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Abstract - The 404 m long 404 SkyBridge, installed in Ganhyeon tourist district in Wonju-si, Gangwon-do, is renowned as the
longest pedestrian suspension bridge in Korea. Considering the structural characteristic of the 404 SkyBridge which is classified
as a special slender bridge located 100 m above the ground level, requires an understanding of aerodynamic wind behavior.
As a part of the solution to achieve aerodynamics, a parametric study which considered variables including; the vertical, lateral
and angular displacement of the girder, and the length and tension of the cable, was conducted to derive the optimum three-
dimensional orientation of the main cable. A truss-type wind-resistant stiffened girder was developed to enhance aerodynamic
performance. Wind tunnel test was performed to analyze the vertical and torsional response of the girder under uniform and
turbulent flows. In addition, the buffeting behavior of the girder under a high speed wind was evaluated.
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LAE SkyBridgey= QA 7HE =0 EalA g gR e} =g
ZAPY AATE ST 10041(2019~20208) 0] A7RE
= Uy o EE UL VS REY Ry 2y gHe 1E 4
97 TFEAst 74121 of u%a} sﬂ—*ﬂr ﬂ& A4S fAT FAEFT(L =200 m)e] =3 FA 404 mz oF 2u)
N A 1AF 27 A=A, AZAF SALFA A A 3o uk
of A=, Atel 2} 7|E AFAF FHARRO] AR E o] I 4047]9] A
ofxzeloTs, g % Zye %1% E}%@ NEAS @ dAST ARE HeErtERA o] A A8 A
o] dlslo] 9lom o] B3 ZHARYUAE Wl AH ATA SYTHIE ATA gE AR £F6Y
HRA SO A AtE BEA R} AP EFS ATIA AUt 71E BAG] AL uF AFoE HHse] AFd
o] FolA 3xY HHFASLWR! £FA Y04 2022 AR S| A HP@ASwo|h
o] A Y= Fig. 13} o] A EIE 9F 100 m A}
FEE A= 404 mo|H, 5 9 FAolE HF
AR TRAS HAT 5 e WX AlFH
FEEE o3t NP AE FE37] YshA
7+ weg Ao W siey. w3, 1A UA T &
= MEntaE 8] 7)ol Aol Ud AFA &
cheleh ApEs} 9 A4S 2Hs 0 g4jo] aH

S

p
)l

[¢]

o
(

J

Note.-Discussion open until April 30, 2023. This manuscript for
this paper was submitted for review and possible publication on
July 20, 2022; revised on September 05, 2022; approved on
September 05, 2022.

Copyright © 2022 by Korean Society of Steel Construction

40 2
2@ N

.,d
o,

Q.

"Corresponding author.
Tel. +82-2-6341-5123 Fax. +82-2-369-7203
E-mail. kgj1977@cablebridge.com

ot FI; _I-E'EI: flo ofl

)z 8le] =2 A34E A5 (EE A]1805) 20221F 109 239


https://crossmark.crossref.org/dialog/?doi=10.7781/kjoss.2022.34.5.239&domain=http://ksscjournal.or.kr/&uri_scheme=http:&cm_version=v1.5

3 Aol W hEFIY BYATE 283 BYE L A

ot
%K%»\*A(’A ®
404,000 8

28,00 380,000 50,000

27,000

Fig. 1. Bridge plan (404 SkyBridge)
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Fig. 2. Yeondaedo-Manjido Pedestrian Bridge
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Fig. 3. Zhangjiajie Grand Canyon Glass Bridge (China)
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Fig. 4. Damping and anti-vibration system (China)
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Fig. 5. Kubongsan Mountain Cloud Bridge (Korea)
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Fig. 6. Analysis modeling
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Fig. 8. Case study of various 3D cable orientation

Table 1. Parametric study case

Case Type B:H Examination item

1 1:1
2 V-shape 1:2
1:3

- Load: dead load (DC),
live load (PL),
wind load (WS)

- Girder displacement

H-shape - - Tension of cable

- Length of cable

W | B~ W
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Table 3. Comparison of rotation behavior
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Ultimate limit state Accidental limit state
Cable DPrm Dunem Omax DR, Utilization Ormax DR, Utilization
(kN) (kN) ratio (kN) (kN) ratio
Main cable 0.71 0.74 6,075 7,864 0.772 4,383 10,096 0.434
Suspender 0.75 0.76 33 0.360 37 114 0.328
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Fig. 26. Wind tunnel test settings Fig. 28. Torsional response (torsional deflection)
Table 6. Model specification (scale = 1/20)
. o Frequency (Hz)
Model Width Mass Mass moment of inertia Frequency
(m) (kg/m) (t:m?*/m) Asymmetric Asymmetric ratio
vertical 1st torsional 1st
Actual 5.00 0.743 3.3810 0.224 0.482 2.148
Scaled 0.25 1.857 0.0211 1.833 3.939 2.148
Measured 0.25 1.858 0.0210 1.833 4.067 2218
Error 0.0 % 0.1 % -0.4 % 0.0 % 32% 32%
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Table 7. Flutter wind speed

Angle Flutter limit ..
(ses) ) Flutter limit graph
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Fig. 29. Horizontal displacement response
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Fig. 30. Vertical displacement response
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Fig. 31. Torsional deflection response
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