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The Public Works Research Institute (PWRI) is a national research and development
agency that can trace its history back to the Road Materials Testing Department in
the Ministry of Internal Affairs, established in 1921, and the Testing Laboratory of
the Civil Engineering Department, Hokkaido Agency, Ministry of Internal Affairs,
established in 1937. Throughout the intervening years, PWRI has been continually
engaged in the resolution of various civil engineering technological issues, offering
technical support after disasters, providing technical advice for national and local
government, and engaging in research related to public works, such as rivers and
roads.

The Public Works Research Institute started its six-year Fourth Medium to
Long-term Plan on April 1, 2016. The primary aim of a national research and
development agency like PWRI is to maximize research and development
achievements; in other words, to maximize, for the nation as a whole, research and
development that will contribute to further progress of the Japanese society in the
people's livelihood, economy and culture. Based on this primary aim, in our six-
year plan, our mission is indicated by the Minister of Land, Infrastructure, Transport
and Tourism and the Minister of Agriculture, Forestry and Fisheries. This mission
is to return the benefits of research to society, and by doing so i) to contribute to
the effective provision of high-quality social infrastructure and to the development
of Hokkaido; and ii) to properly perform tasks related to the Land, Infrastructure,
Transport and Tourism Ministry’s strategy and to the promotion of agriculture,
forestry, and fisheries by the Hokkaido development authorities. In addition, PWRI
aims to engage, in a focused and intensive manner, in research and development
activities that will contribute to:

1. Realization of a safe and secure society

2. Strategic maintenance, management, and renewal of public infrastructure

3. Realization of a sustainable and vibrant society

Based on the abovementioned goals, our fourth six-year plan contains 17
intended research and development programs that will allow us to respond in a
focused and intensive manner to issues that will affect society in the future. These
programs involve exploratory research and development initiatives that take into
account the current situation (a declining trend in the working age population,
a reduction in workers with construction skills, and an increase in the number of
people retiring from work). We aim to pursue these programs in an effective and
efficient manner by incorporating procedures such as offering technical advice,
disseminating research and development results, utilizing civil engineering skills to
make international contributions, and cooperating with other research institutes.

PWRI has long been involved in civil engineering technology research and
development activities that will contribute to the efficient provision of high-quality
social infrastructure. In the future, we intend to work diligently on research and
development projects that meet both the short- and long-term needs of Japanese
society. Alongside this, we intend to make an international contribution as a global
center of civil engineering research and development. We would appreciate your
continued support and cooperation in these regards.
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The National Research and Development Agency Public
Works Research Institute (PWRI) conducts high-quality
studies as a core institution of civil engineering research
in Japan. PWRI was founded to improve civil engineering
technology by conducting research and development on
civil engineering techniques, providing technical support,
disseminating research results, etc., and to contribute
to society by improving infrastructure and promoting
development of Hokkaido.

PWRI began anew in April 2006, when the Civil Engineering
Research Institute of Hokkaido, which had been established
in 1937 as the Testing Laboratory of the Civil Engineering
Department of Hokkaido Agency, was integrated into PWRI,
which itself had been established in 1920 as the Road
Materials Testing Department of the Ministry of Internal
Affairs, and was transformed into a “national research and
development agency” in April 2015.

The PWRI has been working towards the major objective of
the National Research and Development Agency, which is
to maximizing the effectiveness of the outcome of R&D,
committing to the R&D to;

1. Realization of a safe and secure society

2. Strategic maintenance and renewal of public

infrastructure
3. Realization of a sustainable and vibrant society
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History of the Public Works
Avr Research Institute
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Established as the Road Materials Testing Department in the

May 1921 Ministry of Internal Affairs i
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Sep. 1922 Internal Affairs (Hon-Komagome, Bunkyo-ku)

Founded as the Testing Laboratory of the Civil Engineering
Department, Hokkaido Agency, Ministry of Internal Affairs

Aug. 1937

Renamed as the Public Works Research Institute, Ministry of
Construction

July 1948

Renamed as the Civil Engineering Research Institute, Hokkaido

July 1951 Development Bureau

Aug. 1960 Established the Chiba Branch e i W
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Apr. 1961 Established the Kashima Hydraulics Laboratory
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Relocated and integrated in the

Mar. 1979 Tsukuba Science City

Renamed as the Civil Engineering

Apr. 1988 Research Institute
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Expresswayi(1969)SSE K

Reorganized as the Public Works Research Institute, Ministry of

Jan. 2001 Land, Infrastructure and Transport

Reorganized as the Independent Administrative Agency Public
Works Research Institute, and

the Civil Engineering Research Institute of Hokkaido, as part of
reform of government, central ministries and agencies

Apr. 2001

Established the International Centre for Water Hazard and Risk

Mar. 2006 Management

Aor. 2006 Integrated the Public Works Research Institute with the Civil
pr- Engineering Research Institute of Hokkaido

Established the Center for Advanced Engineering Structural

Apr. 2008 Assessment and Research.

Reorganized as the National Research and Development Agency,
Public Works Research Institute that aims to maximize the
achievements of research and development, and established the
Innovative Materials and Resources Research Center

Apr. 2015

resent Public,Works F§esearc
Institute (2015)
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) Organization ........ -

Executives
President
Vice President (2) Auditor Auditor (part-time)
Councilor Auditing Director Executive Director for Research Executive Director for Geology

Executive Director for
Earthquake Engineering

Management

Audit Office
General Affairs Department

General Affairs Division
Welfare Division

Budget and Accounting Division

Research

Compliance Management Office

Planning and Research Administration
Department

Planning and Management
Division
Research Evaluation and
International Section

Facilities Management and
Research Information Division

Tsukuba Central Research Institute

Construction Technology Research
Department

Deputy Director of Construction
Technology Research Department

Promotion Coordinator for Cold-
Region Construction Technology

Geology and Geotechnical —

Engineering Research Group

Water Environment Research Group

Hydraulic Engineering Research | —

Group

Erosion and Sediment Control | —

Research Group

Road Technology Research Group

Director for Geological Research

T

Advanced Technology
Research Team

Technology Applications Research
Team

Geology Research Team

Soil Mechanics and Dynamics
Research Team

Construction Technology
Research Team

River Restoration Research Team
Water Quality Research Team

Aqua Restoration Research Center

River and Dam Hydraulic
Engineering Research Team

Hydrologic Engineering
Research Team

Volcano and Debris Flow
Research Team

Landslide Research Team

Snow Avalanche and Landslide
Research Center

Pavement Research Team

Tunnel Research Team

Coordination (2)

Administration Department

Administration Division

Accounting and Contract Division

(Executive Director for Research
Coordination)

Deputy Director for Research
Coordination

Planning Division

Civil Engineering Research Institute for Cold Region

Director for Cold-Region Technology
Development Coordination

Cold-Region Construction Engineering
Research Group

Cold-Region Maintenance Engineering
Research Group

Cold-Region Hydraulic and Aquatic
Environment Engineering Research Group

Cold-Region Road Engineering
Research Group

Cold-Region Agricultural Development
Research Group

Director for Special Research

Director for Geological Research

T

Cold-Region Technology Promotion Division
(Northern Hokkaido and Eastern Hokkaido Branch Office)

Machinery Technology Research Team

Structures Research Team
Geotechnical Research Team
Geological Hazards Research Team
Materials Research Team

Road Maintenance Research Team

River Engineering Research Team

Watershed Environmental Engineering
Research Team

Port and Coast Research Team
Fisheries Engineering Research Team
Traffic Engineering Research Team

