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Study on Entering Improvement of Acceleration Lane onto an
Expressway Using a Traffic Simulation

ABSTRACT

The length of the acceleration lane in the area of entrance terminals is calculated based on 13 PS/ton horsepower of a cargo truck
in Korea, so it is generally overestimated compared with the capacity of most vehicles traveling on an entrance ramp. Most drivers
have, therefore, an indiscreet tendency to enter the main lane in all sections of an acceleration lane, which affects the traffic flow of
the main lane. Because of this tendency, measures are required to minimize the impact on traffic flow of the main lane. The operating
speed, rate of entrance, and traffic volume for each vehicle were investigated at the entrance terminals of the interchanges (ICs) of
Yangji IC, Suseok IC, Yongin IC, and Osan IC, and the level of improvement in traffic flow was analyzed via VISSIM simulation.
From the VISSIM simulation analysis, 74.0 % of the total vehicles traveled over the specified speed from the nose point where drivers
would be able to recognize the traffic condition of the main carriageway, or the point at which there is a simplification of the curve
section. In addition, 88.6 % of the vehicles entered the main carriageway up to 0.8 points compared with the entire length of the
acceleration lane. It was subsequently found that an improvement of average speed in the main carriageway and at the entrance ramp
can be achieved from 60.1 km/h to 68.5 km/h by intentionally limiting the entrance point onto the main carriageway up to 0.265
points of the entrance ramp.
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Fig. 1. Location of Measured Speed and Traffic Entry of Acceleration Lane
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Table 1. Classification of Vehicle Speed Distribution
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Classification
Sort Content
Passenger car Truck
1 Less than ramp speed limit . o
Check the Acceleration Point in Ramp
2 0-20 %
3 20-60 % Check the Acceleration Point in Acceleration Lane
4 60-100 % . .
Check the Speed into Main Lane
5 More than main road speed limit

Fig. 2. Speed Distribution of Vehicles Entering the Main Road
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Table 2. Classification of Vehicle Speed Distribution by Section and Entry Rate (unit : %)

Sort Nose point Acceleration lane-1 | Acceleration lane-2 Taper
1 Less than ramp speed limit 26.0 0 0 4.0
2 0-20 % 20.8 2.5 0 13.0
3 20-60 % 39.5 30.5 20.0 49.0
4 60-100 % 12.3 42.5 27.0 33.2
5 More than main road speed limit 1.5 24.5 53.0 0.8
Entry rate on main road 0 413 473 11.4
B vehicle Type - a X B¢ vehicle Type - o x B vehicle Type - a x
No.: [100 | name: [car No.: [200 | name: [Hev No: [300 | name: [pus
Static  Functions & Distributions  Special external ¢ '3 Static :'F'iincmfﬁ'&'Dmﬁ&liiim‘ Special extemnal ¢ '3 Static ‘Fifr'\a'nns EDistbons’| special  external ¢ |3
Maximum Accelertion 1(3.5, 250.0) ~ Maximum Acceleration 2(7.3,250.0) v Maximum Acceleration 3(1.2,250.0) v
1(35, 250.0) ~ 2(25,250.0) ~ 3(12,250.0) v
TE— T — susen
Desired Deceleration 1(-28,-28) ~ Desired Deceleration 2(-13,-13) v Desired Deceleration 3(-09,-09) v
Weight 1: Piow (800.0, 2000.0) v Weight 2: Liow (2800.0, 40000.0) v Weight 3: Bus (4000.0, 12000.0) v
Power 1(55.0, 160.0) v Power 2(150.0, 400.0) v Power 3 (150.0, 300.0) v
Canca Carcal =
(a) Passenger Car (b) Truck (c) Bus
Fig. 3. Input Specifications Applied to VISSIM
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Fig. 4. Off-ramp Junction Influence Areas Taken from the Korean
Highway Capacity Manual (MOLIT, 2020)
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Table 3. Traffic Flow of Main Road at Osan IC
Bus Truck Sum
Time zone Passenger car 9-16 More than | Lessthan | More than Dump,
Seats 17 seats 2.4 ton 2.5 ton trailer Cars PCU
07:00~08:00 5,220 244 420 707 416 71 7,078 8,632
Peak Hour Factor PHF =0.95 7,449 9,086
08:00-09:00 sse2 | 218 | 20 [ 6% 349 53 7143 8,713
Peak Hour Factor PHF =0.94 7,598 9,268
12:00-13:00 s136 | 208 | 160 [ 620 490 80 6,702 7,955
Peak Hour Factor PHF =0.97 6,909 8,201
13:00-14:00 s120 | 132 | 2 [0 325 127 6,665 7,900
Peak Hour Factor PHF =0.97 6,871 8,143
17:00-18:00 seo4 | 124 | 206 | s06 22 53 6,806 7,696
Peak Hour Factor PHF =0.97 7017 7,935
18:00-19:00 so48 | 8 | 23 [ om 157 55 5,870 6,527
Peak Hour Factor PHF =0.88 6,670 7,416
Sum 3780 | o | 1sor | 35w 1,059 439 40264 | 47423
Table 4. Traffic Flow of Acceleration Lane at Osan IC
Bus Truck Sum
Time zone Passenger car 9-16 More than Less than More than Dump,
Seats 17 seats 2.4 ton 2.5 ton trailer Cars PCU
07:00~08:00 1,006 29 2 83 93 15 1,248 1,443
Peak Hour Factor PHF =0.94 1,328 1,535
08:00-09:00 o | 3 | 13 | n 11 31 1,194 1,616
Peak Hour Factor PHF =0.97 1,231 1,666
12:00-13:00 sse | 2 | 1 | s 122 20 814 1,020
Peak Hour Factor PHF =0.88 925 1,159
13:00-14:00 o2 | 19 | 1 | m 79 17 908 1,145
Peak Hour Factor PHF =0.95 956 1.205
17:00-18:00 g2 | w4 | 11 | w0 46 9 978 1,119
Peak Hour Factor PHF =0.87 1,124 1,286
18:00-19:00 | 3 | 15 | e 25 13 898 992
Peak Hour Factor PHF =0.85 1,056 1,167
Sum 4682 | 126 | 81 [ sm 476 105 6,040 7335
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Table 5. Speed Result of Traffic Flow (unit: km/h)

qul

S Restricted point
ort
Not restricted point | 30 m 60 m 90 m 120m | 150m | 180m | 210m | 240 m
Average of main road 73.3 74.0 74.2 75.0 74.8 74.2 73.6 73.0 72.9
Main lane (3, 4 Inae) 65.3 65.4 65.6 66.0 65.7 65.0 64.9 64.9 64.1
Influence
areas Ramp 51.1 51.2 514 52.6 524 51.5 50.8 50.8 50.4
Average of influence areas 59.3 59.3 594 60.1 59.9 59.3 58.7 58.7 58.1
Average of all road
. 67.9 67.9 68.0 68.5 68.3 67.9 674 67.4 66.9
(Main road + Ramp)
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Fig. 6. Simulation Results of Osan IC Using VISSIM
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