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Elastic porabolic element for initial shaping analysis of cable-stayed
bridges
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ABSTRACT

This study presents a elastic parabolic cable element for initial shaping analysis of cable structures. First,
the compatibility condition and the tangent stiffness matrices of the elastic catenary cable element are
shortly summarized. Next, the force-deformation relations and the tangent stiffness matrices of the elastic
parabolic cable elements are derived from the assumption that sag configuration under self-weights is
small. To confirm the accuracy of this element, initial shaping analysis of cable-stayed bridges under dead
loads is executed. Finally, the accuracy and the validity of the analysis-results are compared and analyzed

through numerical examples.
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Member E(GPa) A(mY) I(m") w{KN/m) 71285 (KN/m)
Cable 200 0.01 - 0.78 -
Deck 200 1.06 1.00 1272 40
Pylon 200 1.21 1.30 145.2 -
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Distance (m)

a9 4 739 2ulE

39 59 E 2t RHIBHALS AL HALY AoE Zols 2] mE 3 @ Do
o18 UEMIT Qoh E2e0 BE vieh Zo] Agash 2ol Ak HE AolE QA
AlEass BHRFY A Eaes AR A9 vlasked U Aol 9 ¥ 4 Aok
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Jol2 ws | FES AL ST EA g4
Al de (m) FEEKN) | Feddol(m) | FAKN) | Feddo)(m)
1 139.94 8200.98 139.37 8200.90 139.37
2 138.92 5644.99 13853 5644.95 138.54
3 120.93 6327.87 120.52 6827.78 12052
4 103.71 5129.04 103.45 5129.00 103.45
5 87.73 4674.81 87.52 4674.73 87.52
6 73.78 4003.46 73.64 4003.39 73.64
7 63.25 3553.42 63.13 3553.30 63.13
8 63.25 3551.14 63.13 3551.02 63.13
9 73.78 4013.73 73.64 4013.61 73.64
10 87.73 * 4630.55 87.53 4630.51 87.52
11 103.71 5318.08 103.44 5318.04 103.44
12 120.93 6030.48 120.57 6030.44 12057
13 13892 6743.78 138.46 6743.74 138.46
14 15743 7445.23 156.85 7445.18 156.85
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