Core Human Resource Development for Road Asset Management Program

Better Roads for Better World
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Features of the platform

® Uniformly and comprehensively covers various efforts within Japan related to road
asset management and is able to flexibly handle the issues of developing countries.

® Consolidates previous technical support projects and simplifies the approaches to each

level and the building of recommendation models.

® Trains personnel to lead in the same fields in developing countries and creates
opportunities for mutual technology expansion and building a network of connections.

® Through cooperation with the Japan Society of Civil Engineers, the Society’s
world-class technologies and knowledge regarding lengthening infrastructure lifespans
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memorandum

Universities

Enterprises

and asset management can be utilized in the support of developing countries.

Connecting the world with cutting-edge technology

In Zambia, there was a need for more sustained training of

- Zambia

bridge engineers. In response to this, the “Maintenance

Expert Training Course”, a training program for bridge

engineers run by Gifu University in Japan, was
introduced and a sustainable engineer training

system is now being established with the University

of Zambia playing a central role.

Capital:

Lusaka

In Laos, institutions that manage road infrastructure are
currently suffering shortages of labor and technology.
Through a technical cooperation project, experts from

industry, academia and the government will be delegated

Capital:
Vientiane

and leading technologies from Japan will be utilized
to work on solving onsite technical problems and
sustainably training personnel. They will further aim
to promote innovation from Japanese companies and
universities and advance overseas business expansion.



The Long-term Training Program

What is the Core Human Resource Development for Road Asset
Management Program?

The Core Human Resource Development for Road Asset
Management Program aims to strategically train personnel
tasked with the role of establishing road asset management
in developing countries. It is a long-term training program
run as a part of the RAMP project.

Each participants are expected to master knowledge and
technologies involved with road asset management at graduate
schools in Japan. The program also aims to promote
understanding of Japanese technologies and personal
networking with Japanese policy makers and researchers,
through the introduction of Japanese initiatives and human
resource development methods. By doing this, the project
trains personnel to be the core in their fields in the future and
contributes to policy making and implementation for
establishing road asset management in their own country.

Target participants

© Current administrators or technical officers who govern
roads (maintain road-related laws, formulate road policies,
allocate road budgets, manage road projects, etc.) or manage
road operations in the government of a developing country

® Current educators or educator candidates at a university in
a field related to road asset management (soil mechanics,
concrete technology, steel structural engineering, etc.) in
a developing country

Program content

®Enroliment in Master’s degree course /
Doctorate degree course

@ Visit to Japanese local governments, highway companies,
research institutes and private companies.

® Participation in JICA's various training programs in the
fields of roads and bridges

®Internship at Japanese private companies
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The Long-term Training Program

Program Outline

{Preparation)

Accepted number of participants

per year and per country

W JICA MUniversities in Japan

Enroliment Year
£l Bl Accepting applications
; 2018 2019 2020 2021 2022 2023
Country
Master| PhD [Master| PhD [Master| PhD |Master| PhD |Master| PhD |Master| PhD
Screenin
6 months g : : Laos 112 111 1
Document inspection, Consultations
Cambodia 1 1 1
Indonesia 2 1 1
4 months Application to University Filfsaiies 2 1 2 2 2
Document inspection, Interviews, Written exam
q Myanmar 2
{Arrival in Japan in Spring) Mongolia 1 1 1
’ Bhutan 4 2 1
Master’s / Doctoral Course
Nepal 2 1 1 2
International student seminar Bangladesh 1
Field visit, Networking among other ;
international students Pakistan 2
21035 Kyrgyzstan 1 1
years JICA’s Group and Region Focus Program yroy
Partial participation in short term training Kenya 2 1 1 1
in the road sector
Ethiopia 1 1 2 |1 1
Internship Zambia 1 1 3
Building relationships with private companies Ghana 4 1 1
{Return to country) Madagascar L
: Egypt 1 1
- Maintaining a network among other i
international students through SNS Chile 1 1
After - Contribution to the estaplishment of Total 2121421110/ 515|412 4]12]11
returning road asset management in own country

*As of December 2023
*Number of applicants who passed the entrance examination. Excludes those who withdrew,
and mid-returnees who did not complete their studies even after returning.

