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Abstract  
Catenary fixed by two points is a curve which looks like a parabola but actually it is not. In this paper, we are 

interested in specifying the minimal distance between two catenaries in the 3D space via numerical 

optimization. Such a minimal distance plays an important role in many real-world applications, such as the 

high-voltage power transmission engineering. We first derive the catenary function for arbitrary hanging points 

in the 3D space based on the idea of balance of the tension force. Then, we give the mathematical formula for 

computing the minimal distance, which concerns a minimization problem and can be solved efficiently by 

existing optimization solvers. Numerical results are given to illustrate that the mathematical formula is flexible 

to handle two representative situations. 
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II. The catenary function 
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