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A Study on the Aerodynamic Stability of Long Span Pedestrian
Bridges

ABSTRACT

In recent years, a number of long span cable-stayed pedestrian bridges have been constructed to the advantages of relatively low cost
construction and the many tourists visiting. However, most of the pedestrian bridges are located in parks or sightseeing areas, so they
are conducted without proper review and design process. It is necessary to review the aerodynamic stability of the long span
cable-stayed pedestrian bridge, and it should be designed in detail from various points of view rather than the road bridge. In this study,
we investigated the wind characteristics of the cable-stayed pedestrian bridge, and the empirical equations for the relationship between
the main span length and the fundamental natural frequencies are presented for future use. In addition, the flutter wind speed limit of
the flat plate deck pedestrian bridge calculated using the Selberg’s equation is also presented. The final aerodynamic bridge section
which satisfied the aerodynamic stability was found from open grating method. The proposed method can be used for long span
cable-stayed pedestrian bridge in the future.

Key words : Pedestrian bridge, Aerodynamic stability, Wind tunnel test, Open grating

g

FHZ AR S0] AAskRe] AL Sl= 7 Alole REu(YH E¥vE)s o AR d4H0 AR | HES} A glo] 1B
=7497H 3Tk AlolE Renls V1€ 22 Fuhtt A4 fA8 540 2 Qlete] b S RiEA dash, o8] ¥ 7€) =
2l gt oA FAEH AEE ofof gt o]df] & ATtollM= AlolE BEule] WE 544E vtedlal, AfTrE #4453
= TS AT =3 APl whe Z2EE FE F ) Ui FANE AAste] B AT Hienle] yFegd e ofeledt 1
A AT T2l FEAEE Sl whe vl E|o)e A8 HE HEkE Bl WS e viEshs WS AlAE T 2 Al
A AN R AP AlolE Henl A 72 ARE S8 - Jle Ao s Ak

LME

22 Sof Tl Tt o) B ARl Ads givk A7) Ak 7, 4 ol AN FYrkelv} 93 Sl
gabn A|oje] Aevie 9 BRYe] Ao w AAISe] FAsHR] B FU% TEE A RENE T s
Stk e Ha @ Hgolehe HolEL HASah] Sl mek 1 AP Al B o] AFso] gtk skl o]t

* 3]¢l - AEYetn KOCED thaE5 43 4E 9]¢ 79 (Chonbuk National University - shlee. wind@gmail.com)
** 5| - Bty E5-F8y) ¥AlE 3y (Chonbuk National University - jeonghg@jbnu.ac.kr)
whE 28] - DA A} AR e EEF8ke w4 (Corresponding Author - Chonbuk National University - sdkwon@jbnu.ac.kr)

Received January 8, 2019/ revised February 22, 2019/ accepted February 27, 2019

Copyright © 2019 by the Korean Society of Civil Engineers
This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0)
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.




Hriele] ¢ =2 A4S wx] Ethe o2 AldE
b gl Aol w3k S A F k] Z]1ERY
o] didelM = Al2jEle] ok Bisule] tigh o] A “E5
= R e R R T G STA
Efx gRu” 5 vksil EAE] AR

Aol wEke] S F9)S T SISk AE= W
H)(FAARE)E 25 AR Kwon, 2010). 3] ZjolA]
ALE F2 ZYrielE B¥(Table 1), WAH7F A 1599
ol&r} ol oliEAltie] wiH] S3ET} €538 =L, A AlE
<9 74774 3,300 mQl oo} WA Uare] ¥WAH] 645 )
2.58) Stk 012 & uj Aol HxwE fA3 =2wHTh AR
gt T2dS & F Utk

At =2ulel= g AolE B Jds] S A 1
A2 sldF o= Ax 28 S EV|EE AAlslaL gtk A
FHtiE]e] 79 gl oJ3t HislsT) nlge) o3t Foks
o] AujAR] d150] Eri(Jeong, 2017; Lee, 2018). &FA|5+ AAA|
of] =2Re] 28-8 W] okt AA| Y Aol T3k 7go] TSIt

o

% &

Table 1. Domestic Major Cable Suspended Pedestrian Bridges

By o]2fdk F0 slol et Haghe] AERE o) FoRA] ¥al
AAlERE 797t v dAskaL ol

Fig. 194 Bzo] HZ eF Fdlo] WFA] 250l gk
9 A-THAE Brewe] 59 H(youtube, 2018)5 HH, wl=
Bl Y29-ue] 295 st SHEY sUs o= vkt
ok A5G 7P S5 ARE A% 29, oF 20 m/s
o] BEE F< 2o SfElh BAEslnk 1eaL apdkro)
AAE W Alolae] Aol gl AXYE AiEA EEEe
Z& BR A7)e] ks SekA] F3laL ek ofedh S arefst
H 7] B 3795 Boby s WA SIsk vk
A7} o] FoIRAA] k& Zlo = TheTh

AR Hizwo] o) WExje} AARle] ol B 2 oibde]
AR QIEte] gk WA HEZ FEA] ek Bt
ATk E=2ure] g veleh 7198 ARl S F8l WEeH
4S8 13k v Gimsing,2009; Simiu and Miyata,2006).
SpA w0 21 gl e] Eeke mwae] 45
Fiee) 710k e A8 4 gl AR i YA

Bridge name Complete year Main span (L) Deck width (W) Aspect ratio (L/W)
Gaudo Bridge 2011 70 m 2.6m 27
Yeondai-Manjido Bridge 2015 98 m 2.0m 49
Duga Bridge 2012 125 m 3.0m 42
Seommok-gwaneumdo Bridge 2011 140 m 3.0m 47
Tapjeong lake Bridge 2018 143 m 22m 65
Yeonhwado-udo Bridge 2018 170 m 20m 85
Gamak mountain Bridge 2016 150 m 1.5m 100
Yedang reservoir Bridge 2018 20l m 20m 101
Sogeum mountain Bridge 2018 200 m 1.5m 133
Cheonjang lake Bridge 2017 207 m 1.5m 138
Majang lake Bridge 2017 220 m 1.5m 147
Seomyjin river Bridge 2019 270 m 1.7m 159

(a) Yeondai-Manjido Pedestrian Bridge

(b) Tacoma Narrow Bridge

Fig. 1. Flutter in Bridges
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Table 3. Flutter Analysis Result According to Mode Combination

Classification Casel | Case2 | Case3 | Case4 | CaseS
Vertical mode 2 2 3 3 3
Torsional mode 7 8 7 8 10
Flutter onset velocity (m/s)| oo o 18.2 o o
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Fig. 13. Bridge Section Model



(a) grating=0 % (solidity=100 %)

(b) grating=30 % (solidity=85 %)

(c) grating=100 % (solidity=54 %)

Fig. 14. Deck with Open Grating
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Fig. 15. Wind Tunnel Test Result of Decks with Various Open Grating

Table 4. Test Result

Ratio of open grating (%)

Vibration
0 15 30 100
Flutter onset velocity 14 m/s 28 m/s 50 m/s 50 m/s
VIV Not observed Not observed 29-44m/s Not observed
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