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Improving Freight Trip Assignment by Modifying Toll Road
Weight Applications

184 Ko Yongseok™, ZJA+Z Kim Sangrok™", +=%3& Rho Junghyun'"**

Abstract

The reliability of traffic demand estimation has been consistently improved with focus on passenger travel. For freight
travel, most researches have paid attention to modelling only. Though underestimation happens frequently in freight
travel demand estimation, there is no method to include trip characteristics by vehicle type. In this situation, this
study suggests to apply a toll road weight in the process of freight travel demand estimation. The toll road weight
is used as a concept to reflect toll rate to an analysis model, but there is no standard for revision based on a vehicle’s
trip characteristics. This study analyzed changes in freight travel demand according to the toll road weight. Four
scenarios were set up for 7 highway lines according to the trip assignment method and the toll rate adoption method.
The result shows that the extent of underestimation was somewhat relieved. And Scenario II-1(using the toll road
weight based on Passenger car unit) was considered to be most effective way to improve error rates for truck. Lastly,

the study provides grounds for revision and guidelines to apply the toll road weight to freight travel.

Keywords: Freight Trip Assignment Analysis, Toll Road Weights, Multiclass Assignment, PCU
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Table 1_Categories of Vehicles in Korean

Expressway
Vehicle Type Criteria Vehicles
. " . Car,
Type 1 2-Axle Vehicle, Tire Width
(Light Vehicle) | of 279.4 Le Small Coach,
t 4mm
igl ehicle of or Less Small Truck
2-Axle Vehicle, Tire Width
Type 2 over 279.4mm, Medium Coach,
(Medium Vehicle) | Tread Width of 1,800mm | Medium Truck
or Less
2-Axle Vehicle, Tire Width
Type 3 279.4 Large Coach,
over 4mm
H Vehicl ’ 2-Axle Truck
(Heavy Vehicle) Tread Width over 1,800mm ¢ e
Type 4
-Axle H Truck
(Heavy Truck) 3 ¢ Heawy e
Type 5 Special Truck with 4-Axle

(Special Truck) | or More

Displacement under

Type 6
v ypeL b 1,000cc, Length under
t
ery4 ' 3.6m, Width under 1.6m,
Vehicle)

Hight under 2.0m

Source: Korea Expressway Corporation Homepage. http://www.ex.co.kr
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Table 2 _Scope of Analysis

Scope Details

Time The end of 2015

Space Expressways(7 Lines for Comparison)

Gyeongbu, Namhae, Seohaean, Yeongdong,

Li
1nes Jungang, Daegu-Busan, Pyeongtaek-Siheung
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Table 3_Scenarios Setting for Analysis

. . Adoption Method
Category Trip Assignment of[') Toll Rate
Scenario I-1 Single-Class Trip Single Toll Rate
Scenario 1-2 Assignment Weighted Single Toll Rate
Scenario II-1 | Multi-Class Trip Toll Rate per Vehicle
Scenario 11-2 Assignment Toll Rate per PCU
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Table 4 _Weighted Toll Rate by Scenarios

Scenario Category Vehicle Type Formula for Weighted Toll Rate

Car

I-1 Bus Type 1 (WHi1.4/km) /| (W16,668/h) X 60(min/h) = 0.149(min/km)
Truck
Car

> Bus Weighted Average [{@W41.4/km) | (W16,668h) X 69.3%} + {<W43_.9A<m> / (%’65,0?9/&1)><3.3%} +

{(WH42.2/km) / (W20,010/h) X 27.4%}] X 60(min/h) = 0.139(min/km)

Truck
Car Type 1 (WH41.4/km) / (W16,668/h) X 60(min/h) = 0.149(min/km)

II-1 Bus Type 3 (WH43.9/km) / (W65,099/h) X 60(min/h) = 0.040(min/km)
Truck Type 2 (WH2.2/km) / (W20,010/h) X 60(min/h) = 0.127(min/km)
Car Type 1 (W41.4/km) / (W16,668/h) X 60(min/h) = 0.149(min/km)

11-2 Bus Type 3 (WH43.9/km) | (W65,099/h) / 3.70 X 60(min/h) = 0.011(min/km)
Truck Type 2 (WH2.2/km) / (W20,010/h) / 1.56 X 60(min/h) = 0.096(min/km)

Note: Car’s weight was applied to trucks under 2.5 ton.
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Table 5 _Estimated Traffic Volumes by Scenarios as of 2015

(unit: veh/day)

Category Observed Estimated Traffic Volume
Traffic Volume I-1 12 -1 11-2
Gyeongbu 92,772 101,782 102,371 103,415 107,576
Namhae 41,054 50,339 50,896 51,142 51,737
Seohaean 42,873 45,613 45,848 45,960 46,267
Yeongdong 75,681 65,963 66,357 67,768 69,745
Jungang 26,173 23,118 23,429 23,743 24,460
Daegu-Busan 44,197 54,760 55,306 55,503 56,345
Pyeongtaek-Siheung 57,164 45,636 45,779 47,265 49,979
Table 6 _Truck Traffic Ratio by Scenarios as of 2015
(unit: %)
Observed Estimated Traffic Volume
ey Traffic Volume I-1 I-2 -1 II-2
Gyeongbu 27 17 19 18 24
Namhae 33 20 23 22 28
Seohacan 28 17 18 17 24
Yeongdong 26 12 14 13 16
Jungang 29 11 13 12 16
Daegu-Busan 33 14 17 15 21
Pyeongtack-Siheung ) 28 30 29 36
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Table 7 _Error Rate for Truck by Scenarios as of 2015

(unit: %)

Category I-1 1-2 1I-1 1I-2
Gyeongbu 10 9 8 3
Namhae 12 11 10 4
Sechaean 11 11 10 5
Yeongdong 13 12 12 9
Jungang 18 17 16 12
Daegu-Busan 19 18 16 12
Py;;‘;i:‘;k' 13 13 12 5
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Table 8_Total Error Rate by Scenario

(unit: %)
Category -1 12 11 I1-2
Gyeongbu 9.7 10.3 11.5 6.0
Namhae 22.6 24.0 24.6 21.0
Seohaean 6.4 6.9 7.2 5.9
Yeongdong 12.8 12.3 10.5 7.8
Jungang 11.7 10.5 9.3 6.5
Daegu-Busan 239 25.1 25.6 30.3
Pycongeack- | 19.9 17.3 12.6
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