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Abstract

This paper presents the traffic and capacity characteristics at toll plaza on the
freeway in Taiwan based on the results of a study conductedby the Institute of
Transportation (I0T) in 2010.Moreover, the paper also introduces the modified Toll
Plaza Simulation (TPS) model with electronic toll collection feature and its
applications. All the study results have been amended to the Chapter 8 of 2011
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Taiwan Highway Capacity Manual, and the simulation software (TPS-v2.exe) is
available for free download on the IOT website.

Keywords: Toll plaza, Traffic flow characteristics, Highway capacity analysis, TPS model
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<— 350 m —>|4— 1000m ——*

I — 1000 m
«— 1300 m
e 1700 m

v

Bl 10 fc § s fit b g bl

SECTION=1 is upstream of toll gates
SSECION=2 is downstream of toll gates
***+*OQUTPUT AT TIME (seconds)=
*xakxx* AGGREGATED STATISTICS FOR ALL CASES***%**

2062

DIRECTION= 1
Sample Size= 6
DELAY (s/veh)
SECTION LANE FLOW(VPH) Total Stopped QUEUE(VEH) LOS
1 1 110.5 18.3 5.4 0.20 B
1 2 88.8 11.0 0.0 0.02 B
1 3 205.2 18.7 6.3 0.38 B
1 4 264.0 13.0 1.6 0.17 B
1 5 492.5 13.5 1.9 0.35 B
1 6 851.3 11.3 0.0 0.07 B
2 4 364.8 19.0 0.4 0.07
2 5 634.8 8.2 0.5 0.18
2 6 1000.5 6.2 3.2 0.83
TOLL LANE Flow Rate Fuel Consumption CQO2
(vph) (kg) (kg)
1 110 16.72 52.95
2 88 12.30 38.95
3 205 62.89 199.17
4 264 38.86 123.08
5 492 72.58 229.87
6 851 117.60 372.44

TOTAL fuel consumption (kg) over 2400m = 320.95
TOTAL CO2 emission (kg) over 2400m =1016.46
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o §r = W (TPS) Bt 2 e L g i

AVERAGE SPEED OVER PLAZA SYSTEM= 77.9 KPH
Mean Flow Rate at Weigh Station= 198.8veh/h
Average Delay on Weigh Station Access Road=  31.7 s/veh

wakxdrx AGGREGATED STATISTICS FOR ALL CASES*#%***

DIRECTION= 2
Sample Size= 6
DELAY (s/veh)
SECTION LANE FLOW(VPH) Total Stopped QUEUE(VEH) LOS
1 1 120.5 19.4 6.6 0.16 B
1 2 80.6 11.1 0.0 0.02 B
1 3 164.9 19.0 6.7 0.31 B
1 4 90.3 12.4 1.3 0.06 B
1 5 228.6 13.5 1.5 0.14 B
1 6 3234 9.2 0.0 0.03 A
2 4 213.9 3.7 0.3 0.02
2 5 273.0 3.3 0.7 0.07
2 6 518.3 3.7 2.1 0.30
TOLL LANE Flow Rate Fuel Consumption CQO2
(vph) (kg) (kg)
1 120 18.30 57.96
2 80 11.16 35.34
3 164 122.35 387.47
4 90 13.34 42.25
5 228 33.62 106.49
6 323 44.58 141.19
TOTAL fuel consumption (kg) over 2400m = 243.35
TOTAL CO2 emission (kg) over 2400m =770.70

AVERAGE SPEED OVER PLAZA SYSTEM = 78.1 KPH
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