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Study on Nonlinear Optimization Correction of Existing Railway Curves

with Mixed Constraints
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Abstract: In view of the maintenance inconvenience caused by the change of fastening-down rail temperature of CWR track
after curve correction of existing railway, this paper proposes a method to calculate curve correction based on the mixed
constraint optimization model by taking the unchange of track length as a constraint condition, taking into consideration the
requirement for rounding off the radius and transition curve length within the allowable range, and considering the limiting
conditions for track lining amount at each control point. First, we roughly segmented the railway alignment according to
the curvature diagram, selected the coordinates of the measuring points in the circular curve segment, then calculated
the initial geometric elements of the curve by the geomeiric center-of-gravity method, and finally established a nonlinear
optimization model with mixed constraints by taking the minimum sum of squares of the track lining amount as the objective
function. Then, we used the computer language Python self-programming to calculate the track lining amount of a section of
Lanzhou-Urumqi High-speed Railway and compared it with the calculated traditional track lining amount. The results show

that: (1) The unchange of geometric track length can be used as a constraint, and the requirement for rounding off the
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radius and the transition curve length can be satisfied. (2 ) The sum of squares and absolute value of track lining amount at

the measuring point are better than the calculated traditional track lining amount. ( 3 ) This model can meet the requirement

of correcting existing curves for mixed passenger and freight railway, heavy-haul railway and railway speed increase.

Key words: curvature; curve correction; mixed linear constraint; track lining amount
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