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Recently we have had many problems according as traffic volume grows larger. The expansion
of network capacity is one of the most important solutions. This paper deals with the network
capacity expansion plan by cost benefit analysis. The network capacity expansion plan dealt in this
paper means that one is the decision of the optimal network and the other is the decision of the
construction sequence in multistage.

We formulate the former problem by integer programming and for that solution we adopt the
fractional algorithm which is one of the cutting plane algorithms. For the latter we use dynamic
programming. In the last part of this paper we solve some numerical examples for small networks.
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Fig. 5 Relationship between number of lanes n and
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Fig. 6 Optimal network and flow pattern
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Table 2 OD pattern used in 4.1 1I
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Table 3 OD pattern used in 4.2

o~D| 1 2 3 4 5
1 0.2 | * * 0.4
2 * *. 0.25 |
3 * 0.15 |
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Table 4 System cost in each stage
Stage 3

;7\\3 None R1 R2 R3
None X X X X
R1 X ] _— X ©4452. 9
R2 X X — | ©4404.6
R3 X 4452.9 | ©4338.6 ( —

R1, R2 X - — ' ©4154. 8
RLR3 | 4221.9 | — | ©4088.8| —
R2,R3 | 4173.6 | ©4154.8| — —
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Stage 2 Table 5 Optimal cost in Case 1
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Fig. 11

Optimal flow pattern in Case 1
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Fig. 12 Optimal flow pattern in Case 2
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