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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.

Data Preparation

Conclusion & Future Works

The study found that no significant impact can be observed from

horizontal alignment on free-flow speed in curve radius range

550m – 10,000m. However, the vertical alignment does have a

significant impact on free-flow speed.

In future works, the individual speed profiles will be analyzed to

identify the effect of road alignment on the own behavior of

different drivers

Analysis

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.

ETC 2.0 Data

ETC 2.0 is considered as the

world’s first I2V collaboration

system. The vehicle on-board

device can record the speed, time

& position of the vehicle and

uploaded to the ITS system

through ITS spots.

• Longitude

• Latitude

• GPS Time

• Spot Speed

• Vehicle ID

• Kilometer Point

• Route Code

• Direction 

Key Variables

Variation of free-flow speed 

with curvature & gradient

Deviation of free-flow speed with 

curvature & gradient

Study Area : 0km to 268.9 km of 

Tomei Expressway

Schematic Diagram of ETC 2.0 System

Overview of ETC 2.0 Database
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These graphs 

evident that the 

free-flow speed is 

varying with the 

vertical alignment 

as well.

The selected dataset were further divided based on the shape of 

the vertical alignment and then, multiple linear regression was 

applied to find the significant factors for each category.
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each Category
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