Snow and Ice Research Team

Rural Resources Conservation
Research Team

Irrigation and Drainage Facilities
Research Team

Scenic Landscape Research Team
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International Centre for Water Hazard and Risk Management

Center for Advanced Engineering Structural Assessment and Research Innovative Materials and Resources Research Center

Water-related Hazard Research Group Bridge and Structural Engineering Research Group

Materials and Resources Research Group

Chief Researcher
(Management System and Substructures)

Chief Researcher
(Communications and Training)

Chief Researcher
(Advanced materials and improvement)

Chief Researcher
(Rehabilitation and Earthquake Engineering)

Chief Researcher
(Risk Management)

Chief Researcher
(Recycling)

Chief Researcher
(Structural Assessment and Superstructures)

Chief Researcher
(Water Hazard)

Chief Researcher
(Concrete and metallic materials)

Chief Researcher

Director for Special Research (Inspection Technology and Concrete Structures)

Research Coordinator for Earthquake Engineering
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) Medium to Long-term Objectives / Plan

Medium to long-term objectives are the objectives national research and development agency must achieve during a
period of not less than five years and not more than seven years, decided by the competent minister and instructed to
relevant national research and development agency. The Minister of MLIT and the Minister of MAFF announced the PWRI
the 4th medium-and long term objectives on February 29, 2016.

Medium to Long-term Plan

The Medium to Long-term Plan was planned to achieve the medium to long-term objectives, and created by a national
research and development agency for a purpose of obtaining the authorization for such a plan from the competent
minister. In PWRI we created the Medium to Long-term Plan based on the 4th medium to long-term objectives and received
the approvals from the Minister of MLIT and the Minister of MAFF on March 31, 2016.

The 4th medium to long-term objectives of PWRI

B Period for the medium to long-term objectives
For 6 years from April 1, 2016 to March 31, 2022

H Role of PWRI (mission)

"Maximization of research and development achievements" is the mission of the Public Works Research Institute. In
other words, we, as the entire nation, “maximize” creation of research and development achievements that contribute
to people's lives, economy, healthy development of culture and other public interest. Based on the primary purpose of
the national research and development agency, as a core research base for civil engineering in Japan, we will contribute
to the promotion of efficient maintenance and the development of Hokkaido for quality public infrastructure through
giving research results back to society and disseminating results. We execute our mission following the national policy
for the land, infrastructure and transportation as well as for the promotion of agricultural and fishery industries.

We will conduct research and development to gain the technological knowledge that could be used for establishing
the relevant policies and technical standards, thus we will maximize results of research and development. These are
the examples: the risk management technology for water-related disasters occurring more frequently and severely,
damage mitigation technology for snow and ice disaster due to climate change, effective implementation method of
maintenance responding to aging of the stock of infrastructure, approach to river channel planning technology for the
conservation of the river environment. These will contribute to building sustainable national land against disasters and
also maintain, organize and use the foundation of the national land. They also contribute to formation of sustainable
national land with safety and security by appropriate management.

We will strive to understand the needs of infrastructure particularly in order to fulfill its mission to support the national
and local governments, which are responsible organizations of public infrastructure for road/rivers. We work closely
with the business of the Regional Development Bureau of MLIT and the Hokkaido Regional Development Bureau. We
also maximize the research and development efforts of the entire Japan, including research results of universities and
private sectors. Therefore, we will make even more efforts to promote cooperation with people-to-people exchanges
and joint research.

Taking into account of PWRI's strong points, during this medium to long-term plan period, we will focus on our R&D
efforts on:

1. Realization of a safe and secure society

2. Strategic maintenance and renewal of public infrastructure

3. Realization of a sustainable and vibrant society

We also promote R&D on civil engineering technologies adjusting to effective improvement of caliber social
infrastructure in snowy and cold regions, covering approximately 60% of Japanese areas.

PUBLIC WORKS RESEARCH INSTITUTE 2019



) RaD Program

PWRI will work on the following issues revealed at the medium to long-term objectives to focus on socially demanding

issues while looking at the future.

1. Contribution to realization of a safe and secure society

2. Contribution to strategic maintenance and renewal of public infrastructure
3. Contribution to realization of a sustainable and vibrant society

For achieving these issues effectively and efficiently, PWRI categorizes these issues as "R&D programs" by the subjects to
be solved, or the method of such as technical instruction and technological dissemination. By these units of methods, we

establish 17 research and development programs and proceed efficiently.

R&D Program

1. Contribution
to realization
of a safe and

secure society

2. Contribution
to strategic
MET I E S
and renewal
of public
infrastructure

3. Contribution
to realization
of a
sustainable
and vibrant
society

(1) Development of design technique for disaster prevention facilities against recently more
frequent and intense water hazards

(2) Development of technology to support risk management for water-related disasters
occurring more frequently and severely in Japan and overseas

(3) Development of technology to prevent or mitigate damages from sediment-related
disasters caused by sudden natural phenomena

(4) Development of seismic technology for strengthening earthquake resilience of
infrastructure facilities

(5) Development of technology for the mitigation of snow and ice disasters caused by extreme
weather

(6) Development on the efficiency and reliability of the maintenance cycle

(7) Research on renewal and new construction technology aiming at longer-life and efficiency
of maintenance for public infrastructure

(8) Research on the maintenance and reconstruction of the infrastructure subject to frost
damage and combined effect of deterioration

(9) Development of technology for public infrastructure construction to achieve sustainable
construction recycling

(10) Research on effective use of resources/energy focusing on sewer facilities

(11) Development of river channel management technology that satisfies both flood control
and environmental sustainability

(12) Development of sustainable sediment management technology in sediment transport
system

(13) Development of water quality management and control techniques for regional water use
and aquatic ecosystem conservation

(14) Research on ensuring the safety and reliable road transport services in winter

(15) Study on improving landscapes and the efficient use of infrastructure for attractive local
development

(16) Research on maintenance and management of agricultural infrastructure in the snowy cold
regions contributing to improving food supply

(17) Study on the development and conservation of fishery infrastructure of cold waters that
contribute to strengthening food supply capacity

PUBLIC WORKS RESEARCH INSTITUTE 2019
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Contribution to realization of a safe and secure society

(1) Development of design technique for disaster prevention facilities
against recently more frequent and intense water hazards

Research Summary

Research period: FY 2016 - FY 2021

Program leader: Director of Cold-Region Hydraulic and Aquatic Environment Engineering Research Group

Levee breach by
overflow beyond the
designed level

( )
Research background

Even the case of dest[uction of
buildings by floating ice on tsunami
going upstream into rivers

Future risk for extream
waves and storm surge

Collision by tsunami
debris

Hydraulic

Technical evaluation using full-scale
experiment

( \

Development of numerical calculation
method for collision/fracture of tsunami
\ debris such as sea ice floes y

Field survey

Theoretical
numeng:al \ )y
analysis

Development of technology for non-struc-
tural measures to mitigate damages for the
new stage of water-related disasters and
massive earthquakes/tsunami

Progress of failure verified by the
permeation model experiment

Understanding the effect on

structures by experiment of tsunami
\_running up a river y

J

In recent years, intensive and heavy rainfalls in local areas cause
frequent floods that is beyond the capacity of facilities. Levees
are destroyed by overflow and seepage, and river structures
are damaged by high-speed flow. In addition, due to the 2011
Great East Japan Earthquake, working on tsunami disasters has
become an urgentissue.

Furthermore, the technology capable of responding to
hydrographic changes such as massive waves caused by
the low-pressure is required, because frequent low-pressure
system developing into a powerful level equal to typhoon due
to climate change is expected to approach the coastal area
facilities.

