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Influence of asymmetric cantilever construction at side spans on
reasonable construction state of extradosed cable-stayed bridge
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Abstract; Symmetric cantilever construction is commonly used for extradosed cable-stayed bridges,
however, it will be limited in some cases due to objective conditions. Therefore, the feasibility of the
asymmetric cantilever construction should be investigated. In this paper, the field monitoring on a
prestressed concrete extradosed cable-stayed bridge with twin pylons and double-cable planes was con-
ducted. The finite element model was built to analyze the reasonable finished state and reasonable con-
struction state of the bridge. Because the symmetric cantilever construction cannot be used in this case

study, two asymmetric cantilever construction schemes for the cast-in-situ sections of side spans were
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proposed based on the reasonable construction state. The influences of two schemes on the deflections
and stresses of the girder and the cable forces of the stay cables in the reasonable construction state
were compared. The results demonstrate that the stress equilibrium method can be used to calculate
the bending moment feasible region of the girder under the dead load in the reasonable finished state.
The bending moment feasible region of the girder can be used as the constraint condition to calculate
the cable forces in the reasonable finished state by using the unknown load coefficient method based on
the influence matrix method. The unknown load coefficient method considering the construction sta-
ges was selected to calculate the reasonable initial tensioning cable forces and the secondary tensioning
cable forces and to obtain the reasonable construction state. Compared with the mechanical perform-
ance of the bridge by using scheme 1, the maximum deflection of the girder by using scheme 2 is less
and the distribution is more reasonable, the tensile stress on the upper surface of the girder in the seg-
ments of the side spans without stay cables is less and the distribution of the cable forces is more uni-
form. Consequently, the influence of the asymmetric cantilever construction scheme by using scheme
2 on the reasonable construction state of the extradosed cable-stayed bridge is less than that by using
scheme 1, and the reasonable finished state can be obtained by using scheme 2.

Key words: bridge engineering; extradosed cable-stayed bridge; finite element analysis; unknown load

coefficient method; asymmetric cantilever construction
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