Effect of Road Geometry on Free Flow Speed
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Introduction

Knowledge about the free-flow speed is important to evaluate safety and
performance of roads. Previous studies concluded that impact of road alignment
on free-flow speed on expressways is negligible. However, the combined effect
of both horizontal and vertical alignments are not considered and utilization of
spot speed data cause data limitation errors appearing in results. Hence, this
study aims to understand the impact of the combined effect of road alignment on

free-flow speed in Japanese expressways using ETC 2.0 data. Study Area : Okm to 268.9 km of
K Tomei Expressway j
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ETC 2.0 Data Analysis
), ) ; p— 110 horizontal curve sections located in Tomei Expressway

downbound direction was selected. Only the sections located in
basic segments were considered because presence of ramp,
tunnel, interchange etc. can affect free-flow speed of drivers.
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Overview of ETC 2.0 Database

These graphs
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Key Variables free-flow speed is
Schematic Diagram of ETC 2.0 System . - ] varying with the
tgtr;gj'tduede : vertical alignment
ETC 2.0 is considered as the . GPS Time — R R as well.
world’s first 12v . coIIaboratlon * Spot SpE'Ed Variation of free-flow speed Deviation of free-flow speed with
System. The vehicle on-board . Vehicle ID with curvature & gradient curvature & gradient
device can record the speed, time . Kilometer Point o
it i The selected dataset were further divided based on the shape of
& position of the vehicle and . Route Code ) | vided \
uploaded to the ITS system . Direction the \{ertlcal_allgnmept e}r_ld then, multiple linear regression was
_ through ITS spots. ) applied to find the significant factors for each category.
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E e y Horizontal Curve| Significant Variables | Coefficient R
Data Preparation & <N - velue
i ... Speedlimit | 0.0846  |0.0337
\ \ \r”/ & GradientValue at Start -0.6977 |0.0000| ]
ETC "hm”:mm P —— Length of Previous 7.4552 |0.0158
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Shape of Vertical Alignmentin

I Removal of data Error each Category

Remove the speed data if:

- Category 2 ue -0. . A
Eliminate Congestion 1. V=0km/hrorV =255 km/hr | K-Value -7.5899 |0.0002

2. V(GPS)—V(Spot) > 20 km/hr
Step1: Estimate free-flow traffic 3. Acceleration range between -

parameters 2m/s2 &2 m/s2
TrafficData = flow vs density diag.

Category 3

K-value of Horizontal Alignment
K-value of Horizontal Alignment
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Conclusion & Future Works

pastianet., SIBlehin] Jctistes * The study found that no significant impact can be observed from
A — ElmIte The Sffert of horizontal alignment on free-flow speed in curve radius range
Step2: Remove the speed data 550m — 10,000m. However, the vertical alignment does have a
L significant impact on free-flow speed.
Speed can be affected by the non-
recurrence events such as accidents, . L . i
road works etc. In future works, the individual speed profiles will be analyzed to
Hence, occurrence of such events identify the effect of road alignment on the own behavior of
were identified in incident database . .
™ and eliminate the speed records different drivers
- ffi"fsﬁﬁ“ v during such events L /
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