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RESEARCH ON ENSURING SAFE AND RELIABLE WINTER ROAD TRAFFIC
SERVICE

Research Period : FY2016-2021

Program Leader : Director of Cold-Region Road Engineering Research Group
MATSUZAWA Masaru

Research Group : Cold-Region Road Engineering Research Group (Traffic Engineering and Snow
and Ice)
Director for Cold-Region Technology Development Coordination (Machinery
Technology)

Abstract : Population declines, aging, lack of resources, etc. are a major issue nationwide. The Ministry of
Land, Infrastructure, Transport and Tourism has adopted the basic policy of the formation of a convective
promotion type of land in a new national land formation plan and has proposed compact plus network
structure of regional and national land structures. Therefore, it is becoming more important to secure safe
and reliable road transportation services in winter as well in snowy cold areas. In this research and
development program, we set the following objectives with the program goal as the development of
technology to support safe and reliable winter road traffic service in snowy cold areas.

(1) Development of reasonable winter road management standard setting technology based on cost
effectiveness evaluation

(2) Labor-saving by utilizing ICT in winter road management and development of efficient maintenance
technology for snow removing machine

(3) Development of effective and efficient winter traffic accident countermeasure technology by risk
management

In FY2016, we constructed the estimation method of the winter road environment, developed the
evaluation tool for the cost effectiveness of the winter road management, grasped the relation between the
snow cross sectional area and the snow removal speed. In addition, we analyzed the cognitive / judgment
situation of anti-freezing agent operator, examined the effectiveness of FTA on snow removal machine
deterioration degree evaluation, examined the relation between the road shade time in winter and the
incidence of traffic accidents.

In FY2017, we experimentally created a tool for determining economic losses due to snowfall and the
economic effects of snow removal, verified the applicability of a prediction formula for determining the
cross-section of snow piled on a road shoulder, and designed, constructed, and conducted an experiment on a
support interface for de-icing agent spreading works. We also verified that the quantitative assessment of
the degree of deterioration of snow removal equipment is possible by using fault tree analysis and Weibull
analysis. In addition to the above results, we conducted traffic accident risk assessment by using measured
winter road surface condition parameters.

In FY2018, our research was on the following: (1) clarifying how winter road surface roughness affects driving speed, (2)
compiling definitions for the itemized requirements and developing a process flow for the Planning Support System for Snow
Removal and Hauling Operation, that uses the prediction formula for the cross-sectional area of snow pile, and creating a
process flow for this system, and (3) designing and constructing a support system for deicing agent spreading. Furthermore,
we examined a maintenance and management method that enables flexible decision-making for the preparation and
reallocation of snow removal machinery according to the importance of the routes by setting a target reliability value for each
snow removal machine. We also developed a method for spatially evaluating the accident risk of several types of traffic

conditions.
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In FY2019, we simulated the winter road environment using machine learning, studied an efficiency
improvement of Effective road width measurement data analysis and developed a technology intended to
facilitate the implementation of the snow removal and hauling plans, that used a mathematical formula to
estimate the cross-sectional area of snow accumulation on road shoulders.We also improved the system
designed to assist in the application of deicing agents. In addition, we experimentally diagnosed the severity
of deterioration in snow removal vehicles using equipment capable of detecting residual stress by measuring
changes in magnetic field intensity. We also estimated the cost of implementing preventative measures when
the anticipated probability of snow removal machinery failure is revised. Finally, we estimated and
evaluated the benefits of our risk management scheme: route guidance services using information on winter
road accident risks.

In FY2020, we developed a tool to support decision making for winter road management based on cost
effectiveness, modeled the relationship between the snow piling area and traffic performance, and estimated
the cross-section of snow piled on a road shoulder while verifying its applicability based on meteorological
data and snow removal and hauling operations. We also improved a support system for deicing agent
spreading and conducted verification of and interviews on its effectiveness in actual practice, examined a
diagnostic method by verifying the relationship between the measurement of magnetic fields using a
self-magnetic field measurement-type residual stress detector and the load on each section, examined traffic
demand management based on traffic accident risk information, and created a prototype traffic accident risk

management tool.

Key words : winter road management, service level, snow removing machinery, traffic accident risk, ICT
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