.- Dispatch of instructors/
supervisors to your country

Director of Team 1, Transportation Group,
Infrastructure Management Department, JICA

Expectations for participants
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This program offers the chance to research road asset management
at a Japanese university. Additionally, it is not only a research
opportunity but also a chance to learn about the work involved in
establishing road asset management in Japan and the technologies
developed by private companies and research institutions as well as
an opportunity to participate in an internship program at a private
company or research institution. When the participants return to
their home country, it is hoped that they will substantially use the
knowledge and techniques they acquired through this program and
their built-up human network of Japanese academic intellectuals
and private companies to play a central role in establishing road
asset management and, in reference to Japan’s initiatives, promote
industry-government-academia partnerships in their countries.

In order to establish road asset management in line with the actual
situations of each country, the cooperation of industry, academia
and government is necessary. By having all three parties collaborate

- the government managing maintenance,

private companies offering technology, and

universities researching and developing - a

sustainable road asset management system

can be built. Participants are expected to Mr.Yasuhiro Suhara
play not only the role of connecting Japan with a developing country,
but also that of a key person in connecting government, private
companies and universities in the area of road asset management.
During the international student program, the participants will also
have some opportunities to meet and exchange with road asset
management long-term trainees from other countries. Along with
acquiring knowledge on the circumstances and issues involved in
these other countries, please also take the effort to continue making
contact with each other after returning to your respective countries
and encourage each other to solve the issues in your countries.



International Student Seminar

This program holds seminars for international students during
the university’s long vacation periods, which include lectures on
cutting-edge technologies in the field of road maintenance
management, introduction of road asset management initiatives,
visits to expressways, universities, private facilities, etc., and
research reports by participants.

The seminar aims to create opportunities to learn practical content
in the field of road maintenance management and to share Japan's
knowledge, and to deepen understanding of technologies and
initiatives related to road maintenance management in Japan.
The seminar also contributes to understanding the activities of
participants from other countries participating in the program and

providing opportunities for networking among participants.

Group photo

Observation of actual bridge slabs,
pavement structures, etc.

Internships

Participants who wish to participate
in an internship have the opportunity
to do so. This internship has the

following three objectives.

@ Deepen understanding of Japan’s latest
outstanding technologies and initiatives related
to roads through work experience

@ Contribute to the participant’s own research
paper and, after returning back to their country,
their policy making and implementation

© Expand the participant’s network within Japan

Inspection of viaduct construction site

Bridge inspection Presentation by participant

So far, we have conducted internships at the following
two companies.

® September 2021
Katahira & Engineers International
Lectures and site visits related to road administration,
highway construction management, and maintenance
management (12 days)
Participant: Ms. Aigerim ABDYRASHYM KYZY
(Kyrgyzstan / University of the Ryukyus)

®February to March 2023
Dainichi Consultant Inc.
Briefing and site visit related to inspection and repair
design of bridges (3 days)
Participant: Mr. Barasa Anthony KUSIMBA
(Kenya / Gifu University)
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Participant Success Stories

Awards received at (

international conferences

Mr. Tempa Thinley

Bhutan/Kanazawa Institute of Technology,
Graduate School of Engineering, Master’s course

Mr. Thinley received the Best Speaker Award at the international conference
20th International Symposium on Geo-disaster Reduction held in Kanazawa,
Japan, in August 2022. Mr. Thinley is working in Bhutan as a road management
department manager and came to Japan in the spring of 2022 to study road
slope disaster mitigation techniques at Kanazawa Institute of Technology. At
the symposium, he reported on a case study of a slope disaster in Bhutan,
an example of verification of the mechanism, and gave a presentation on the
direction of research he is pursuing in graduate school.

[Presentation title]
Tempa THINLEY, Toshiyuki TAKAHARA: Geotechnical investigation and
suitable countermeasures for mitigation of slope failure at Reotala in Bhutan

Mr. Lijalem Yalew Melese

Ethiopia/Kitami Institute of Technology,
Graduate School of Engineering, PhD course

Mr. Melese from Ethiopia presented his research at the international
conference Asia Australasia Road Conference 2023 (AARC 2023) held in
Indonesia in August 2023, and was selected for the Best Technical Paper
Award. In his presentation, he proposed a maintenance prioritization method
based on people’s sentiment on traffic safety due to the size and frequency
of pavement potholes by performing experiments using a driving simulator
at the Kitami Institute of Technology.

