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A Study on Building of Underpass for Small Vehicles by Benefit and Cost Analysis
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ABSTRACT

M3 - FHst e ESESta B4 (E-mail: lyw209@daegu.ac.kr)

PURPOSES : This study is to analysis for benefit and construction cost in underpass for small vehicles.

METHODS : The study was performed using the traffic software VISSIM 5.20 for analysis on a variety of traffic conditions and analysed of
benefits of changes through analysis of travel speed and travel time after modeling of existing underpass and small vehicle underpass.

RESULTS : Results of this study, the benefits will be reduced by the introduction underpass for small vehicles were analyzed because heavy

vehicles use the intersection above the underpass. However, it was required economic analysis considering both the benefits reduction and the
construction costs reduction because it has the effect of reducing the construction cost. Showed that the difference in benefit changes depending
on the v/c and heavy vehicles ratio and construction cost was difference by types of underpass. As a result of performing economic analysis

with total benefits and construction cost, it was analyzed to be economical in underpass over a certain size.

CONCLUSIONS : The result of this study are expected to be able to contribute to reviewing for feasibility due to the small vehicles
underpass introduction and economic analysis. The study is case study to the underpass in Daegu. Therefore, the future requires the calculation

of benefits reflect a wider range of traffic conditions and the economic analysis to construction cost calculation for various types of grad

separation facilities.
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Table 1. Status of Geometry and Traffic Signal

Intersection Above the Underpass

Approach Link | North South West East
Number of Lanes|  4(2) 5(2) 4 5
Length of Link | 211.43m | 211.69m | 287.77/m | 322.52m

Interval 1|Interval 2| Interval 3 |Interval 4

Traffic Signal : ST LS ?

38(3) 55(3) 40(3) 35(3)
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Table 2. Simulation Scenario

Scenario

v/c 0.8~0.3 (Step 0.1)

Design Vehicles Small Vehicles, Heavy Vehicles

Ratio of Turn |Straight:70%, Left Turn:20%, Right Turn:10%
HOV Ratio 0~20% (Step 5%)
Speed 75km/h

Running Time 3600sec(Warming—up 600sec)
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Table 3. Increase of Running Cost(Approach Link S)

(unit : won/vehcile)

v/c
0.8 0.7 0.6 0.5 0.4
HOV Rati

0 0.0 0.0 0.0 0.0 0.0
5 -05 5.7 3.1 0.7 49
10 13.8 9.7 10.6 0.7 10.4
15 34.5 18.5 13.7 7.0 9.9
20 83.7 447 17.6 14.0 14.6

Table 4. Increase of Air Pollution Cost(Approach Link S)

(unit : won/vehcile)

v/c
0.8 0.7 0.6 0.5 0.4
HOV Rati

0 0.0 0.0 0.0 0.0 0.0
5 -0.2 24 1.3 0.3 2.1
10 6.2 43 47 0.3 4.6
15 16.0 8.6 6.4 3.2 4.6
20 40.3 21.6 85 6.8 7.0
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Fig. 2 Changes of Cost on Travel Speed
(Approach Link S)
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Table 5. Increase of Running Cost(Approach Link N)

(unit: won/vehcile)

v/c
0.8 0.7 0.6 0.5 0.4
HOV Rati

0 0.0 0.0 0.0 0.0 0.0
5 1.0 1.8 9.1 3.8 -7.3

10 61.0 17.6 7.6 47 2.3

15 68.8 49.4 14.2 6.8 1.8

20 62.1 745 43.6 6.1 4.2

Table 6. Increase of Air Pollution Cost(Approach Link N)

(unit : won/vehcile)

v/c
0.8 0.7 0.6 0.5 0.4
HOV Rati

0 0.0 0.0 0.0 0.0 0.0
5 0.4 0.8 39 1.6 -3.1
10 27.2 7.8 3.4 2.1 1.0
15 32.0 22.9 6.6 3.1 0.8
20 29.9 35.9 21.0 2.9 2.0
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Table 7. Increase of Travel Times Cost(Approach Link S)

(unit : won/vehcile)

v/c
. 0.8 0.7 0.6 0.5 0.4
HOV Rati
0 0.0 0.0 0.0 0.0 0.0
5 1.0 9.5 6.2 3.0 9.1
10 345 20.6 22.3 49 21.3
15 109.3 46.1 341 19.8 24.2
20 504.7 151.3 49.8 40.6 37.6
550
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B 450 /
9 400
E g 350 /
£ € 300
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g 150 i =
- 100 //
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0 % : . ‘
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Fig. 4 Changes of Travel Time Cost
(Approach Link S)

Fig. 48 ATEYH A2PAHLA LS E95H
= JE2 SolAe EZ3HE(v/e) 0.6 olatoll A F3A|
Zb B8 S 24 e AR Usgoen v/e
0.7 ol A PAEAE 15%7F Fol7HaA YAl
7k Hlgo] §43] S7kshe Ao R A

LR N FPAIZE v§ &
Table 8, Fig. 52} Ztt.

Table 8. Increase of Travel Times Cost(Approach Link N)

(unit : won/vehcile)

v/c
0.8 0.7 0.6 0.5 0.4
HOV Rati

0 0.0 0.0 0.0 0.0 0.0
5 4.6 6.3 20.3 9.7 -12.4
10 351.3 55.9 20.3 15.3 8.6
15 4833 | 2319 434 23.2 8.6
20 5484 | 564.2 178.2 25.3 17.2
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Table 9. Decrease of Benefits

(unit : won/km-day)

pproach Link
N S Total
Benefits
Running Cost 66,092 81,497 147,589
Air Pollution Cost 28,993 35,332 64,325
Travel Times Cost 214,619 169,333 383,951
Total 309,703 286,162 595,865
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Table 10. Construction Cost by Case

(unit : 1,000won/m)

. L Underpass for Small
Specialist Work| Existing Vel
Classification | Underpass
case 1 | case 2 | case 3
Support Strut 13,320 11,835 | 11,699 | 11,649
Behavior of "1 )50 | 17696 | 14989 | 14213
a Structure
Pavement of 38 31 o8 %6
a Road
Total 37,600 29,562 | 26,716 | 25,888
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