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ABSTRACT

PURPOSES : Traffic congestions which occur in the intersections of arterials lead to mobility and environment problem, and then traffic
agencies and engineers have been struggling for mitigating congestions with greenhouse gas emissions. As an alternative of solving theses
problems, this study is to introduce a low-cost and high-effectiveness countermeasure as unconventional intersections which are successfully in
operation in U.S.. The main feature of unconventional intersections is to reroute turning movement on an approach to other approach, which
consequently more green time is available for the progression of through traftic. Due to improved progression, this unique geometric design
contributes to reduce delays with greenhouse gas emission and provides a viable alternative to interchanges. This study is to evaluate the
potential operation and environment benefits of unconventional intersections.

METHODS : This study used the VISSIM model with Synchro and EnViVer. Synchro is to optimize signal phases and EnViVer model to
estimate the amount of greenhouse gas emissions by each condition.

RESULTS : The result shows that unconventional intersections lead to increase the capacity and to reduce greenhouse gas emissions,
compared to existing intersections.

CONCLUSIONS : Unconventional intersections have the ability to positively impact operations and environments as a low-cost and high-
effectiveness countermeasure
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Table 1. Comparing Operation Effectiveness by Each
Intersection Type (Heemang-Intersection)

MOE | Existin_g X Unconvenltiorlal

ntersection Intersection

Delay per Vehicle(s) 10.18 6.07 (V40%)
Stop Delay per Vehicle(s) 415 2.12 (V49%)

Average Stop per Vehicle 0.24 0.13 (¥v50%)
Average Speed(km/h) 82 7 (V6%)

Throughput(Vehicle) 1209 1210 (v0.1%)
Travel Time(h) 25.29 2391 (v5%)

* : Adopting Optimal Signal Phase

SR B AT, SH Y BA BTt B
AE AR ulaf Aol AR ST wE

Table 2. Comparing Greenhouse Gas Emissions by Each
Intersection Type (Heemang—Intersection)

Measures Existing Unconventional
Intersection Intersection
Emissions per Hour 1436.0 1377.6(V4%)
per Veh.(kg/h) : : ?
CO2
Emissions per Dis. o
per Veh.(g/km) 173.4 165.8(V4%)
Emissions per Hour 467.0 418.5(¥10%)
per Veh.(kg/h) : )
NOx
Emissions per Dis. 0.05037
per Veh.(g/km) 0.05639 (w11%)
Emissions per Hour 88.87 88.37(V1%)
per Veh.(kg/h) : ) ?
PMio
Emissions per Dis. o
per Veh.(g/km) 0.01073 0.01064(¥1%)
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Fig. 5 Geometric Design Signal Phase by Each
Intersection Type (Bongyang-ri)
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Table 3. Comparing Operation Effectiveness by Each
Intersection Type (Bongyang-ri)

Table 4. Comparing Greenhouse Gas Emissions by
Each Intersection Type (Bongyang-ri)

MOE Existin.g X Unconvenltiorlal
Intersection Intersection

Delay per Vehicle(s) 20.01 12.98 (¥35%)
Stop Delay per Vehicle(s) 9.17 5.05 (V45%)
Average Stop per Vehicle 0.49 0.33 (¥33%)
Average Speed(km/h) 73 79 (v8%)
Throughput(Vehicle) 740 741 (v0.1%)
Travel Time(h) 19.41 17.84 (¥8%)

* : Adopting Optimal Signal Phase

Existing | Unconventional
Measures - )
Intersection Intersection
Emissions per Hour 1066.6 1023.2(v4%)
per Veh.(kg/h) ' ‘ )
CO2
Emissions per Dis. o
per Veh.(g/km) 188.3 180.6(V¥4%)
Emissions per Hour 3825 346.5(¥9%)
per Veh.(kg/h) ) ) ?
NOx
Emissions per Dis. o
per Veh.(g/km) 0.06752 0.06116(¥9%)
Emissions per Hour 61.00 60.92(¥0.1%)
per Veh.(kg/h) : ' o
PM1o
Emissions per Dis. o
per Veh.(g/km) 0.01077 0.01075(¥2%)
. [
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iszen.
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Fig. 6 Comparing Distribution of Greenhouse Gas
Emission (Bongyang-ri)
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Table 5. Comparing Operation Effectiveness by Each
Intersection Type (Kumga—Intersection)

MOE Existin‘g X Unconven‘tiorlal
Intersection Intersection
Delay per Vehicle(s) 23.40 14.39 (¥39%)
Stop Delay per Vehicle(s) 11.92 6.49 (V46%)
Average Stop per Vehicle 0.47 0.33 (v30%)
Average Speed(km/h) 58 68 (V17%)
Throughput(Vehicle) 1149 1151 (v0.1%)
Travel Time(h) 20.70 17.80 (V14%)

* : Adopting Optimal Signal Phase
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Table 6. Comparing Greenhouse Gas Emissions by
Each Intersection Type (Kumga—Intersection)

Existing Unconventional
Measures : B
Intersection Intersection
Emissions per Hour 1031.0 959.7(V7%)
per Veh.(kg/h) : ) °
CO2
Emissions per Dis. o
per Veh.(g/km) 213.0 197.2(¥7%)
Emissions per Hour 4337 369.2(V15%)
per Veh.(kg/h) ) ) ?
NOx
Emissions per Dis. o
per Veh.(g/km) 0.08953 | 0.07585(¥16%)
Emissions per Hour 54.46 53.92(¥1%)
per Veh.(kg/h) ’ : °
PMio
Emissions per Dis. o
per Veh.(g/km) 0.01125 0.01108(¥v2%)
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