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Abstract

Due to the characteristics of urban freeways such as heavy traffic and high speed, work zone on urban
freeways causes the increase of not only the likelihood of crash occurrence but also traffic congestion caused by
lane drop, lane change, acceleration/deceleration, and etc. This paper aims to determine the proper length of
transition area that satisfies two criteria, mobility and safety, to make the operation of work zone more efficient.
For the analysis, three different scenarios were developed by the number of lanes and the proper length of
transition area were determined by changing the length from 100m to 500m in 100m increments. The results
showed that the proper length of transition area for 3- and 4-lane freeways is 300m, whereas the proper length of
2-lane freeways is 200m. The results indicated that the different length of transition area based on the number of

lanes is more desirable and efficient.
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Table 1. The data collection outline

Field Urban Freeway
Investigation Data| Center Data

Index

Data Collection Utban Freeway

Spot
Data Collection | o195 156 17 | 2012.5.1-6.30
Period
Coll'ectlon Video Camera Image Detector
Equipment
Collection Flow, Speed, Section, Flow,
Contents Headway, etc. Speed, etc.
Number of 1 point 9 points

Collection Points

Individual, 5,
15minutes

Collection

Interval 5, 15minutes
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Figure 3. The speed-flow relationship graph
(Dongbugansun Road, Sungsu IC nearby)
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Speed-Flow(interval 15 minutes)
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Figure 4. The speed-flow relationship graph
(Olympic Expressway, Yeongdong bridge nearby)
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Table 2. Calculation of average maximum through traffic
(Unit: pephpl)

1 lane occupied by work zone
Field Urban freeway
data center data
4 lanes | 4 lanes | 3 lanes 2 lanes
Mo 1,707 1,618 1,615
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o | 1721 [LE25  L680 | 150
Traffic d d
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Average
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Table 4. Simulation scenarios

. The Length of Transition
Scenarios Type
Area(m)

CASE 1 | 4 lanes | 100 | 200 | 300 | 400 | 500
CASE 2 | 3lanes | 100 | 200 | 300 | 400 | 500
CASE 3 | 2 lanes | 100 | 200 | 300 | 400 | 500
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Figure 5. The conflict/10m, delay, travel time, and flow
according to the length of transition area

Table 5. The conflict/10m, delay, travel time, and flow
according to the length of trarsition area

Ind The Length of Transition Area(m)
NESX 00 [ 200 | 300 | 400 | 500
Flow 15 6os | 1721 | 1764 | 1,782 | 1.777
(pcphpl)
Conflict
0m 125 | 42 22 16 13
Dfi?y 281 | 272 | 265 | 251 | 245
Travel 10 | 429 | 422 | 408 | 402
Time(s)

Note) Shaded cells indicate present conditions that are used for
model calibration in VISSIM.
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Figme 6. The conflict/10m, delay, travel time, and flow
according to the length of tramsition area

Table 6. The conflict/10m, delay, travel time, and flow
according to the length of transition area

fnd The Length of Transition Area(m)
RO 00 | 200 | 300 | 400 | 500
Flow ') 639 | 1,681 | 1.679 | 1.672 | 1.648
(pcphpl)
Conflict
0m 123 | 44 29 22 18
D(ei‘;‘y 387 | 369 | 357 | 341 | 328
Travel 150y | 596 | 514 | 408 | 485
Time(s)

Note) Shaded cells indicate present conditions that are
used for model calibration in VISSIM.
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Work zone one way 2 lanes
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Figure 7. The conflict/10m, delay, travel time, and flow
according to the length of transition area

Table 7. The conflict/10m, delay, travel time, and flow
according to the length of transition area

Ind The Length of Transition Area(m)
naex 100 | 200 | 300 | 400 | 500
Flow 1 561 | 1.666 | 1.661 | 1.655 | 1.639
(pcphpl)
Conflict
0m 173 | 22 20 18 18
D(ei?y 469 | 433 | 401 | 395 | 391
Travel 1 gos | 500 | 558 | 552 | 547
Time(s)

Note) Shaded cells indicate present conditions that are used for
model calibration in VISSIM.
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