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The Strategy for Interconnection Branch Line Construction used
Optimization Program

ABSTRACT

One of the methods which can enhance the efficiency of railroad network is construction of interconnection branch line for several route
to share one railway. In Korea, this method already has been implemented or excuted as project level. This study suggests a network
design model and a solution algorithm to choice most proper site to construction it and determine the priority of branch lines which can
be considered in planning level, not project level. The model is a non-linear optimization program which minimize total cost-
construction cost, operating cost and passengers’ travel cost. The decision variables are a binary variable to explain whether
construction or not and its direction and a integer variable of the frequencies of travel routes. The solution algorithm-problem solution
and route choice and also the result of implementation for example network are suggested. This result can be more advanced after
application in real network and calibration of parameters.
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Fig. 1. Example Network

Table 1. Numerical Value for Example Problem
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Travel demand Network specification
OD OD trips Description Value (- 1 T\ 240 7 2\7 0 3
. t 3)
1—9 100 Capacity-quad track 300 {60 [130 20
1—8 80 Capacity-double track 200 N o ey 0 N
- =5 &)
2—7 60 Capacity-single track 100 - o T
4—9 40 Budget limit 40 g ,[150 2
(79 40 (g% 16!-L| 9 ‘
3—8 20 Inter-connector construction cost 10 N N2/
- - Transfer penalty 3 Fig. 2. Result of Example Network

Table 2. Solving Process and Result

n OD Shortest route Travel Note Inter-connector Accumulated
cost Const. cost

1 1—9 1-2-3-6-9 44 New Py =0 10

2 1—8 1-2-5-8 33 New pis =0 20

> 1—9 1-2-5-89 43 Adjust Phe =1, p5 =0 20

3 2—7 2-5-8-7 33 New. Canceled (capacity limit) pi, =0 30

3 2—7 2-1-4-7 35 Adjust P =1, =0 30

4 4—9 4-7-8-9 3 New Pis = 40

5 3—8 3-6-9-8 32 New. Canceled (budget limit) pis =0 50

5 3-8 3-69, 8 35 Adjust Pis = 1 40

END
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