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Abstract 
The rapid bloom of cable-stayed bridges has been propitiated by the development of erection 
techniques and improvements of construction materials. Nevertheless, the economic boom of the 
last decade has deflected attention from economic cost to iconic aesthetical appearance 
increasing significantly designer’s freedom. This structural freedom has enabled the proliferation 
of a number of non-symmetric cable-stayed bridges. Despite of the number of built examples, the 
analysis of non-symmetrical cable-stayed bridges has not received considerable attention from the 
researchers. In fact, the effects of the main design parameters in the structural behavior of these 
bridges are not addressed in detail in the literature. To fill this gap, this paper studies the 
structural response of a number of non-symmetrical cable-stayed bridges. With this aim, a 
parametric analysis is performed to evaluate the effect of each of the main design parameters (the 
ratio between the main and the back span length, the pylon, the deck and backstay stiffnesses, the 
pylon inclination, and the stay configuration) of this kind of bridges. Furthermore, the role of the 
geometrical nonlinearity and the steel consumption in stays are evaluated. 
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1 Introduction 
A major concern in the structural efficiency of a 
cable-stayed bridge lies in the symmetry of its 
longitudinal configuration. In fact, for structural 
reasons, symmetric designs are preferred over 
non-symmetric ones. Nevertheless, economic 
boom of the last decade has deflected attention 
from economic cost to iconic aesthetical 

appearance increasing significantly designer’s 
freedom [1]. This structural freedom has enabled 
the proliferation of a number of non-symmetric 
cable-stayed bridges that might even go without 
basic structural elements such as backstays (see 
e.g. the Alamillo Bridge in Spain [2]).

In cable-stayed bridges, all the resistant 
mechanisms are related to some extent to the 
tensile forces of the stay cables. In fact, they 
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