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Buffeting Analysis for the Evaluation of Design Force for Temporal Supports
of a Bundle Type Cable-stayed Bridge
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Abstract

Temporal supports is proposed for the large block construction of a double-deck truss girder of a bundle type cable-stayed
bridge. The design force of the temporal bents cannot be evaluated by a conventional design procedure with gust factored static
wind loads. The uplift forces in BS5400 also can not estimate the design forces of the temporal bents properly for the turbulent
wind loads. A frequency—-domain buffeting analysis is performed to evaluate the design forces of the temporal bents considering the
interactions between the girder and temporal supports. Two cases of modeling are compared to estimate the stiffness contribution
of temporal supports in determining design forces, i.e., an analysis model including temporal bents in the structural analysis
modeling and an analysis model with fixed supports at the bent tops neglecting the stiffness of temporal bents. The consideration
of bent stiffness usually generates smaller reaction forces than rigid support modeling. Consequently, the effectiveness and
usefulness of the buffeting analysis procedure with full modeling of temporal supports are demonstrated for the design of a
temporal bents of the construction of a bundle type cable-stayed bridge.
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10 585/412(1.42) 380/324(1.17)] - [101/94(1.07)]  995/764(1.30)]  390/316(1.24)]  995/764(1.30)
11 |4,275/2.603(1.64) | 2,262/1,433(1.58)] - 12/13(0.92)] 6,540/4,039(1.62)] 1,973/1,223(1.61)| 6,540/4,039(1.62)

( )'E Segl-B/Segl-S9] M| &< AaHg 29

E b Seg20f ot o4& 2HH(kN)
WEA G EE(27) &Y EE(2X) 23 9%

j%‘é BFELZ(1) wsE (2) %j;:g) e (4) £1.0740.3X(5) | +0.37+#1.0X(6) | Max((5),(6))
Ho

Segl-B/Segl-S | Segl-B/Segl-s | o8P Segl-B Segl-B/Segl-S | Segl-B/Segl-S | Segl-B/Segl-S

/Segl-S /Segl-S

1| 211/28700.73)*|  262/296(0.88)]31/23(1.39)|  216/298(0.72)|  547/680(0.81)|  389/496(0.78) 547/680(0.81)
2 | 211/287(0.73)]  263/296(0.89)|31/23(1.39)|  216/297(0.73)|  547/679(0.81)|  389/495(0.79) 547/679(0.81)
3 | 290/550(0.53)|  478/553(0.86)| 77/44(1.76)|  467/553(0.84)| 932/1.281(0.73)|  775/928(0.84)|  932/1,281(0.73)
4 | 291/550(0.53)|  478/554(0.86)| 77/44(1.76)|  467/554(0.84)| 932/1,285(0.73)|  775/930(0.83)|  932/1,285(0.73)
5 | 287/566(0.51) 473/525(0.9)| 78/46(1.7)|  458/522(0.88)| 921/1,261(0.73)|  765/895(0.86)|  921/1.261(0.73)
6 | 288/567(0.51) 473/525(0.9)| 78/46(1.7)|  458/523(0.88)| 922/1,264(0.73)|  765/897(0.85)|  922/1.264(0.73)
7 | 197/258(0.76)]  267/277(0.96)|33/24(1.42)]  214/279(0.77)|  538/625(0.86)|  386/462(0.83) 538/625(0.86)
8 | 196/258(0.76)]  268/276(0.97)|33/24(1.42)]  214/279(0.77)|  538/624(0.86)|  386/461(0.84) 538/624(0.86)
9 | 439/536(0.82)|  463/409(1.13)| 3/4(0.75)|  356/327(1.09)| 1.008/1,043(0.97)|  629/614(1.02)| 1.008/1,043(0.97)
10 | 435/535(0.81)|  457/402(1.14)| 3/4(0.75)|  348/320(1.09)| 997/1,034(0.96)|  618/605(1.02)]  997/1,034(0.96)
11| 346/330(1.05)] 1,168/1,041(1.12) 0/3(0)] 1,157/1,020(1.13)| 1,862/1,678(1.11)| 1,612/1,434(1.12)| 1,862/1,678(1.11)

= Seg2-B/Seg2-S9| H| &S AAater A<,

Seg2e] AWl e I 5o Hso] k. YAMES Bd Row sl
ol Hiedele] HEAEL Mol A9 AL o) 27 E 7dlE 4% T w9 AE BEe Uehy
Aoz Fsle] AR Bele] wialed oF T3%~86% S Atk @ 719 dAES] delel ahel ANF wele g
| G4 eo] wEelnh o Eeld derd v 2o ngeE
BUEE F 6o es] ek, DAMES vadel vl FoEE % 209 4% Awssl JA% e e
TGS TR A FHBEe] DAAPOR AFH Y & IRAPOR AF APl Hal AXue] s
ol Hlgle] ZO1E AT T ST ASE ATk FRE  89~94%5F, FHw dalNE 48~BhusEoR 1
oz vEe] AN AYE o 1/4 $EOR ZAE WA IZ  glol AdBS @ 5 Ak Segl FRAG U ALl
ARE 988 144 Solrh, ek o] ASE £RREE  Seg2 FRAG thd Agl Hlal A vEid. 24e
e 2ol PRI AEAY S-LIAA AAZRA & Tl AYHE WT o} AT AUEE ebAT
% glo] el Wl on)} g Ao WRkEG, A 10%4% AL BAden A2 NAT 4 1S Aow ¥
Aoz QAMES] B4L nfdtel WARANS FAR S ATk ol Aue] e Reln] FPwee 1 ud
o} 1/6~1/48% A GANIE A SANS A4S £ S © 2 Zo] APS AU & ot



