHAY WAA @
(Surface) 245 ARG W 84E AT
Aol AY 0ol /HI=E 24y stgen 4t
2y PPz AFHU e 45

RIDAS RGPS
POST-PHESIRR

HOIPE SHPR

FRERUEETY
THEESR0Y
SRS

PERIGY
CGREEURCLE Y

FEOTEUE: or 14 Op
FINE i 3R Frame

Rl fa3d : o
USER DA Stewieval Baginvers By O OH S

¥ DAGRER-GF
PRUT-PROCERSOR

HIDT SHAPE

PROSENT: Herid tap Ol

ns fynis Unld 0 ton.en
granic femlyain
wrtnral Ougingers Wy L8 ¥ RGN

<JE1> MF ¥=ZZ47|E2| Mode Shape 2

Span®
<E2> 2t dgAT|Ee| X IRFST U
Span"™”
Z
TZEY -}il\/iode IFZEF | Span
A B 1R 0.84 R4m
7378 | 2% 0.86 58.8m
A= 1A}RE 0957 130m
H=AA7R | axmc 0.960 70m
A i
QeAA Y 1RR = 0.734 126m
Halolajols | 1Ak 0453 180m
F7 | 0.957 152m
Ayor 1R 0368 162m
=R | 2x 0445 80
Az 17}mT 0664 | 2054m
LERANE | 25 0.765 58.15m
P 17k 0.277 180m
(BE87V8) | 2% 0387 132m

3. 1RElETel Aol Data =4

<2¥1> FFL=A71%49] Mode ShapeE
B Aolth oW 7 X AW T|EL
714 B2AMEe l2E sid HE#2 Ay
g 13 AFA Y gk Aoz AHFHY
on, YRS 2xlnEe] Adow AARSIY

o <¥2>E 74 49737199 A5 DRSS

01, o ©

i

A3 23 5454 % sA0 « 157



2 2ARS Jelyon, <adn»e NEFA 7
A28 1/AEFE 289 g vEd R
oltf. <HEI>ollA Y& YdTheEAA Y Fu
&AA Y Frix AN Kol AL A=
of 9% Ao HFo] L/300 L& 71AsH] HA
aA?

<22 Yt P FHFRES 2de) o
& LHATFE QB T2EY ASA 9 #4
ARG 2L 3 ¢ 5 Sk

Hahy FFoE FHTEEY HolHE te &
Aot AfFrol FE IAE Span/riset]
&4 WFE 1Sk FHHY 549 Aol
g3ty AzEd.

O

U
v — (YEJUCHATIX y=0.57inlx} +3.776

i . e (YR SRELTI R y - 04900 + 3,309

~
n

i A3) HBE2IA y= 0250+ 1675
) ‘\ B(UH EERNR

~

AN X (22 ¥BEA

15

Frequency (Hz)

o 50 100 150 200 250 300

Y 28737139 289 DHAEFE YR
@ wasgt. ¥ FAFEESY 299
W TRAEFE G2 F2EY AZX9 3
AAn Fe A& ¢ F Yok wdA Fele
TATEEY HoHE v 33 ufAF
gl BFE VA= Span/rised] 59 WFE 1
Ashe FEHA 4549 o] Fasiria 4
ZHgich.

ki
]
e,

K

r}m
r-ln

RO AMTUERS) 298l IZAMTE
71€R7 A ABAIY & 200615 HEEA
WAL O6 AAHHA B3] AYLR o]Fof
HAEU

ilad

gl

Mo
ok

1. o]F, &4 94=3 AU, d=3TEE
3], v.12 n4, 2000. 12, pp 87~112

2. (F) C-STRAAYR HA, AF d=
AR F2AA, HFESAL 2000, 02,
pp 9-72

3. AT, oA 4=3 A7, FeATEE
3], v.12 n4, 2000. 12, pp 28~35

4. AeF, oA, FASEETE FB71%
TZ2AA, =FATFZ83) A, v.12 n4,
2000. 12, pp 36~46

5. 344, A€ 2002 €23 A7 7234
2 F2AA, FF73F2E st rd 3
A AR, 2002. 06, pp 29~33

6. A8, I=¥, AF =34 ANF 72
A7, d=772E35] 7|, v.12 nd. 2000. 12,
pp 134~148

7. AFEF A8, ARE BWA

7149 F247, #F=7372EIA, vis

n.3, 2003. 09, pp 70~81

dEAZE3], AFE FFAM - FHA,

1993, pp295~296

o
r:lm
et
ol

@

158 » 2008 zWzawE=2y



