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ABSTRACT

PURPOSES : The present paper is to compare vehicles CO, emissions in roundabouts and signalized intersections.
METHODS : The present paper uses the SIDRA software with variables of traffic and road conditions.

RESULTS : The results of the study are as follows : First, when entering traffic volumes are more than 1600pcph, vehicle' s CO, emissions in
roundabouts are lower than those of signalized intersections regardless of the left turn ratio. Second, When entering traffic volumes are more
than 2800pcph, vehicles's CO, emissions in 2-lane approaches are lower than those of 1-lane approaches in signalized intersection. Third, when
entering traffic volumes are more than 1600pcph, vehicle's CO, emissions of CASE B are lowest. (CASE B is the condition with one exclusive
left-turn lane and one exclusive straight lane and one shared straight lane with right-turn.) Also, CASE A is the condition that vehiclé's CO,
emissions in roundabouts are lower than those of signalized intersections between 1600pcph and 3600pcph. (CASE A is the condition with one
exclusive left-turn lane and one shared straight lane with right-turn.) But, when entering traffic volumes are more than 4000pcph, vehiclé s CO,
emissions in signalized intersections is lower than those of roundabouts.

CONCLUSIONS : It may be concluded that vehicle's CO, emissions on roundabouts are much lower than those of signalized intersections,
especially, when entering traffics volumes are between 1600pcph and 3600pcph in 1-lane or 2-lane approaches.
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Table 3. Analysis Scenarios

Signalized Intersections

Total Entering Flow 400pcph — 4800pcph

Left-turn Ratio 10%, 20%, 30%

Lane 1-lane approach|2-lane approach
Existence of Left-turn Lane - (0] X
Phase 2 4

® Lane width 3.3m
ETC @ None of Pedestrian
@ Heavy vehicle 0%

Roundabouts

Total Entering Flow 400pcph — 4800pcph

Left—turn Ratio 10%, 20%, 30%

Lane 1-lane approach|2-lane approach

Existence of Left-turn Lane - (0] X

@ Island Diameter 23m

ETC @ Circulation Road Width 6m
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Table 5. Comparison of CO, Emissions for Left—
Turn Ratio in Signalized Intersections
and Roundabouts

Traffic volume 400 1600 | 2800 | 4000
Left—turn |intersection| 1255 | 519.5 | 1444.7 | 4522.3
ratio 10% | roundabout| 124.6 | 500.6 | 883.1 | 1341.9
Left—turn |intersection| 126.2 | 539.9 | 1236.6 | 3522.5
ratio 20% | roundabout| 125.0 | 503.3 | 891.3 | 1722.6
Left—turn |intersection| 126.9 | 558.1 | 1100.1 | 3247.5
ratio 30% | roundabout| 125.3 | 503.6 | 897.1 | 1962.2
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Table 6. Comparison of CO, Emissions for Number
of Lane in Signalized Intersections and

Roundabouts

Traffic 1—lane approach 2-lane approach

volume lintersectionroundaboutintersection|roundabout
400 119.6 125.1 126.2 125.0
800 239.1 2497 252.9 249.3
1200 364.4 378.2 388.2 377.3
1600 492.3 505.4 539.9 503.3
2000 626.5 647.3 713.2 628.4
2400 803.4 931.1 887.4 755.3
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Table 7. Comparison of CO, Emissions for Left—
Turn Lane in Signalized Intersection and

Roundabouts

Traffic volume 400 | 1600 | 2800 | 4000
none of intersection | 125.9 | 558.6 | 1143.1| 3082.4
left—turn lane | roundabout | 125.0 |503.3 | 891.3 | 1722.6
CASE A intersection | 126.2 | 539.9 |1236.6| 3522.5

(change of
straight lane) | roundabout | 125.0 | 503.3 | 891.3 | 1722.6
CASE B intersection | 125.7 | 513.0 | 971.3 | 14435

(addition of
deceleration lane)| roundabout | 125.0 {503.3 | 891.3 | 1722.6

Fig. 112 2A2 Al wx2el stz oA 242k
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7} Rk, Aol 1600peph oA+ wf 2%} 29
g AR E HI|HARRE =71 CASE BY A% o
CO, Hi&Fo] 7P 2k, = WAt AEA271 §l=
A9, Al AR 2212 F 3 271 H3)d HeAk=el
CASE A7} Ak & CO, Hi&%0] 7Hd = A Yebth.

A WA R A3 AGRTE 2R 5HA] ¢h7] wie] H
el Al A ejskeict,
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(b) CO, Emissions in Roundabout

Fig. 11 Comparison of CO2 Emissions for Left=Turn Lane
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(c) Comparison of CO, Emissions (Case B)

Fig. 12 Comparison of CO2 Emissions for Left=Turn
Lane in Signalized Intersections and

Roundabouts
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