However, the research has not been fully conducted to establish
technologies to make higher resilience against devastating
destruction. For this reason, in this research, we develop

6  PUBLIC WORKS RESEARCH INSTITUTE 2019

technology for structural measures to mitigate damages
against the new stage of water-related disasters and massive
earthquake/tsunami caused by climate change in consideration
of the external force of disaster at the level of reaching maximum
and causing shocking destruction. In order to achieve these
goals we will work on the following research topics.
(1) Development of technology for evaluation/strengthening
river levees against overflow and erosion
(2) Development of technology for evaluation/investigation of
safety of river levees against water permeation.
(3) Development of technology for evaluation of impact of
tsunami on structures and design method
(4) Development of technologies appropriate for hydrographic
changes due to climate change



Contribution to realization of a safe and secure society

(2] Development of technology to support risk management for water-related
disasters occurring more frequently and severely in Japan and overseas

Research Summary

( Development of hazard analysis technologies and models that improve the accuracy of
flood forecasting and of long-term water balance analysis
Understanding of characteristics of snow

V.

accumulation distribution at high altitude
areas using laser measurement technology

Research period: FY 2016 - 2021
Program leader: Director of Water-related Hazard Research Group

\

Understanding of rainfall and terrain information

{ using satellite observation information

g |

Example of satellite data correction using observed terrestrial
rainfall in the Kalu River region in Sri Lanka

Outflow s

Satellite data corrected using
|| observed terrestrial rainfall data

Development of a versatile information

Study of the impact of water damage on businesses [
sharing system for local governments

Industries surveyed

In order to regionally evaluate the
level of water damage and
resilience, in cooperation with
the Joso City Society of
Commerce and Industry, 60
randomly chosen companies
were interviewed for information
on their response at the time of
the flood, damage, recovery, and
flood damage measures before
and after flooding.

Analysis of business days lost and

m D Construction

= E Manufacturing

m F Electricity, gas, heat, and water supply
m G Information and communications
m HTransport and postal activities
m | Wholesale and retail

® ) Finance and insurance

= K Real estate, rental &leasing

Academic research, specialist,

# L ardtechnical services

' M Accommodation, food and
everage services

N Living-related and personal services
1d amusement services

= R Miscellaneous services

e
ateiea

Recovery of sales value
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severity of flooding and working environment
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" ay¢e
5 ue .' g W / ,.-"/
2 28 F, ) )
3 L - £ gt & -3 Risk map showing
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E oyl w = i — Working environment maps, sediment disaster
Z gp2 S » ; , risk map, and homes for
[ w2 e w0 123456789 MN11R2181415 Prototype of the Aga town Risk Information B

Depth of flood water in the main building (cm)

J

those who need help in
emergency

System (ARIS)

J

In recent years, rainfall events have become more localized, intensive, and
extreme; for example, more events with an hourly rainfall of over 50 mm
have been observed throughout Japan. In the future, due to the impact
of global warming, more regions of the country will suffer from extreme
rainfall that may be even more intensified and frequent. In contrast, snowy
cold regions are projected to have a shorter snowfall period and, as a result,
less snowpack.
In this research project, we aim to develop technologies to characterize
water-related disasters in terms of meteorology, hydrology and resulting
damage. We will also develop technologies for various organizations to
cope better with disasters using technologies for collecting and providing
information. The following are the main research goals:

(1) Development of technologies and models for improving accuracy of

flood forecasting and long-term water balance analysis

(2) Development of technologies for analyzing water disaster hazards
in various natural and local conditions, methods for water-related
disaster risk assessment using highly accurate, advanced estimation
approaches, and indicators for evaluating the effectiveness of disaster
prevention measures

(3) Development of methods for producing, utilizing and communicating
useful information on disaster prevention and disaster status to assist
efforts in disaster prevention and mitigation

These technologies and methods will be used to establish systems to
estimate damage and risk using real-time observation information.
Such systems will make reliable disaster information readily available for
municipal disaster management personnel, who will thus be able to make
well-informed decisions for effectively fighting floods and leading safe
evacuation in time of disaster.

PUBLIC WORKS RESEARCH INSTITUTE 2019 7
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Contribution to realization of a safe and secure society

(3] Development of technology to prevent or mitigate damages from
sediment-related disasters caused hy sudden natural phenomena

Research Summary

AT
\! \
‘\\‘\
soarh A N
_ “

Sudden heavy rain

\ Deep-seated landslide

a\ \

\
L) A
Proposal of scale estimation methods for

bedrock failure and design method of
protective wall

Rapid snowmelt

B \

—T—1—
===

In recent years, the impact of climate change has caused more
adverse events than statistically expected, and the risk of
sediment-related disasters has increased. Moreover, sediment-
related disasters have required emergency response after
unexpected natural phenomena, such as volcanic eruptions,
large-scale earthquakes, sudden heavy rain, or rapid snowmelt.
Technological countermeasures are therefore required to
minimize damage, speed up the initial disaster response, and
make responses more effective.

This study lists the following three targets needed to speed
up and make more effective the initial response aimed at
preventing or mitigating the damage or impact from such a
sediment-related disaster:

(1) Development of technology for monitoring sediment-
related events and for inspecting and maintaining roadside
slope

(2) Development of technology to estimate the range of
sediment movement and technology to assure safety of
road traffic.

8  PUBLIC WORKS RESEARCH INSTITUTE 2019

Landslide

1l

! A Debris flow after ash fall  }#
Roadside slope failure k‘ B 2 2

—

Research period: FY 2016- 2021
Program leader: Director of Erosion and Sediment Control Research Group

Landslide dam

Development of monitoring technology on large
scale landslide and information-gathering
techniques on pyroclastic deposits

Earthquake JRS

Proposal of operation
method for unmanned
construction system

Proposal of management
method for roadside slope

(3) Development of the design technology and the robot
technology to prevent/reduce sediment-related disasters.

(1) We conduct research on technology that is able to identify,
at an early stage, locations at risk of a sediment-related
disaster, methods of inspecting roadside slope with regard to
sudden heavy rain and snowmelt, and relevant monitoring
and management technology. (2) Our research relates to
improvement in the accuracy of technology that estimates the
likely area of debris-flow damage, methods of evaluating the
safety of roadside slope during sudden heavy rain or snowmelt,
and evaluation of the risk of soil movement. (3) We conduct
research on unmanned construction technology for use at
dangerous disaster sites, including near volcanic eruptions, and
on technological measures for dealing with sediment-related
disasters.

We aim to develop countermeasures against sudden sediment-
related disasters by reflecting the results of this research in
technical standards.



Contribution to realization of a safe and secure society

(4) Development of seismic technology for strengthening
earthquake resilience of infrastructure facilities

Research Summar

Research background < Needs

@ There is a high probability of the imminent occurrence of large—scale earthquakes (massive earthquake in the Nankai
Trough, Tokyo Inland Earthquake)

Research period: FY 2016 - 2021
Program leader: Executive Director for Earthquake Engineering

@ Recent large—scale earthquakes caused various types of damage, severely affecting society (e.g., Great East Japan
Earthquake of 2011, Kumamoto Earthquake of 2016, Hokkaido Eastern Iburi Earthquake of 2018).

@1t is necessary to develop technologies that will contribute to protecting human lives, maintaining important infrastructure func—
tions, minimizing disaster damage, and facilitating quick recovery, based on lessons learned from past earthquake disasters.

(c \
Imminent earthquakes

. J .

