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An Improved Method for Initial Shape Analysis
of Cable-Stayed Bridges
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ABSTRACT : The extended tangent stiffness matrices and force-deformation relations of the elastic catenary element were
initially derived through the addition of the unstrained length of cables to unknown nodal displacements. A beam-column
element was then introduced to model the deck and pylon of cable-stayed bridges. The conventional geometric nonlinear
analysis, initial force method, and TCUD method were summarized, with an effective method combining two methods
presented to determine the initial shapes of cable-stayed bridges with dead loads. In this combined method, TCUD
method was applied to eliminate vertical and horizontal displacements at cable-supported points of decks and on top of
pylons, respectively. The initial force method was also adopted to eliminate horizontal and vertical displacements of decks
and pylons. Finally, the accuracy and validity of the proposed combined method were demonstrated through numerical
examples.
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S, A Al sl Bldo] AHET SNl ARER AV

n 2de] Wt 9 2% & 3% 2t

E 2. Fan Type ARG mEe| chodsks 3 243%

Member E(GPa) | A(m?) | I(m*) | w(KN/m)
Exterior cable 207 0.042 - 3.2
Interior cable 207 0.016 - 1.2

Deck 207 0.320 1.131 87.5

Pylon(20.3m) 207 0.269 | 0.432 -
Pylon(40.6m) 207 0.228 | 0.345 -
Pylon(61m) 207 0.203 | 0.211 -

AolEe] ZHEdte A g ANAAE vlwEd,
Wang (1993, 1996)2 Fan Type AFgxe] AFgAl aiA
Al Ernste] 571PASE A4s1em, 2| RAEHe A
L3l Mslgitt, B Apdie 279Edue sEed
o7 BR¥sE/2uyssed (.12 e Aok
Aag S b Sk & 39 B 99 & AT
g edrdase] HFGEGL oS Yol st 2F
it

T = F,CA + F,CB + (Fy, — wL,/2) CC (27)

o714, CA, CB, CC & &7 #A°lEe] p, q&& 94
she A WEEaARlS vepiY), (18 13%)

ol ®hled Kim & Lee(2001)& #AE ASRE

Fi+ F§ + Fy 2 e

F 394 19 AolBel 27| e 9.35MNIH vl
HAEEUS 10.87TMNYE ¢ & Utk Wang(1993,
1996)3 Kim & Lee(2001)9) 7l Xe 22t 11.34MN
2} 10.73MN, 28]3 11.38MNS 2lth ®3H F 304
BEo] APl 271874 sl Aol Be] TR 7t
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E 3. #Aoj22] FH(MN)

Cable |Initial tension| This | Wang | Wang |Kim & Lee
Number| of this study | study | (1993) | (1996) | (2001)

1 9.35 1087 11.34 [ 10.74 | 11.38
2 8.60 850 | 7.37 | 827 [ 826
3 3.88 498 | 5.29 | 480 | 4.85
4 5.13 515 | 5.00 | 455 | 5.11
5 8.96 6.83 | 6.77 | 7.81 | 6.79
6 8.17 12.28] 12.08 [ 11.31 [ 12.55
F99 RRlEE AEy, Ay YRAEE FYAHIA

dAse, 1 #e 20118.30KN-me]i, Wang(1993,

1996)% Kim & Lee (2001)9lMe ZH2t 16105.76
KN-m, 21409.04 KN-m Z18}3, 17151.09 KN-me]t}.

¥ 4. T8 ZHE(KN-m)

Node Number| This |Wang et al|Wang et al{Kim & Lee
of Deck Study (1993) (1996) (2001)

14 20118.30 | 16105.76 | 21409.04 | 17151.09

15 -20556.23 | -24568.77 | -19265.49 | -23523.43

17 -13073.89| -13898.89 | -23028.56 | -13083.64
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3% 9. Harp Type AlEe| 2
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Member |E(GPa) [ A( %) | 1( m?) | w(KN/m) (KN/m)
Cable 200 0.01 - 0.78 -
Deck 200 1.06 1.00 127.2 40
Pylon 200 1.21 1.30 145.2 -

2 2249 oAl 28749] Aol ER olRoixa, 120 - 300
- 120m2) $4o] 540mel 373 AMmEA FRe| zole
112melch. 59 2 FgL 47t 54749} 26709 B-7lg84
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= malgion] 7t Ao|Be g 7je] eastoeR v
P, Ee FuT F30] AAsE X4 PY2olME
REWGoE PEEQon Unix HEdE mEugros
150] Fhsele. Ea BE AHolH M| el AR,

& 62 Harp Typed] 2419 APga mele] 42 g vme
At} o] HHATIN ARG, AT} 4 5(1999)¢ WA
271gEzke] AL el ME NS sigon, Ak uhy
7 59 £RE B2 £ ). B =R HF 4
Aget 2Ry e Hed 23 4 5(1999)9)
A e bl § SAYE € 5 A

(o]

o]

oX i rlo

¥ 6. Alolze| FH(KN)

3 22} 21999) This Study
Aol WE - - - -
20738 | #HE3PE | A | ASE
1 8199.68 | 819345 | 5893.18 | 8200.90
2 5648.11 | 5637.50 | 5758.48 | 5644.95
3 6827.13 | 6830.79 | 5765.63 | 6827.78
4 5129.70 | 5152.62 | 5492.87 | 5129.00
5 4674.68 | 4705.43 | 4803.00 | 4674.73
6 4003.60 | 3979.72 | 3455.68 | 4003.39
7 3553.14 | 3317.22 | 1263.33 | 3553.30
8 3551.18 | 3308.52 | 1413.49 | 3551.02
9 4013.69 | 3984.13 | 3790.67 | 4013.61
10 4630.72 | 4665.86 | 5385.12 | 4630.51
11 5317.88 | 5357.28 | 6228.30 | 5318.04
12 6032.54 | 6057.09 | 6390.51 | 6030.44
13 6741.40 | 6738,87 | 5883.96 | 6743.74
14 7447.25 | 7405.27 | 4766.11 | 7445.18
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