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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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£ A E(Gpa) [ A(m® | I(m*) | w(KN/m)
Main span cable 210 0.40 - 32.9
Side spans cable 210 0.41 - 33.8
Hanger 210 1 0.025 - -

Deck 210 05 | 1.66 72.4
Tower(0-75.5m) 40 37.5 | 750 882.0
Tower(75.5-136.2m) 40 32.5 | 275 764.4
Tower(136.2-196.9m) | 40 30.0 | 200 705.6
Tower(196.9-257.6m) | 40 25.0 | 150 588.0
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Initial Elastic
Cable No. Tension Truss-Cable Catenary Cable
1 127.7525 197.6760 197.6789
4 131.6607 203.2325 203.2332
7 136.7833 210.8380 210.8454
10 136.6424 207.8226 207.8239
14 130.6263 199.1732 199.1724
17 127.7051 195.2891 195.2884
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