A y =i iy
ék Damage caused by collapsed slopes
68 and ground deformations, affecting
Assumption of shaking in Tokyo g% atidtofalonolie
Inland Earthquake 4
(Central Disaster Management Council) 3T

Emergency responses to
large-scale damage of river

Enormous impacts on traffic due lbanpensapditioods

to collapse of embankments

Severe liquefaction damage and wide area
liquefaction severely impact on travel

J

Research contents

@ The following technologies will be developed for road and river structures (e.g.,

bridges, embankments, levees) and soft grounds.

@ Technology for minimizing damage of structures against earthquakes and

recovering the damage quickly

@ Seismic design technology consistently applicable for ground, underground,

and aboveground structures.

Aim is to help realize a
resilient society through
applying research findings

to society (proposals to
reflect them in standards
and projects)

@ Liquefaction evaluation method for soil layers considering the effect on structural responses

It is pointed out that there is a high probability of the imminent
occurrence of large-scale earthquakes, such as Nankai Trough
Earthquake and Tokyo Inland Earthquake, all over in Japan.
In the Great East Japan Earthquake of 2011, the wide areas
of Pacific Ocean coast from Hokkaido to Kanto suffered the
extensive damage by the strong shaking and huge tsunami.
Moreover, strong vibrations and large-scale ground deformation
had serious impacts on public infrastructure struck by the 2016
Kumamoto earthquake. And unprecedented large-scale slope
collapses, liquefaction etc. caused severe damage during the
2018 Hokkaido Eastern Iburi Earthquake.

For such earthquakes, pressing issues are to prevent and
minimize the earthquake damage, and to improve the
earthquake resilience (strong and resilient against earthquakes)
of infrastructure facilities including; road facilities which play a
key role for emergency/life-saving activities and transportation
of emergency goods; river facilities to prepare for the tsunami or
flood occurred in a complex way after earthquakes.

This research consists of the following three segments for the
purpose of development of the countermeasure technology to

prepare for large-scale earthquakes and complex disasters after
the earthquake that exceeds the past experience.

(1) Development of technology for minimizing damage of
structures against earthquakes and recovering the damage
quickly

(2) Development of seismic design technology consistently
applicable for ground, underground, and aboveground
structures.

(3) Development of liquefaction evaluation method for soil
layers considering the effect on structural responses

We develop and improve the evaluation method of seismic
performance and seismic measures for road bridges, road soil
structures, soft ground, and river structures.

With proposing practical application of developing technology
and the reflection to the technical standards and manuals,
we aim to contribute to the realization of earthquake resilient
society by minimizing damage of infrastructures and recovering
functions quickly at the time of disasters for future large-scale
earthquakes.
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Contribution to realization of a safe and secure society

ice disasters caused by extreme weather

Research Summar

entiﬁcation of the actual \
condition of snow and ice

disasters caused by extreme
weather and development of risk

assessment technology

Proposal of indicators offering
appropriate evaluation of the
severity of single-event
snowstorms or heavy snow.

Proposal of development of
hazard maps for snow storm and
heavy snow, risk evaluation
method of the avalanche caused
by large amount of snowfall in
short period of time.

AN §
|
1 "QJ Risk level of .

3
! }a-, severe snow

m &
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Frequency distribution
of the avalanche risk

Distribution map
of snow storm

(image) (image)
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Development of technology for
prediction of poor visibility
occurred on various winter roads

Development of technology for
forecasting visibility in blizzards
under different climatic
environments.

=
Blizzard prediction
(left: Goshogawara; right: Teshikaga)

PC version
[ laml o L Ria L Lt
Sl T —— ]
Smartphone - mam iAo ol

version -

\Snowstorm Visibility Information System/

Research period: FY2016 - 2021

Program leader: Director of Cold-Region Road Engineering Research Group

Development of technology to
improve performance of snow-

storm countermeasure facilities
and snow removal vehicles

Proposal of management approach
towards stable performance of snow
protection for the snowbreak woods.

Proposal of methods for
countermeasure selection at the
end of and at gaps in snow fences,
where visibility changes suddenly.

Proposal of technology to support
snow removal work by preventing
collisions and lane-departure at the
time of poor visibility.

Proposal of countermeasures for
the lower dead branches in the
snowbreak woods.

——————

e a . Examples of countermea-
~ Support operation of snow  sures for the end of the
removal vehicle (image) snow fences

L

Mitigation by snow and ice disaster posed by extreme weather

In recent years, a large number of vehicles stranded on the
roads, traffic closure for long hours and isolation of communities
have caused by unusual snow storm, snow falls, and avalanches

due to effect of climate change.

Therefore, in this research program, we are committed to realizes
the three goals below based on "technology development in
order to reduce the damage caused by snow and ice disasters

that extreme weather will bring".

(1) Identification of the actual condition of snow and ice

(2) Development of technology for prediction of poor visibility
occurred on various winter roads
(3) Development of technology to improve performance of

snowstorm countermeasure facilities and snow removal

vehicles

We will give research result of above goals back to society and
continue to support reduction of traffic interruption or damages

to communities caused by snow and ice disaster which have

disasters caused by extreme weather and development of

risk assessment technology

10 PUBLIC WORKS RESEARCH INSTITUTE 2019

occurred more frequent and complex.



Contribution to strategic maintenance and renewal of public infrastructure

(6] Development on the efficiency and reliability of the

maintenance cycle

Research Summary

Research period: FY2016-2021
Program leader: Director of Bridge and Structural Engineering Research Group

The proportion of bridges over 50 years of

service period

2008 .5%

2009 9.4%

2010 1.1%

2011 12.3%

2012 13.8%
2013 15.4%
2014 16.9%

2015 19.4%
2016 21.0%
2017 22.99
\__Data Source:FY 2017 Road Maintenance Report(MLIT)

(a N

Inspection/Investigation

(Diagnosis) Developing a method of deciding priority of

Failure testing of PC main girders of actual brides for the first time in Japan to develop a
\_load-bearing capacity assessment method )

members or places requiring measures

Developing maintenance methods adapted

to various management levels (national (
government, municipal level, etc.)

WS 0
Studying methods of easily identifying
pavement that requires maintenance
L(Use of IRl values)(pavement) )

Maintenance cycle

NN

Implementation t

Infrastructure life extension
\_ J

‘\ (o

(Measure (repair/Strengthening))
Establishing repair and strengthening
methods, developing new materials and
structures including their evaluation optimal
to the on-site conditions

- Repair
- Follow-up

- Service
regulations

Cone shaped failure of 4 anchors

e

diagnose anomalies
of diesel engine
powered pumps in
drainage pumping
stations (machinery
and equipment) 1

o =

-
View of measurement of temperature of exhaust gas Correlation of exhaust temperatures of cylinders

Loading test of multiple anchors is performed
to develop a suitable maintenance method for
connections of attached facilities (connections)

- =

method for retrofitting using fiber sheets (bridges)
\_ when an anomaly has occurred J\_ _J

Currently, aging of public infrastructure has been progressing

rapidly. The serious damage due to deterioration occurred in

Sasago tunnel and it caused the accidents. Aging of social capital

has become major social problem.

In order to respond to these challenges, we need to implement

maintenance cycle without fail and ensure to keep the health of

social capital.

In this research we work to solve the following technical

problems that we face at each phase of maintenance cycle

(inspection, investigation, diagnosis, measures (repair and

reinforcement)).

(1) Inspection/Investigation: technology to improve efficiency

and reliability of monitoring and investigation contributing
to improvement of the reliability at time of diagnosis

(2) Diagnosis: determining methods to identify area/parts
where countermeasures are needed and the degree of
urgency (priority)

(3) Measures: Establishing repair and strengthening methods,
developing new materials and structures including their
evaluation optimal to the on-site conditions

We also work on the development of maintenance technology
appropriate for the various management levels, such as
consideration for the service level of properties that the
municipality managements control.

