Accepted Manuscript

Analysis of the equilibrium trip cost accounting for the fuel cost in a
single-lane traffic system without late arrival

Tie-Qiao Tang, Tao Wang, Liang Chen, Hai-Jun Huang

PII: S0378-4371(17)30777-X
DOI: http://dx.doi.org/10.1016/j.physa.2017.08.044
Reference: PHYSA 18490

To appear in:  Physica A

Received date: 27 April 2017
Revised date: 6 June 2017

STATISTICAL MECHANICS
AND ITS APPLICATIONS

Please cite this article as: T. Tang, T. Wang, L. Chen, H. Huang, Analysis of the equilibrium trip
cost accounting for the fuel cost in a single-lane traffic system without late arrival, Physica A

(2017), http://dx.doi.org/10.1016/j.physa.2017.08.044

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to
our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form.
Please note that during the production process errors may be discovered which could affect the

content, and all legal disclaimers that apply to the journal pertain.


http://dx.doi.org/10.1016/j.physa.2017.08.044

Analysis of the equilibrium trip cost accounting for the fuel cost
in a single-lane traffic system without late arrival
Tie-Qiao Tang"’, Tao Wang®, Liang Chen®, Hai-Jun Huang®
a) School of Transportation Science and Engineering, Beijing Key Laboratory for Cooperative
Vehicle Infrastructure Systems and Safety Control, Beihang University, Beijing 100191, China

b) School of Economics and Management, Beihang University, Beijing 100191, China
Abstract: In this paper, we introduce the fuel cost into each commuter’s trip cost, define a new trip
cost without late arrival and its corresponding equilibrium state, and use a car-following model to
explore the impacts of the fuel cost on each commuter’s departure time, departure interval, arrival
time, arrival interval, traveling time, early arrival time and trip cost at the above equilibrium state.
The numerical results show that considering the fuel cost in each commuter’s trip cost has positive
impacts on his trip cost and fuel cost, and the traffic situation in the system without late arrival, i.e.,
each commuter should explicitly consider the fuel cost in his trip cost.
Keywords: car-following model; fuel cost; trip cost; early arrival
1. Introduction

Vickrey [1] proposed the first bottleneck model, which was extended
to study the commuting problem on a road with a bottleneck [2-13]. The
models assumed that a vertical queue occurs at the bottleneck upstream if
a road has a bottleneck and the commuter’s arrival rate is greater than the
bottleneck capacity, so they cannot perfectly describe the dynamics of the

rush-hour congestion produced by the queue. To overcome this limitation,
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