[Presentation title]
Lijalem YALEW, Gatot VIRGIANTO, Marei INAGI and Kazuya TOMIYAMA: Relationship Between
the Degree of Pothole and International Roughness Index for Pavement Maintenance Prioritization

Activities after y
LWL EI TS Mr. Thavone Khounsida

Laos/Nagasaki University,
Graduate School of Engineering, PhD course

Mr. Thavone Khounsida came to Japan from Laos in the spring of 2018 to
conduct research on Deterioration Mechanisms and Maintenance
Management Methods of Temporary Bridges at the Graduate School of
Engineering, Nagasaki University, where he received his Ph.D. in March 2021.
Nagasaki University is developing human resources for road infrastructure
maintenance and management, and as part of this effort, the university is
sending experts to Laos to support the planned maintenance management
of 860 bridges on national roads, while working to ensure that the
participants’ research findings are used in practical infrastructure
maintenance management, both in practice and in academic research,
contributing to the longevity of infrastructure in Laos.

Mr. Khounsida completed his doctoral studies at Nagasaki University and is
now back with the Laos Ministry of Public Works and Transport, where he is
providing technical guidance and training for future leaders in bridge
maintenance management. Mr. Khounsida is also a core member of the
Project for Capacity Development on Bridge Maintenance and Management,
a technical cooperation project implemented through collaboration among
industry, government, and academia, including Nagasaki University and the
International Development Center of Japan.
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Alumni Introductions

After graduation | will continue research
in my own country and contribute to
low-cost infrastructure reinforcement.

Using the knowledge gained in Japan,
| will contribute to reducing life
cycle costs.

Reason for Applying

| have been working for the Roads and Highways
Department (RHD) since 2011. My responsibilities
included Bridge infrastructure design and maintenance.
My purpose in applying this program is to contribute to
the strengthening of existing infrastructures to maintain
serviceability performance and enhanced load-carrying
capacity.

Research

The main objectives of my research are :

- To evaluate the performance of the flexural
strengthening of RC beam specimen with an
alternative, cost-effective thermoplastic CFRP material.

- Investigation of combined Near-surface mounted (NSM)
and Externally bonded reinforcement technique (Hybrid
Bonding method) applied to the strengthened specimen
with a comparatively shorter span to depth ratio.

Prospect

After graduation, | will continue to research in my country
and contribute to the strengthening of the existing bridge
infrastructures with a low cost solution.

Daily life

| have been to many Bridge sites and enjoyed staying in
Tokyo, Fukui, Nagoya, Gifu, and Nagasaki. At weekend, |
like to visit the sea, mountains, castles, park with my
family members.

Reason for Applying

The Government Action Plan /2012/ aiming to connect all
provinces with the capital city by paved road is approaching
completion. The next challenge is how to keep the network in
good condition. As road sector management in Mongolia is in
the process of switching its focus from new construction to
maintenance of the existing structure, | felt the importance
of road asset management.

Research

“Corrosion Classification of Weathering Steel by Deep Learning
method” Road Asset Management is a systematic and
permanent process. Regular bridge inspection helps to make
better decisions based on informed understanding of the
current actual condition of the bridge. Briefly, regular
inspection is the first step to the Strategic Asset management
system and helps the road administrator to discharge their
responsibilities effectively by data-driven systematic
maintenance management.

Prospect
| will use my new knowledge to extend operational life and
reduce the life cycle cost of roads and bridges in Mongolia.

Daily life

| like to go short trips in Japan to sightseeing and participating
in short-term trainings. | traveled to Kyoto, Kobe, Nagoya,
Yokohama, and Tokyo. Also, my supervisor allowed me to
travel to Ryukyu University in Okinawa. It was an amazing
experience.

or



Alumni Introductions

08

| want to make use of the knowledge
gained in Japan to improve road
management systems.

| will continue to reinforce scientific
knowledge to contribute toward building
a disaster resilience society.

Reason for Applying

My desire to apply this program is to contribute to roads
and bridges maintenance and management systems in
Laos.

Research

My research objective is to analyze the risks of managing
roads in Laos to look for the best ways to improve them
in tight budgets for maximum benefit and maximum
efficiency.

Prospect

After | graduate from Nagasaki University, | will use the
knowledge | have studied in Japan to improve the roads
management systems in Laos.

Daily life

| went to many famous places with my friends and enjoy
staying in Nagasaki.

During March to May in 2020, | could not go to my
university because of COVID-19, so during that time it
was quite difficult to research.

Reason for Applying

In Chile, many bridges have exceeded their lifespan, and the
development of measure to reduce the vulnerability of
infrastructure is necessary.

| was working with the Ministry of Public Works, establishing
guidelines based on system identification for damages
detection. Then, this opportunity appeared.