=
o

H 6 Seg20] Chst WxAzZtaret =8 g2 (kN)
2EAAT T (D) 25U FHFX) =% 395
e
Y| BREHEQ) W) | B (4) | +1.02¢0.3X(5) | +0.3Z+1.0X(6) | Max((5).(6))
e %35 (3)
Segl-B/Segl-S | Segl-B/Segl-g | Se8lB | SeslB Segl-B/Segl-S | Segl-B/Segl-S | Segl-B/Segl-S
/Segl-S /Segl-S
1 48/96(0.5) 215/112(1.92) - 1/4(0.25) 264/208(1.27) 79/66(1.21) 264/208(1.27)
2 48/94(0.51) 215/112(1.92) - 1/3(0.33) 263/207(1.27) 79/65(1.23) 263/207(1.27)
3 24/400(0.06) 118/241(0.49) - 1/9(0.11) 141/644(0.22) 43/201(0.21) 141/644(0.22)
4 24/402(0.06) 118/241(0.49) - 1/7(0.14) 141/643(0.22) 43/199(0.22) 141/643(0.22)
5 26/368(0.07) 126/216(0.58) - 1/7(0.14) 152/586(0.26) 46/182(0.25) 152/586(0.26)
6 26/370(0.07) 126/216(0.58) - 1/6(0.17) 151/586(0.26) 46/181(0.25) 151/586(0.26)
7 51/63(0.81) 201/91(2.20) - 1/2(0.5) 252/155(1.63) 77/49(1.56) 252/155(1.63)
8 51/62(0.83) 201/91(2.20) - 1/2(0.5) 251/154(1.63) 77/48(1.59) 251/154(1.63)
9 807/341(2.36) 591/239(2.47) - 10/13(0.77)| 1,401/1,168(1.2) 429/374(1.15)| 1,401/1,168(1.2)
10 807/341(2.36) 591/239(2.47) - 10/13(0.77)| 1,401/1,168(1.2) 429/374(1.15)| 1,401/1,168(1.2)
11 | 4,885/3,953(1.24)| 2,008/1,552(1.29) - 12/12(1)] 6,896/5,508(1.25)| 2,080/1,663(1.25)| 6,896/5,508(1.25)
()& Seg2-B/Seg2-39] M| &< AXE A
7 HE FxAY 2T "= (kN)
Segl Seg2
) ik o 5% 185+ FtT 1 e Z3l= 1A=+ Fe =
- Segl-B Segl-B Segl-B Segl-B Segl-B Segl-B
/Segl-S /Segl1-S /Segl-S /Segl-S /Segl1-S /Segl-S
of 2 vhe = JAMIE 3 15,442/16,651 | 1,250/2,05816,692/18,709(0.89) | 12,300/12,426 | 2,959/3,925|15,258/16,351(0.93)
s = JAMIE 3 15,219/16,432 | 1,244/2,054 |16,463/18,486(0.89) | 12,350/12,500 | 2,918/3,773|15,268/16,273(0.94)
AP} | FE AAHE 3 - 194/2,109 195/2,107(0.09) - 809/1,701 810/1,701(0.48)
aF FEuke | o= oAWE 3 - 200/1,838 206/1,838(0.11) - 806/1,480 812/1,480(0.55)
58 E A 2
BEZ4x HEY AFue g8y 7S 98] AguiA| ¢ 2 dFe 23U AKE A1BAGAE Bkl A
AAMEES A 83t wigo] tiste] He”|HS B3 7MAA H FEISE A47E gAAKRI(0871€84IE0D) Y] Te
of AAEE Agstoitt. WEEs| e dA MCP 242 Ahoe g o]Foizl Aoy yduFde AEE & P3|
2dlo] 7| EEA] IARE AR 7 FAEEE 2 A BAAA A=Y
olg3 M F HAE TEHS AT FFF K &
2me] ATRMEZL & A B ) JHEEAE o A B gnzd
9] YAWIE AHEE Fob Ao A¥zAe=z uEst
5ot AAME D Adnpx]e] AFAdE vkt B ois) HEFESFES] (2006) Aol dmdaAAA.
o] 747} ARz ALE= AME ATES v walel Chen, X.Z., Matsumoto, M., Kareem, A. (2000)
o} o2 Eslo] AA A3} o] JAMIE B MuixE Time Domain Flutter and Buffeting Response Analysis
S mEe] Taale] AL Medas AL e A of Bz‘l(iges, Journal of Engineering Mechanics, ASCE,
- 126(1), pp.7~16.

1028 = A28 FAgoz JAWES AAE ¢+ &S . . . .
i]_o]g‘%;o:] 12}_}3; o_' Eu ] - ;E‘: Tq{i\:i Choi, S.W., Kim, H.K. (2008) Design of Aerodynamic
piA ax: g i o 1= g & = 7/ ey . . .
ﬁ]mo A 54 ] [ 1‘355 o] EELT Stabilizing Cables for a Cable-Stayed Bridge, Wind

le) A ol ==} Z~yae =

DA, ol Al FEAN tiree] $HHS TRl and Structures, 11(5), pp.391~411.
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