Thus, we will continue to contribute to the health of the social
capital in order to achieve a spiral up in the technical aspects of
the maintenance cycle.
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Contribution to strategic maintenance and renewal of public infrastructure

(7 Research on renewal and new construction technology aiming at
longer-life and efficiency of maintenance for public infrastructure

Research Summary

Research period: FY2016-2021
Program leader: Director of Road Technology Research Group

Development and evaluation of structural design
methods and advanced materials for the
structures that exhibit high durability

Review on close examination method
of fatigue cracks in steel bridges

Development and evaluation of structural design methods

and advanced materials that achieve renewal of existing
infrastructures without interrupting the services

Large-scale
renewal

Study of large-scale renewal method
for tunnels

J

Development and evaluation of structural design methods
and advanced materials that suggests the optimum timing
and part of the structures for strengthening and repair with
simplified inspection methods

Example of outflow of reinforced-back-surface soil
(a simple maintenance method is required)

\ VAN

\

Development of effective utilization of precast concrete
products for both high productivity of construction work
and long term durability of concrete structures

Consideration of a reasonable selection method of pre-cast materials

J

Japan's stocks of public infrastructure were intensively improved
during the period of rapid economic growth and now the
increasing aging infrastructures are concerned. It is important to
renew or enlarge the service life for these existing infrastructures
without interrupting their service. Under the severe fiscal
situation, in order to ensure renewal or repair of infrastructure
and, it is essential to conduct strategic maintenance work with
consideration of priority and consequences of the infrastructures.
For structures which have high priority, we need to achieve
high durability to reduce their lifecycle costs. On the other hand,
management level is not really high but for a huge number of
simple structures, it will be advantageous to achieve structures
that can clearly show you timing of renewal and locations
needed for renewal using simple inspection methods.

In addition, decline of working-age population has affect the

12 PUBLIC WORKS RESEARCH INSTITUTE 2019

construction sector. Even if workers engaged in the construction
industry is declined, we need to realize an improvement of
productivity in order to efficiently renew public infrastructure.
For example, we will need engineering development to build
high quality structures efficiently using the precast concrete
products.

This research program aims to establish evaluation methods
necessary for development of material and construction in order
to commercialize the new technology that can adapt to society’s
needs. We will also propose such research results reflected in the
standards of various design guidelines.



Contribution to strategic maintenance and renewal of public infrastructure

(8) Research on the maintenance and reconstruction of the infrastructure
subject to frost damage and comhbined effect of deterioration

Research Summar

Research Period: FY2016-2021
Program leader: Director of Cold-Region Maintenance Engineering Research Group

Soundness of infrastructure is severely deteriorated
). under cold and snowy environment due to combined
. effect of deterioration mainly of frost damage

Bridge - (bridge slab pavemér{t/ |

(substructure/wheel guard, etc.) y Bridge slab)
Frost damage/salt damage Frost damage/salt damage/
fatigue

(1) Establish efficient methods for
inspection, diagnose and evaluation

-1
Measurement of
deflection due to falling
weight

Experimental study by
wheel running machine

Example of soundness evaluation of bridge slabs
suffering fatigue, frost damage and salt damage

—— - "
River structures .
(groundsill, etc) mgoastal structures
\_ Frost damage/wear Frost damége/wear caused by sea ice

Countermeasures for frost damage/ deterioration by
combined effect are undeveloped

(2) Establishment of reliable technology
for repair and reinforcement

Before l

Heave cut slop
(drain ditch on berm, etc.)

Frost heave
J

Freeze-thaw, snowmelt water

(3) Establishment of technologies for reconstruction
and new construction with higher durability

Drainage material

g After using new material

Example of repair of concrete sheet pile seawall that
has suffered the frost damage and wear

Field test construction situation

Example of countermeasures for the frost heave of
drain ditch on berm in cut slope

(4) Systematization of inspection, diagnosis, assessment, repair/reinforcement, reconstruction/new construction related to the infrastruc-

tures due to frost and combined effect of deterioration.

Compile as "Countermeasure manual of deterioration by combined effect with frost damage(draft)”

Propose application in standards and disseminate research
results through technical guidance

Prolonging the service life of infrastructures in the snowy and cold regions and ensure saety/security

For the aging of public infrastructure, we need to understand the
conditions of deterioration according to various effects such as
environmental conditions and make a plan of maintenance and
renewal based on the importance of facilities. We also need to
establish a series of systematic engineering. Particularly for the public
infrastructure in the snowy and cold regions, frost damages and
deterioration by combined effect such as low temperature, snow,
frost, frost heave, freeze-thaw, snowmelt water, salt occur due to harsh
environments. However, countermeasures for these deterioration
caused by combined effect has not fully developed yet.

For bridges, rivers and coast of concrete structures, paving, heave cut
slope, in this research we develop structure-specific technology and
common technology targeted at frost damage and its deterioration by
combined effect/damage mechanism with related to the following 4
items;

(1) Establishment of efficient inspection, diagnosis and evaluation
methods of frost damage/deterioration by combined effect
(2) Establishment of a reliable repair/reinforcement technology for
frost damage/deterioration by combined effect
(3) Establishment of technology of durable reconstruction and new
construction for frost damage/deterioration by combined effect
(4) Systematization of inspection, diagnosis, assessment, repair/
reinforcement, reconstruction/new construction related to
infrastructures due to frost damage/deterioration by combined
effect.
We support to help maximize and extend the life of infrastructures in
the snowy and cold environment by applying these technologies to
the infrastructure, which will contribute to maintenance, development
and utilization of the land structure to support the safety and security
and economic growth.
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Contribution to realization of sustainable and vibrant society

(9] Development of technology for public infrastructure
construction to achieve sustainable construction recycling

Research Summary
Changes in emissions of construction waste \

ten thousand tons
10,000

9,000 -
jon waste wood

8,000

7,000
6,000
5,000
4,000
3,000
2,000
1,000

o ' \
7 12 14 17 20 24
Year

Source: construction product survey results by Ministry of

\ Land, Infrastructure and Transport (2012) /

Research period: FY2016-2021
Program leader: Director of Materials and Resources Research Group

/ Example of utilization of recycled aggregate \

L-shaped retaining wall using
recycled aggregate (provided
by Prof. M. Kitatsuji, Miyagi
University)

Iariﬁcation of applicable conditions of recycle
asphalt admixture containing a large amount of
recycled aggregate

Development of inexpensive and efficient countermea-
sures for surplus soil including natural heavy metals

Adsorption layer
conceptual diagram

Task
-Water road formation within the
adsorption layer
-Breakthrough of partial adsorption
capacity due to the uneven

distribution of osmosis water

Cover soil

h Pavement (with 50cm thickness)
i
S i, Sl P SR
'y '\j____
Site prevention I Cutter shear cor
fence — Y
¥ | ) b
L
! Groundwater
= monitoring
Adsorption layer =T
\ Conceptual diagram of the adsorption layer construction method /

Establishment of a sustainable society has become an important
proposition that we are responsible on a global scale. Among
other things, our nation with poor natural resources needs to
effectively use the wastes and strive to build a recycle-oriented
society.

