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Abstract

The VE/LCC study on the existing multi-utility tunnel examined the economical
feasibility of the collective area through the cost-benefit analysis of the ten major
routes of Seoul for the benefit (7 items) and the cost (5 items) through quantitative
methods. In this paper, we analyzed the economic efficiency of 61 sectors by adding
3 items (reduced traffic accident, reduced vehicle noise, social-economic loss). The
reduced traffic accident item is an improvement of the traffic accident cost that can be
saved by the implementation of the project, and the reduced vehicle noise item is an
indicator of the amount of noise change caused by the implement of the business.
Finally, the social-economic loss items represent the impact on the local economy due
to the construction of the multi-utility tunnel. The amounts of the additional items were
compared and items added in the open type and tunnel type multi-utility tunnel were
analyzed for each analysis. Result on the analysis, it analyzed the items applied to the
basic and detail models in the economic evaluation of the multi-utility tunnel design,
and makes it possible to evaluate the economic efficiency more efficiently. The
economic evaluation of the basic and detailed models including the items presented in
this study will be often used in the design of the multi-utility tunnel design.
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Table 1. Economic analysis evaluation guideline item status

Improvement study of
road facility investment
evaluation guide (MLIT)

Road Railroad Road Railroad | Existing Add
Reduced travel time | User @) O O O
Freight

Preliminary feasibility Multi-utility tunnel

Evaluation items standard guideline (KDI)| economic evaluation

Reduced vehicle operating costs

O

Reduced traffic accident

Reduced air pollution

Reduced greenhouse gas emissions

O|0|0|0|0O
O|0|0|0|0O

Reduced vehicle noise

O|0|0[0]|0|0O
O

Reduced parking costs

©)

Improved travel time reliability

Optional value

O|0|0|0|0|0|0|0]|0|0|0O

Improved traffic comfort

Socio-economic loss o

Repeated excavation

Pipe replacement

Hazard risk

Initial cost

Maintenance cost

O
O
O
Expansion in the future O
O
O
O

Dismantling costs
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Table 2. Classification system of cost-benefit

Benefit Cost (Life Cycle)
B1 Repeat excavation cost Cl Initial construction cost
B2 Pipeline Replacement cost C2 Maintenance cost
B3 Road user cost C3 Dismantling disposal cost
B4 Environment cost C4 Indirect cost (road user cost)
B5 Disaster risk cost C5 Indirect cost (environmental cost)
B6 Future expansion cost C6 Reduced traffic accidents
B7 Pedestrian traffic cost C7 Vehicle noise reduction
B8 Reduced traffic accidents C8 Indirect cost (socio-economic loss)
B9 Vehicle noise reduction
B10 Socio-economic loss
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Fig. 1. Type of multi-utility tunnel
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Table 3. Status of seven section of the whole section

Number of | Initial cost (billi
Target Section Length | Traffic volume el(lfllcralstrei;gs nitial cost (billion won)
route (km) | (vehicle/day) (pI;rso /month) Open cut Tunnel
Cheongpa-ro (Seoul sangsudo center ~
1 . 4.4 75,057 7,649 97.1 110.7
Wonhyo bridge north)
1 Banpo-da'ero (Seoul art center intersection ~ 34 105.784 11,251 60.6 67.0
Banpo bridge south)
Gosanja-ro (Korea university crossroad ~
21 31 115,1 11,711 178. 201.
Muhak high school intersection) 8.3 5,100 7 783 01.9
31 | Nambusunhwan-ro (Dacchi station ~ 1265 | 123,208 22,829 257.4 293.8
Kkachigogae intersection)
41 Sapyeong-dareo (Bangbae intersection ~ 77 109336 21.067 194.8 211.9
COEX crossroad) ' ’ ’ ' '
51 Cheonho-daero (Cheonho crossroad ~ 289 81,101 5.162 61.9 702
Dunchon elementary school crossroad)
61 Toegye-rq (Seoul station intersection ~ 394 164,189 6.649 69.3 795
Gwanghui crossroad)
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Fig. 2. Economic evaluation of additional items
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Fig. 3. Economic evaluation of benefit items
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Fig. 4. Economic evaluation of open cut type cost
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Table 4. Basic and detailed model economics evaluation items

Basicmodel | Detailed model
B1 Repeat excavation cost X @)
B2 Pipeline replacement cost & &
B3 Road user cost & @)
B4 Environment cost O O
Bs Disaster risk cost X O
Benefit
B6 Future expansion cost X ()
B7 Pedestrian traffic cost O O
Bg(add) Reduced traffic accident X @)
B9(add) Vehicle noise reduction X )
B10(add) Socio-economic loss @) 0
C1 Tnitial construction cost O O
c2 Maintenance cost O O
C3 Dismantling disposal cost X (@)
c4 Indirect cost(road user cost) O Q
Cost
Ccs Indirect cost({environmental cost) O O
Cé6(add) Reduced traffic accident X (&)
C7(add) Vehicle noise reduction X )
C8(add) Indirect cost(Socio-economic loss) O O
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