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Abstract

This thesis presents the post-buckling behavior of a variable-arc-length (VAL) circular curved beam
subjected to an end follower force. One end of the VAL circular curved beam is hinged while the
other is frictionless slot-supported, which is fixed horizontally and vertically, but is allowed to
rotate corresponding to the loading direction. When the VAL circular curved beam is deformed, the
total arc-length of the circular curved beam varies. The solution of this problem can be validated by
two different approaches. The first approach is the elliptic integral method based on elastica theory
that yields the closed form solutions in terms of the first and the second elliptic forms. In the second
approach, the numerical solution of shooting method is employed by developing the set of nonlinear
governing differential equations together with the boundary conditions, then integrating them by
using the fourth order Runge-Kutta method. The results from both approaches are in good
agreement and indicate that the VAL circular curved beam subjected to an end follower force can be
deformed with many mode shapes. The initial curvature directly affects the critical load and
deformation shape of VAL circular curved beam. Deformed shapes of both the first and the third

modes have stable and unstable conﬁguréutions, whereas the second mode has only an unstable one.