Research

| do research in the field of earthquake engineering,
seismological engineering and geophysics applied to civil
engineering. Particularly, (1) system identification for damages
detection to enable key parameters for infrastructure
management, and (2) earthquake ground motion generation
and source modeling to enhance reliable earthquake hazard
information for crisis management before, during and after a
destructive event occurs.

Prospect

| hope to contribute to the development of future engineers by
disseminating the knowledge acquired during this program. |
sincerely expect to enhance new research approaches,
focusing on disaster resilience and reduction associated with
not only bridges but also country issues to be faced with.

Daily life

| learned Japanese since | started the program. After |
achieved an intermediate level | could certainly improve my life
style. | also took a Japanese cooking class where | learned a
few Japanese recipes and | taught traditional Chilean food.
Moreover, | really enjoyed hiking and cycling around Japan.



| will pass on to my home country
knowledge and technology related to
managing the assets of roads and bridges.

| will utilize my research conducted in
Japan to improve infrastructure in my
home country.

Reason for Applying

I've been a teaching assistant at the Egyptian National
Institute of Transport (ENIT) since 2014. My responsibilities
included teaching many Courses in the Highway and Traffic
Department, in addition to participating in research
projects. I'm very fortunate to participate in this program,
which I've learned a lot about maintaining and investigation
techniques for roads and bridges.

Research

The main objective of my research is to develop pavement
deterioration models based on roughness for Laos National
Roads network, the developed models help for; Eliminating
expenses for obtaining and analyzing field Data.

Helping decision maker for planning, setting priorities for
maintenance and rehabilitation of deterioration roads.

Prospect

After graduation, I'll come back to Egypt and establishing
a new diploma/short term training courses in ENIT about
Road and bridge asset Management, as well as developing
new prediction models for pavement deterioration and
transferring new technologies for data collection and
inspection to GARBLT (General Authority for Road Bridge
and Land Transport).

Daily life

I've visited many prefectures in japan like Tokyo, Osaka,
Nagoya, and Fukuoka. Also | used to participate in many
outdoor activities like swimming, fishing, jogging. I'm so
happy to lose weight 12Kg.

Reason for Applying
Through this program, | want to learn infrastructure
maintenance of Japan which can help the Philippines.

Research

My research focuses on steel bridges. | am studying the
effect of corrosion on friction joints as well as the
distribution of pressure due to wind load. Additionally, |
am trying to transcribe the*Anti-corrosion Manual of
Steel Bridges in Okinawa ”.

Prospect
| plan to share the details and results of my research with
my superiors and colleagues in the Philippines.

Daily life
For more than a year, | have been trying to learn Nihongo
during rest days.
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University Partnerships

Nagasaki University,
Graduate School of Engineering

Associate Professor
Dr.Takafumi Nishikawa
University outline

Location: Nagasaki City,

Nagasaki Prefecture
http://www.nagasaki-u.ac.jp/

Gifu University,
Graduate School of Engineering

Associate Professor

Dr. Koji Kinoshita
University outline

Location: Gifu City, Gifu Prefecture

Nagasaki Prefecture
http://www.gifu-u.ac.jp/

Advanced Science and Engineering

+ Kochi University of Technology, Graduate

School of Engineering

-+ Nagasaki University, Graduate

School of Engineering

+ University of the Ryukyus, Graduate

School of Engineering and Science

+ Hokkaido University, Graduate School of Engineering
+ Kitami Institute of Technology, Graduate School of Engineering
+ Tohoku University, Graduate School of Engineering

+ Nihon University, Graduate School of Engineering

+ University of Tokyo, Graduate School of Engineering

+ Shibaura Institute of Technology, Graduate School of Engineering and Science

+ Gifu University, Graduate School of Engineering /

Graduate School of Natural Science and Technology

- Kanazawa Institute of Technology, Graduate School of Engineering

- Kanazawa University, Graduate School of Natural Science and Technology
+ Osaka University, Graduate School of Engineering

- Kobe University, Graduate School of Engineering

+ Hiroshima University, Graduate School of

A partnership that transcends the frameworks of universities and countries

In Nagasaki, there’s a program for training road infrastructure maintenance engineers
called “Michimori” that is in cooperation with Nagasaki Prefecture and Nagasaki
University. There is also a program started for regular citizens that allows them to
contribute to maintenance by watching over road infrastructure of the region.
There’s a lot of interest from overseas, and some countries have even started their
own personnel training programs modelled off of Michimori.

