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Application Study of Optimization Model and Algorithm for Horizontal
Dual lines in Metro Shield Tunnel Section
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(1. Huadong Engineering Corporation Limited, Hangzhou 311122; 2. School of Computer and Network Security,
Chengdu University of Technology, Chengdu 610059; 3. Shaoxing Rail Transit, Shaoxing, Zhejiang 312000)

Abstract: The horizontal alignment design of urban metro shield sections is prone to being constrained by dense structures and
land use, which usually results in increased investment and demolition. An optimization model for dual horizontal alignments
in metro shield tunnel sections is proposed, which takes the intersection points of the left line and the right line as independent
variables. The specification requirements are transformed as geometric constraints, and penalty terms for land use under-passing
and line spacing violations are introduced in the objective function. The model is solved by a collaborative differential evolution
algorithm with separate populations for the left and right lines. The case study shows that the proposed model can optimize a 2.7 km
horizontal alignment in approximately 150 seconds, reducing the total investment by approximately 0.3%. It automatically avoids
control areas and guides the automatic parallel or separated design of horizontal dual lines in shield tunnel sections.
Keywords: metro; shield tunnel section; horizontal dual-line optimization model; differential evolution algorithm; collaborative
optimization strategy
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