The construction sector generates construction by-products
due to update of the structures, such as concrete blocks, asphalt
blocks, and surplus soil. Efficient use of these construction by-
products without disposal reduces burden of the disposal sites
and also helps conservation of natural resources. So far, such
construction by-products have been utilized and we have
obtained certain results, however, the amount of construction
by-products will continue to increase in the future along with
the full-scale constructions of the 2020 Summer Olympics and
Paralympics in Tokyo and full-fledged maintenance and renewal
work for existing structures. Further expansion of utilization is
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expected in order to properly maintain the resource circulation
including the construction by-products. Specifically, we conduct
research on further expansion of utilization of concrete recycled
aggregate, clarification of applicable conditions in case of using
a lot of recycled aggregate, and expansion of utilization of
warm mix asphalt pavement technology for recycled asphalt
pavement.

On the other hand, due to the large-scale tunnel construction,
surplus soil occurrence from construction is expected. It is
necessary to enhance environmental safety assessment and
countermeasures for surplus soil. We conduct research on
development of regulations for surplus soil including natural
heavy metals, evaluation for sources in accordance with the
environmental characteristics of the element type, and practical
use of efficient countermeasure at low costs.



Contribution to realization of sustainable and vibrant society

(10] Research on effective use of resources/energy focusing on

Research Summary

Research period: FY2016-2021
Program leader: Director of Materials and Resources Research Group

/

Wastewater treatment plant

Municipal
wastewater

Development of technologies for biomass energy production

\

Receiving water body g|5¢ light

(DDevelopment of technology for
high efficient algae culture by using
treated wastewater water ,and for
collection, concentration, and
dehydration of those algae

e
‘ Treated wastewater
) Zan L

Sewage sludge S

N
R —

Solar light S (@Proposal of utilization of
cO2 b waterweed as biomass
lWaterweed energy at wastewater
treatment plant

Dehydration and crushing

Solar light

mixture of sewage sludge,

|
(3Coal alternative fuel of the
culture algae and aquatic plants

b

“Digestion tank

cO2 (®Development of algae culture technology
using a sludge treatment process wastewater

Mixing processing
increases fuel
production and
promotes fuel

aquatic plants

@Methane fermentation
of the mixture of sewage
sludge, culture algae and

Mixing processing increases
biogas generation.

reforming.

Conventional s=p-

Treated
wastewater

Methane

wastewater Sewage
—— gas

treatment
vt

Methane
Fermenter

Sludge L
Concentration f==ppf Digestion

2)Techno|ogy to improve efficiency for
sewage sludge and mixed anaerobic

|
|
|
|
|
|
: digestion of mowed grass

Future —
________________ :
1)Heat supply technology by woody biomass in |
sewage treatment plant |
|
| Sludge
Drying » fertilizer,
I fuel
|
f | |
Ere
Dehydration . =P Incineration
- |
. l ||
3)Technology to use felling trees and mowed I
grass as sludge dewatering aid I Landfll

I e P TP T J

There is a growing expectation for renewable energy towards
building of a recycle-oriented society. "Basic Energy Plan" that
was approved by the Cabinet in 2014, shows the promotion
policy of effective use of the sewage sludge as one of the
renewable energy. The Ministry of Land, Infrastructure, Transport
and Tourisum has set "New sewage works vision" and it shows
resource-intensive, energy supply base and self-reliance sewage
treatment plants as a medium-term goal. It includes facilitation
of new technological development such as mixing process of
sewage sludge and other biomass and extraction methods
of useful algae using nutrients in the sewage. On the other
hand, for example, biomass such as mowed grass and logging
produced in rivers are required to be used without simply
disposing.

In particular the sewage treatment facilities are expected
to accept biomass and use as energy required for sewage
treatment.

In this program, in light of these circumstances, we develop
production methods for biomass energy and aim to achieve
highly efficient alga culture using the treated wastewater and
embark on the studies in advanced technologies for collection,
concentration and dehydration for algae culture. We also
examine the applicability of mixture of algae culture/water plants
and sewage sludge to the coal alternative solid fuel. Technology
for utilization of wood chips and pellets as dehydration agent for
sewage sludge is also a part of our research.
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Contribution to realization of sustainable and vibrant society

(11) Development of river channel management technology that
satisfies hoth flood control and environmental sustainability

Research Summary

Research period: FY2016-2021

Program leader: Director of Water Environment Research Group

(

Large rivers (sections administered by the Ministry of Land, Infra

Achievement Goals (1)

Development of techniques for extracting the district of high diversity
from surface data for the river topography, vegetation and flood

\
cture and Transport)

Achievement Goals (2)

Terrestrial area

Develop methods for prediction and
evaluation for various aspect of
discharge capacity and biodiversity
using the concept of community
cluster located in the middle of the

Water area

PHABSIM by spawning
environmental
evaluation model
[before mid-term]

Utilization of prior data
- Census for waterside

- River channel physical
environment data

[ Impleme tatlon of
the feld su

Develop response prediction
technology of habitat/
spawning environment of fish
using the river bed

Study for methods of
evaluating the
riverbed terrain within

frequency

landscape and community

topography/sediment home range of fish

Achievement Goals (3)

Currently: The decision of shape about excavating river channel is
continuing on each field by trial and error.

I\

e.g.) A:lowering of riverbed B :formation of slope
C: shape of ship bottom

A

C
Ensure the discharge

Predic“.on capacity Conservation of
evaluation spawning floor
Conservation of plants
Maintenance of river channel
Feedback

Not only ensure the discharge capacity but also develop river channel excavation technology to contribute to conservation and restoration of
the diversity of plants, good fish habitat/spawning environment in the land. Also develop technology for subsequent maintenance methods.

Y

Small and medium-sized streams (sections administered by municipality)

Achievement Goals (2)

Achievement Goals (3)

Quantitative assessment for river channel is
carried out from both aspects of flood
control and environment

Qualitative assessment for landscape
formation and conservation area including

River channel

the hinterland

planning and design

Devel t plan (goal)
[ eveopme;pan goa ] <

process (draft)

Acquisition of the current
river channel

Longitudinal profile of water'
surface check
Judgement of necessity for
bank protection

Modification of terrain for the
current river channel (modification
of the planned river channel)

+
Habitat of living organisms

Improvement of
design processes
and tools

administrators and
river engineers

determined based on the

Extraction of

[ Calculation of flow

physical environment |

Organizing prior knowledge

problems

Using the existing flow regime
calculation tool iRIC

_..._.ﬂf

Goal is implementation in the field
working on improvement

\

o,

Water system such as rivers and lakes is an important foundation
of biodiversity and its loss has continued. In the future we need to
set the management objectives of the specific river environment.
The urgent tasks are recovery of biodiversity from the losses and
maintenance of good conditions. On the other hand, a huge
increase of risks resulting from water disasters are also expected.
So, it is necessary to promote the river management by taking
disaster prevention/mitigation and the natural environment as an
integral part while clarifying management objectives.
This research consists of the following three segments for the
purpose of development of planning, design, maintenance
technology for river channels based on a set of conservation/
formation area of the river environment.

(1) Development of space management technology with a
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focus on the river landscape, biological growth and habitat.
(2) Development of response/prediction techniques for
vegetation and fish towards for human alteration such as a
river channel excavation
(3) Development of river channel excavation technology
that satisfies flood control and environment as well as
maintenance technology
Through these, we aim to satisfy both flood control and
environment and propose river channel planning/design for
easy maintenance and maintenance/management techniques
to maintain the river environment in good condition. Research
results will be reflected in basic guidelines and technical standards
to disseminated to the sites.



Contribution to realization of sustainable and vibrant society

(12 Development of sustainable sediment management technology in

sediment transport system

Research Summar

Research period: FY2016-2021
Program leader: Director of Hydraulic Engineering Research Group

(

Sedimentation situation of
Izarigawa dam

Local scour around bridge piers

\.