Associate Professor Dr. Nishikawa of Nagasaki University who worked on “Michimori”
is accepting participants of JICA’s “Core Human Resource Development for Road
Asset Management Program” as international students. In collaboration with the
National University of Laos, he conducts research with a Laotian international student
on the Bailey bridges, while receiving a grant from the Japan Society of Civil Engineers.
Dr. Nishikawa says that “Bailey bridges are found all around the world and the research
outcomes in Laos are expected to be of use to various countries.”

He mentions that new initiatives are also being created: “A good example is how an
Egyptian international student, who was accepted into this program in Nagasaki
University, is using the results of the JICA Technical Cooperation project that was
conducted in Laos to continue research that’s looking into strengthening and improving
the road maintenance capabilities in Egypt.”

Expanding the knowledge of Japanese universities to the world

In 2019, Gifu University, after having participated in JICA technical cooperation
survey projects in Zambia, made an agreement between faculties with the
University of Zambia. Furthermore, Gifu University also participated in another
JICA project for bridge maintenance capability building in Zambia from which it
was decided for a bridge maintenance center to be launched within the University
of Zambia’s faculty of engineering in cooperation with both universities.

In the “Core Human Resource Development for Road Asset Management Program”,
as a part of the special program run in August 2019, a tour was conducted of Gifu
University’s “Infrastructure Museum”, which contains full-size models of bridges
and tunnels. Also, a bridge inspection demonstration was carried out at Kagamihara
Bridge in Kagamihara City, Gifu Prefecture. It utilized the very latest technologies
of Japanese private companies, which included robots, drones and non-destructive
inspection devices. Associate Professor Dr. Koji Kinoshita told of the significance
of this inspection: “Through an inspection that used assisting robots and drones
- which was one of the first inspections of its kind in Japan — we were able to show
participants the yearlong progress of cracks. This is data acquired through the
very latest technology and it will continue to be of use from here on.”

By FY2023, participants have been accepted
into 15 universities.

HEEERE



Asia: 11 countries

Africa: 6 countries

Central and South America:
1 country (As of 2023)
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Africa
@ Kenya @ Ghana
@ Ethiopia ® Madagascar
© Zambia ® Egypt

Asia

@ Laos @ Bhutan

@ Cambodia © Nepal

© Indonesia © Bangladesh
@ Philippines () Pakistan

® Myanmar @ Kyrgyzstan
® Mongolia

Central and
South America

@ chile

Having the road and bridge maintenance engineers of developing countries study at Japanese universities

As a part of the JICA road asset management platform, an initiative
has started to have engineers who handle road and bridge maintenance
in developing countries study at Japanese universities as long-term
trainees (“international students” at the universities), and already over
70 participants are currently studying in Japan. Road and bridge
maintenance differs from new construction projects in that it requires
perspectives and expertise that are long-term as well as diversified
in technologies and systems. This field covers inspection, diagnosis,
repairing technology, data management and analysis, as well as
budget estimation based on future estimates. These engineers have
mostly experienced working on maintenance in developing countries
where the infrastructure is set to improve from here on, and by having
them study in Japan, it's expected that their consideration of
maintenance from the construction stage will bring about higher
quality infrastructure.

| myself have already accepted in some participants (international
students) from Cambodia, Myanmar and Bhutan, and by being able
to find out about the actual circumstances of these countries’
infrastructure management I've been able to gain information that is
also beneficial to Japan. For the research themes, we are using the
latest research that matches the needs of each country. For example,
a Cambodian participant’s master’s thesis is about estimating the
undocumented construction years of bridges in Cambodia through

using data from satellites to trace back the bridges’ previous
circumstances.

JICA is also offering opportunities for them to find out extensively
about the circumstances in Japan through holding research
presentations where the participants meet together and through
organizing training tours to places where maintenance work is
conducted in Japan. Having engineers who are central to the
maintenance of roads and bridges in their own countries study in
Japan allows them to also become important people in the future for
when transferring technologies from Japan. I'm participating in these
activities in view of the importance of not only having the participants
bring Japanese technologies and knowledge home with them, but also
of them growing to like Japan and continuing to have connections to
Japan even after returning home.

Professor, Faculty of Engineering,
Hokkaido University

Section Chief of the International Expansion Section,
Promotion of New Technology Application
Subcommittee, Infrastructure Maintenance

General Committee, Japan Society of Civil Engineers

Chairperson of RAMP National Support Committee

Dr. Kohei Nagai



Transportation Group,
Infrastructure Management Department,
Japan International Cooperation Agency (JICA)

http://www.jica.go.jp/ January 2024



