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ABSTRACT

Cables are one of the most basic components of cable-stayed bridges in
providing safety and optimal design conditions. Various methods have
been provided to adjust the tension force of the cables to achieve the
optimal conditions of the design forces of the cables and other bridge
components. Also, different methods have been presented under the title of
construction analysis methods, such as forward and backward methods, to
ensure the achievement of the design forces of the cables during
construction. Most of the proposed construction methods of cable-stayed
bridges require multiple adjustment of the tension of the cables in each
stage of construction, and due to implementation errors, the final
geometric shape of the bridge does not match the expected specifications.
In this research, by examining the theory of the effect of changes in the
initial tension of the cables compared to the design assumptions on the
stiffness, resistance and overall safety of the bridge, and citing its results,
a new method for constructing cable-stayed bridges without the need to
readjust the tension of the cables has been presented. For this purpose, in
a case study, a three-span cable-stayed bridge was prepared and
subjected to nonlinear static analysis. The results of the analysis of the
proposed construction method showed that the final profile of the bridge
had the same match with the expected profile and the modal period of the
structure has changed by less than 4% compared to the design
assumptions.
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