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ABSTRACT

PURPOSES : The Toll Collection System (TCS) operated by the Korea Expressway Corporation provides accurate traffic counts between
tollgates within the expressway network under the closed-type toll collection system. However, although origin-destination (OD) matrices for a
travel demand model can be constructed using these traffic counts, these matrices cannot be directly applied because it is technically difficult to
determine appropriate passenger car equivalent (PCE) values for the vehicle types used in TCS. Therefore, this study was initiated to
systematically determine the appropriate PCE values of TCS vehicle types for the travel demand model.

METHODS : To search for the appropriate PCE values of TCS vehicle types, a traffic demand model based on TCS-based OD matrices and
the expressway network was developed. Using the traffic demand model and a genetic algorithm, the appropriate PCE values were optimized
through an approach that minimizes errors between actual link counts and estimated link volumes.

RESULTS : As a result of the optimization, the optimal PCE values of TCS vehicle types 1 and 5 were determined to be 1 and 3.7,
respectively. Those of TCS vehicle types 2 through 4 are found in the manual for the preliminary feasibility study.

CONCLUSIONS : Based on the given vehicle delay functions and network properties (i.e., speeds and capacities), the travel demand model
with the optimized PCE values produced a MAPE value of 37.7%, RMSE value of 17124.14, and correlation coefficient of 0.9506.
Conclusively, the optimized PCE values were revealed to produce estimates of expressway link volumes sufficiently close to actual link counts.
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Table 1. Passenger Car Equivalent (PCE) Values in Use

Buses Trucks
Target Area Small-sized Bus Small-sized |Medium—sized| Large—sized
Average |Busl(less than | (16—seater or | Average | Trucks(less |Trucks(2.5 ton Truck
16—seater) more) than 2.5 ton) | or heavier) | (Semi-trailer)
Entire country 2.138 1.30 3.70
Seoul metropolitan 2.00
Busan-Ulsan area 2.00
Daegu area 2.00 1.56 1.30 3.70 3.80
Gwangju area 2.00
Daejeon area 2.00
Jeonju area 2.00
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Table 2. Comparison of Vehicle Types between TCS and the Manual for Preliminary Feasibility Study

Criteria for TCS Vehicle Types Criteria in the Manual of Preliminary Feasibility Study PCE Range
— Passenger car — Passenger car
Small car 9 — Small-sized bus(less tan 16—seater)
— Bus(less than 16—seater) 1.0~3.7
(Type 1) — Truck(less than 2.5 ton) — Bus(16—seater and more)
) — Small-sized truck(less than 2.5 ton)
Medium-sized car| — Bus(17—seater ~ 32-seater) — Bus(16—-seater and more) 37
(Type 2) - Truck(2.5 ton or heavier) - Medium-sized truck(2.5 ton or heavier) )
(Tye 3)| ~ Bus(33-seater) — Bus(16—seater and more) 37
P — Truck(heavier than 5.5 ton) — Medium-sized truck(2.5 ton or heavier) ’
!_arge— (Type 4)| — Truck(10 ton or heavier) — Medium-sized truck(2.5 ton or heavier) 3.7
sized car
) — Medium-sized truck(2.5 ton or heavier)
(Type 5)| — Truck(20 ton or heavier) ~ Large-sized truck(Semi-trailer) 37~38
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