Joumal of the Korean Society of Civil Engineers ISSN 1015-6348 (Print)

Vol. 34, No. 6: 1845-1850/ December, 2014 ISSN 2287-934X (Online)
DOI: http://dx.doi.org/10.12652/Ksce.2014.34.6.1845 www.kscejournal.or.kr
Transportation Engineering 3o

AT A MM THO| R NS
Zatt - NgE™

Kim, Jeong Hyun*, Shin, Youngho**

Formulation and Evaluation of Railway Optimal Alignment Design
Model

ABSTRACT

Railway operators have given a lot of efforts to determine the railway route of the minimum cost. In order to determine the optimal
alignment, the alignment should be allocated satisfying the design criteria on various geographical condition with the minimum earth
works. The determination of the optimal railway alignment is a kind of combination optimization because that must consider various
design elements. This study developed a numerical model to determine the optimal railway alignment with the minimum construction
cost. The problem was analyzed by the genetic algorithm, and the concept of the optimal alignment was established with the results
from the analyses. The methodology was applied to a fictitious rail construction section and the result was evaluated. This methodology
is meaningful considering the fact that the cost for energy is greater than that of the construction.
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Fig. 1. Vertical Alignment and Route Curve
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Fig. 2. GA Population Generation

offspring 2 )

chromosome 1
chromosome 2

offspring 1

offspring 2

binary representation
one-point crossover

chromosome 1 | 3.0

chromosome 2 | 5.0

offspring 1 4.0

real-number representation
mind-point crossover

Diagram - Crossover operation examples

Fig. 3. GA Crossover Process
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[step 8] Loop 71 Test :
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if (stop condition) then [step End] else [step 4];
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Table 1. Coordinates

i ; fi

1 0 437
2 1575 320
3 2700 437
4 4500 320

Table 2. Quantities of Land Cutting and Filling (unit: m®)

[z, 2,] [zg,25] | [2g2,] total
Cut 125608 82010 9800 207,618
Fill -120250 -75000 -7560 -195,250
total 0 0 0 0
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