Example of cases required resolutions through comprehensive sediment management

\

Loss of coastal sand

J

(2) Dam - downstream river
(Prediction/evaluation for impacts of changes in sediment
dynamics on aquatic and terrestrial environments)

-
-

Environmental impact predictionrafidevaluation
and clarification ofs
-~

\.

(a \
For a sustainable sediment management

(Operation of sediment management technology for 7 -
sediment such as sediment bypass and soil setting) . / Sedjment inflow from the\water
/Se&ment W area
~ ~ bypass >
pre d

ting| sediment removal suction pipe)

=

sediment transport system (upstream river-dam - downstream rivers /coastal area)

(1) Upstream river - dam - downstream rivers/coastal

- = wonitoring technology of sediment dynamics)
T .

— — -
§  the birrowing type sediment removal suction pipe
(3) New sgdimt_fnt’ management technology (the burrowing type

(Sediment management technology using water level difference)

J

Consistent comprehensive sediment management from the
mountains to the coast is required to solve the safety and
operation issues caused by the flow of sediment, and preserve the
natural environment and landscape formed by sediment.
The development of technology that contribute to the realization
of the development and effective sediment management of
technology to contribute to the collection and analysis of data
related to sediment transport can be found in the still developing
stage. For promotion of comprehensive sediment management,
we are still in the process of developments of technology for data
collection/analysis about sediment movement and technology
for realization of efficient sediment management.

(1) Development of technology for monitoring sediment

dynamics

(2) Development of technology for prediction and evaluation
for impacts of changes in sediment dynamics on aquatic
and terrestrial environments and development of the
sediment management technology with these prediction
and evaluation

(3) Development of technology for sediment management
technology using water level difference

With the development of technology, we aim to contribute
sediment dynamics monitor, survey and prediction of sediment
production source, prediction and evaluation for impacts of
changes in sediment dynamics on river environment, sustainable
sediment management by sediment supply.
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Contribution to realization of sustainable and vibrant society

(13) Development of water quality management and control techniques
for regional water use and aguatic ecosystem conservation

Research Summary

Research period: FY2016-2021
Program leader: Director of Water Environment Research Group

Locating sources of pollutant emissions
in the water environment

(1) Develop a quick and accurate assessment strategies for basin water environments

Develop assessment and monitoring techniques for water usage, the living environment and aquatic ecosystems

Next-generation high-speed sequencer

( )

With developed
techniques, monitoring
and evaluation methods,
we aim to preserve water
usage in basins, living
environments and
aquatic ecosystems

i
LR
5

s

Algal bloom occurrence

| Investigate current impact mitigation strategies for water environments |
1 - Inflow from urban areas and agricultural lan |
i — Countermeasures against non-point source pollution i Jankt
1 - Inflow from wastewater treatment plants H planktons
[ Controlled by improving the treatment performances !

.

Develop a simple algae surveillance using DNA sequencing
- In present conditions, specialized skills are required to identify musty odor-producing

- Implement surveillance using new DNA sequencing technology

(2) Develop adequate water treatment techniques

to mitigation water quality risks

Efficient chemical contaminant removal and pathogenic microbe
disinfection

- Develop technology to remove micro pollutants (e.?. pharmaceuticals,
surfactant) in treated wastewater through microbial carrier processes. In
particular use of low cost and energy conservation technologies to
optimize the process conditions

- Aim to improve the inactivation and removal of pathogenic microorgan-
isms in chlorine treated water through applications such as complex
disinfection technology

\Y7

(3) Develop more efficient and effective water quality
control strategies

Investigate measures focusing on the changes in bottom layer environments
and inflow load

Salinity boundary control by
the fall weir

Ecosystem conservation by freshwater
retention

____________ \""A (ce-cover

Boundary of salinity; _' =

—— | dissolved-oxyge
—— 4 Mixing 1
£ Y suppression o
2o Y
S Oxygen dissolution equipment
anaerobic improvement by oxygen
dissolution equipment

u Effective and efficient operation by numerical prediction J

Fall weir

Nutrients elution controlled by anaerobic
condition

- Develpﬁ a Erediction method and measures to improve anaerobic conditions such as freezing
brackish lakes and dam reservoirs

- Propose measures to adapt to the impact of climate change on water environment quality

Although various improvement measures for water quality
have been implemented, serious issues are still found in water
environments, such as infectious diseases that influence social
activities, ecological effect of chemical substances derived from
products for daily use, and occurrence of algal bloom and musty
odor in reservoirs. Therefore, new strategies for evaluation,
monitoring and management are required to respond to these
issues. In addition, it is important to apply these techniques to
the basins in an integrated manner to improve environmental
quality.
In this R&D program, in order to respond to these challenges we
will promote researches towards achieving the following 3 goals:
(1) Development of assessment and monitoring methods
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to understand the water environments of basins with
accuracy and speed.

(2) Development of adequate water treatment technology for
the mitigation of water quality risks.

(3) Development of water quality management focused on
the bottom layer environment and the inflow change in
stagnant water areas.

We aim to reflect these developments to the planning of the
administrative measures and technical standards by the national
government towards the improvement of water environmental
quality, conservation of regional water use in basins, living
environment and the aquatic ecosystem.



Contribution to realization of sustainable and vibrant society

(14) Research on ensuring the safety and reliable road transport

Research Summar

Research period: FY2016-2021
Program leader: Director of Cold-Region Road Engineering Research Group

evelopment and establishmen
for the reasonable level of the
winter road service based on the
cost-benefit performance

evaluation

»Establishment of the quantitatively
assessment method for cost-benefit
performance of the winter road

Development of labor-saving \

operation technique using ICT
and efficient maintenance
technology for winter mainte-

nance equipment

Development of supporting
technology for spraying
anti-freezing agent using ICT

management systematizinﬁ accident factor

) ) ) analysis methods, accident risk
Development of supporting Establishment of effective and assessment methods, and accident
technology of work plan for snow efficient maintenance methods

Development of effective and
efficient countermeasures for

winter traffic accidents using risk
management

» Using the traffic big data, establish-
ment of risk management method
for winter traffic accident analysis,

responding menu.

Evaluation tool for cost-benefit

Analysis of probable failure of snow

disposal based on quantitative assessment of
deterioration of snow removal
machines
Evaluation tool development of benefit performance
for winter road management
Quantification
o Q'l::x::‘aa:ﬂzzim }”I ] -
(costs) User satisfaction
i = PoEMESHE
Simulation .
T
Implementation in winter road L 1 L 1 Improvement Risk response
management Syslem
| toias | | sawm | | nEaEen
=0 45 P={.12 P=il 44
- - Effect evaluation
PIE i Hia LR Wil Risk Management
i fi] i) i L ) ) ) . )
- - * Evaluate winter traffic accident risk and quantify the risk
P=0d4 Ps=D1 P=i.i Pe, 2 P=0.] response measures from the countermeasure method (loss and

the calculation of the cost-benefit) and maximize the effect of
the measures

Risk management approach of

performance for the winter road

management

\_

removal machines using FTA

winter traffic accident

\_

J J

Japan is facing the nationwide problems such as population
decline, aging population, large-scale disasters, and financial
shortage. In the snowy and cold regions, it has been more
difficult for the government to continue to provide the same
winter road services due to the financial deterioration. Therefore,
the Ministry of Land, Infrastructure and Transport, has launched
a compact + network of the national land structure (National
Spatial Planning approved by the Cabinet, August 2015).

We must have the inter-regional cooperation and sharing
functions by strengthening of the transportation network in
order to realize this national land structure in the cold and snowy
region. We also need to ensure the safe and reliable winter road
traffic service.

