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On the optimal position of the intermediate support of a three-span rod 

Bekshaev S. Ya. 

Abstract. Using the example of a three-span longitudinally compressed rod hinged at ends on absolutely 
rigid supports, the problem of maximizing its critical force by optimally selecting the position of one of the 
intermediate supports is considered, provided that it is absolutely rigid, and the second support has finite 
stiffness and a fixed position. The compressive force is assumed to be constant along the length of the rod, 
the flexural stiffness can vary according to an arbitrary law. Conditions are described under which the 
solution of this problem can be reduced to the solution of another problem in which the maximum of critical 
force of the rod is searched by changing its length, at which some part of the rod at one of the ends is joined 
or removed with the transfer of the corresponding hinge support to the end of the newly formed rod. 
Qualitative features of the buckling modes corresponding to the maximum of the critical force are described, 
in particular, the absence of bending of the end span adjacent to the movable support. 
Keywords: compressed rod, critical force, influence of length, optimization, buckling mode, qualitative sign 
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