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Ultimate Analysis of Prestressed Concrete Cable-Stayed Bridges
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Abstract

A method of analysis for the material and geometric nonlinear analysis of planar prestressed
concrete cable-stayed bridges including the time-dependent effects due to load history, creep, shrin-
kage, aging of concrete and relaxation of prestress is described. The analysis procedure, based
on the finite element method, is capable of predicting the response of these structures through
elastic, cracking, inelastic and ultimate ranges. The nonlinear formulation for the description of
motion is based on the updated Lagrangian approach. To account for the material nonlinearity,
nonlinear stress-strain relationship and cracking of concrete, nonlinear stress-strain relationships
of reinforcing steel, prestressing steel, and cable, including load reversal are given. Resuits from
a numerical examples on ultimate analyses of cable-stayed bridges are presented to illustrate the
analysis method.
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Fig. 3. Stress-Strain Curve of Prestressing Steel &
Cable
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Table 1. Stay Cables Initial Forces(kN}

Cable No Harp | Fan Radiator | Area(m?)
1 4340 4340 4340 0.01
2 4020 3722 3480 0.01
3 3420 2870 2522 0.005
4 3580 2640 2219 0.005
5 3540 2194 1840 0.005
6 3540 1755 1590 0.005
7 4340 4340 4340 0.01
8 3290 3046 2848 0.01
9 3610 3029 2662 0.005

10 3530 2603 2188 0.005
11 3540 2194 1840 0.005
12 3540 1755 1590 0.005

Cable initial forces for left half of the bridges only
are given because of the symmetrical nature of the
bridges.
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