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In-plane Stability of Cable-arches with Horizontal Restraining

Spring at Foot of Arch
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Abstract: In practical engineering, the horizontal displacement would occur due to the insufficient
rigidity of the horizontal restraint at the feet of the non-grounded arch subjected to the vertical
load. In the view of the problem that horizontal displacement at the arch feet would significantly
change the mechanical performance and load-carrying capacity of the arch, the finite element
model of the conventional arch and the spoke arch with the horizontal restraining spring at the
arch foot was established by using ANSYS finite element software. The full span distributed
vertical load and half span distributed vertical load were discussed in the numerical analyzing. The
first-order and the inelastic analysis were carried out to investigate the influence of the spring
stiffness amplitude on the mechanical properties of the conventional arch and the spoke arch ,
including the changes of the horizontal thrust and displacement of the arch foot, the changes of
the internal force along the axis of the arch and the in-plane stability performance. The results

show that cables in the spoke arch can significantly reduce the horizontal displacement and the
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horizontal thrust of the arch feet, significantly improve the overall stiffness and the load-carrying

efficiency over the conventional arch. Moreover, cables in the spoke arch can significantly limit

the influence of the decrease in the spring stiffness amplitude on the internal forces and the

stability performance of the spoke arch. These conclusions provide fundamentals for the strength

design of the spoke arches and the supporting components of the arch feet.

Key words: horizontal restraining spring of arch foot; elastic flexibility coefficient; spoke arch;

in-plane stability performance; ultimate bearing capacity
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Arch with Horizontal Restraint Spring at Arch Foot
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Fig. 4 Influence of Elastic Flexibility Coefficient { on

Thrust of Arch Foot of Cable-free Arch and Spoke Arch
(Full Span Load)
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Fig.5 Deformation of Cable-free Arch and Spoke Arch
with Different { (Full Span Load and H/L=0. 3)
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Fig. 6 Bending Moment Diagram of Cable-free Arch and
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Fig. 8 Influence of Elastic Flexibility Coefficient { on
Thrust of Arch Foot of Cable-free Arch and
Spoke Arch (Half Span Load)
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