In this research program, we have 3 achievement goals and

Improvement of safety and reliability for winter road traffic service

set the "development of management technology techniques
contributing to the safety and reliability of the winter road traffic
services" as a program goal.

(1) Development and establishment for the reasonable level
of the winter road management based on the cost-benefit
performance evaluation

(2) Development of labor-saving operation using ICT
and efficient maintenance technology for winter road
management

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

By giving these research result back to society we will support
safe and reliable winter load traffic services in the snowy and
cold regions.

PUBLIC WORKS RESEARCH INSTITUTE 2019 19

weibold asy



weibold a9y

Contribution to realization of sustainable and vibrant society

(15) Study on improving landscapes and the efficient use of
infrastructure for attractive local development

Research Summary

Research period: FY 2016 - FY 2021
Program leader: Director of Special Research.

Public infrastructure, such as "Michi-no-Eki", can contribute greatly to regional regeneration

Planning and design technology that improves attractiveness and functions of "Michi-no-Eki" is important

\

[A standard "Michi-no-Eki" ]

{ An attractive "Michi-no-Eki" ]

User impression experiment evaluation distribution

I

Elements are
changed

An asphalt-only
car park

A\Visitor experience experiment using CG images of
"Michi-no-Eki" whose elements have been changed
\_ using the relevant design process

; ¥ | Trees
. A | Benches and
planters

An intermediate zone
between the building
and the car park

Visual point 9 =

Evaluation improved
by changing
elements of the

"Michi-no-Eki"
design
H
'-
(" "Michi-no-Eki"

[ %] LRY L5 <0 15 3

e

-
e

b

—High evaluation

T

w
&

B

w

Overall evaluation (favorable)

Low evaluation<—

=
w

restful space
with parasols,
1 benches, etc.

g Low e-vlal\uatiorlvi
—High evaluation
Evaluation of rest function (relaxation and comfort)

A Design elements, such as an intermediate zone
between the building and the car park and
how benches and trees are placed, have a
significantimpact on users’ impressions )

A Utility cables and poles obstruct the view of the scenic
Mount Yotei, in the Niseko area visited by many foreigners.

The development of suitable landscapes for globally competitive tourist areas

The necessity of creating attractive public spaces to make globally competitive tourist sites.

\

A Removing the utility cables and poles has the
scenery much better in natural or rural areas

Scenic landscape is an essential element in rich living
environment and also plays a significant role in making regions
more attractive and in promoting tourism and interaction
among them. Regeneration to a characteristic region requires
the creation, protection, maintenance, and utilization of good
public spaces. The following are three goals of this project.

(1) The development of a landscape evaluation technique for

infrastructure in public works
(2) The development of planning, design and management
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techniques to promote the landscape improvement
of outdoor public spaces which enhance regional
attractiveness
(3) The development of technical support for the application
and use of utility infrastructure in light of regional
revitalization
We will contribute to enhancement of Japan's image
and conduct a community support to create a rich living
environment by maximizing the result of our studies.



Contribution to realization of sustainable and vibrant society

(16) Research on maintenance and management of agricultural infrastructure
inthe snowy cold regions contributing to improving food supply

Research Summary

Research period: FY 2016-2021
Program leader: Director of Cold-Region Agricultural Development Research Group
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(1) Development of technology for maintena
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Example of large-sized paddy field after
improvement: the size of 1 paddy field is
about 8 times that of the traditional
field.
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Surface irrigation

Mechanism of groundwater level control system
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nce and management of large-sized paddy fields

Water is brought
up to topsoil from
underdrain.

Sluice that can
control the
groundwater
level

Construction of large-sized paddy field:
Decision on selection of machinery and
construction timeframe based on the soil
diagnosis is required.

Surface drainage

(2) Development of maintenance and renewal

technology for irrigation facilities

Example of waterway repair

Example of deterioration of irrigation facilities:
pier of the headworks with wear and frost
damage, and gate with wear and corrosion
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(3) Development of irrigation and drainage technol-
ogy balanced with surrounding environment

Scattering dairy cattle manure
slurry on pasture

Storage facilities of adjusted dairy
cattle manure slurry

Large-scale dairyland: appropriate circulation of organic
resources and preservation of water environment are required.
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The target of the self-sufficient rate was set a 45% with the calorie-base in
the "Food, Agriculture and rural basic plan (March 2015)" of Japan while
the relationship between food supply and demand has become tight.
The importance of the agriculture in Hokkaido, with the large food
supply capacity, is increasing to achieving this. The urgent need of the
development of food production infrastructure using the new technology
is required. For this reason, we develop technology for the following
topic related to implementation and maintenance of the agricultural
infrastructure.
(1) Development of technology for maintenance and management
techniques for large-sized paddy field
Accommodating with decline of workforce/aging population
and expansion of the farming scale, we propose the following
technologies; improvement of large-sized paddy field in accordance
with the soil properties, advanced utilization technology of
groundwater level control system in large-sized paddy field,
irrigation and drainage technology harmonized with the
surrounding hydrological environment in the maintenance section

of large-sized paddy field.

Development of maintenance and renewal technology of irrigation
facilities

Deterioration of irrigation facilities have been progressing and
now appropriate maintenance for these facilities are required. We
develop methods of diagnosis and evaluation for deterioration
by combined effect of freezing damages and wear occurred in
the irrigation facilities in the snowy and cold regions. We also
develop methods of repair and reinforcement appropriate for these
problems, and planning technology for disaster response to risks
needed for large-scale disasters.

Development of technology for irrigation considering harmony
with the environment

With requirement of agriculture in harmony with the environment,
we propose the energy-saving type of treatment technique for
dairy cattle manure slurry in slurry irrigation facilities, and evaluation
technology and measures of water quality environment in dairy
farming area.
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Contribution to realization of sustainable and vibrant society

(17) Study on the development and conservation of fishery infrastructure
of cold waters that contribute to strengthening food supply capacity

Research Summary

Research period: FY2016- 2021

Program leader: Director of Cold-Region Hydraulic and Aquatic Environment Engineering Research Group

The creation of favorable habitat space by promoting fishery environmental improvement (long-term plan for
maintenance of fishing port and fishing ground)

Maintenance
of the growth
field !

With increase of the world population, dietary changes and the
frequent occurrence of abnormal weather, there is a possibility
that the relationship of food supply and demand in the world
is tightening. In the future, the role of the fishery industry in
Hokkaido, which has the country's largest food supply capacity,
increases even more than ever before. It is essential to improve
resource productivity of Hokkaido in surrounding waters and
strengthen fishery products.

For this reason, in rivers, coastal areas and surrounding ocean of
Hokkaido, we will improve the protection/nurturing function of
coastal structures and develop the technology to support the
sustainable use of fishery resources. We also promote cultivating
fisheries by aquaculture that takes advantage of the quiet fishing
port harbor waters, and maintain and improve productivity of
the fisheries by large-scale fisheries development. This makes
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Maintenance
of fisheries
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Reference from the Fisheries Agency website

it possible to raise the productivity of the entire ecosystem and
promote the fishing area by support of cultivating fisheries.

We work in the following research topics to achieve these
objectives.

(1) Develop and maintain assessment technology for the
protection/nurturing function of fishery living organisms in
coastal facilities.

(2) Create comprehensive assessment methods concerning
the development effectiveness of large-scale fisheries

(3) Develop effective use and maintenance technology of the
fishing harbor to strengthen support of the firming fishery

(4) Create impact assessment and improvement methods
concerning the river structures and costal structures by
understanding of swimming behavior of high-valued fish.
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