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Master Student, Graduate school of Urban Master Student, Graduate school of Urban
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O7nyxr MaeffoTWd, £lo, ZLOETHMEY Y —D LR DERLT HER
DML FEETE,

[WB : Jen]
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[JICA]
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EOEGXSRE LTS,

[WB : Jen]
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[JICA]
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[WB : Binyam]
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[JICA]
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(1) WB 7 LY &k}

New Transport Structure as of July 12020

Collaboration
and ongoing
feedback loop
+
GSGs/SAs

Vich or A
uMAaAlll

Global staff to work with regional staff on global and country engagements {ASA and projects). Varying degrees of cross-
support.
GSGs/SAs are the hook between the Global Unit and Regional Units

Infrastructure Practice Group

@ THE WORLD BANK Binyam Reja
1BRD « IDA | WORLD BANK GROUP Global Practice Managor
Transport Global Unit
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Generate and Curate Knowledge:

* Undertake Flagship Studies [The Economics of E-Mobility;
Decarbonization of Transport]

« Conduct ASAs managed by the different clusters in the unit

* Work with Regional Teams to distill lessons from their ASAs and
projects

* Impact evaluations [DIME partnership]

—

Global Knowledge

G ene rat ion ’ Disseminate Knowledge:
CU ratiO n 1 an d . fn | Period-ical Pu-blication Series
. ) g * NEW! Technical Series
D ISssemin at Ion « NEW! Thematic Webinar Series, including with external audience ’
* Actively participate in international conferences {TRB, WCTR, etc)
* In-country and regional conferences /

* GSG and SA-led BBLs

r

Transport Global Unit Mission, Objectives, and
Business Lines

The Transport Global Unit’s Objective and mission is:

To generate and provide global cutting-edge knowledge and expertise in
developing mobility and connectivity solutions for client countries.

In support of this Objective, the Global Unit will develop six business lines:

1. Global knowledge generation, curation, and
dissemination
2. Support to Regional Operational Units

GSGs and SAs

3. Global partnerships, fund-raising, and thought- will be
leadership instrumental in

4, Talent and Skills Development and-supperting-GSGs/S delivering on

5. Data Management and Analytics these Objectives

6. Supporting Corporate Mandates

18-160



2020 FEEHEBE T By b~V A L M T T v b7 4 — AET IR T D IE I - TR
FH18#E BELH

With the new Publications we aim to...

* Position the WB Transport Global Unit as a leading source of cutting-
edge knowledge for the sector, and as an important reference to
associated development areas.

* Measurably influence the technical debate in the
transport/mobility/connectivity development community.

* Make sector technical knowledge accessible, relevant and actionable
by development actors.

* Connect WB teams to experts and practitioners for partnerships and
business development.

. Cr%sKSSAJppoﬂ. Support regional units with strategic and complex projects
an

« Upstream input for analytical work, such as InfraSAP, SCDs, PERs

* Business Development. Support Regional units with policy dialogue with
5ovemments on complex/new initiatives, and issues, and help with
eveloping country-level engagement strategy

* Quality enhancement to ensure regional products meet cutting edge
practices through peer-review and proving safe space and upstream
support.

* Assemble Knowledge and Expertise Team (from Global and Regonal Units)

on selected priority areas (e.g. PCM, vaccine logistics, e-mobility etc.} to
support regional units,

2

Support to Regional
Operational Units

18-161



2020 FEERET £y bRV AL T Ty b T 4 — DERSIRICBT DRI - feEEi A
#18FE ZLEH

Manage existing global partnerships:

* Sustainable Mobility for All (SuMA4All)
* Global Road Safety Facility (GRSF)
* Mobility and Logistics MDTF (MOLO)

3 . * Other examples:

* Toulouse School of Economics and French Civil Aviation School © ar_lalggixal
péece looking at the effect of the regulation in the airline industry in SSA.

*  MOUs (UITP; International Railway Union)
* MDB Working Group on Sustainable Transport

G I O ba I » International Association of Ports and Harbors : Members of the COVID-19
Taskforce, production of joint paper on Digitization

' B Promote Internal Partnerships with associated GPs
partn ershi ps, fund Prorr:ot;Tllr;:grg: Partnerships with associated GPs

* GPSURR

raising, and + clme e
thought-leadership

« Establish new global partnerships:

* Global Sustainable Mobility Action Program (GSMAP)
* COP26

Global Sustainable Mobility Action Program (GSMAP)

GSMAP is a multi-donor
global program which will
fund operations and
knowledge in the Transport

a1 OGNS R G
e e e

GP
Inclusive ! Oecarbonization Fx
FOCUS: Mobility cmpatitvene and Air Quality  Weslllence to Shocks
Decarbonizing transport and "" "" "" ""
. age Mliar 1 Mila Pillar 3 Pllar &
sustainability — — — —

» . . Transformative Techrolugles |
Will support GP’s priority ( : ST )
areas. | Institutions, Policy and Finanting |

December January

Pre-Con : Cancept Review

- INCOP : ) ‘

AK1E op Moeting with CN Appeavod TF Established Fundraising begins

feview Meeting Mt g
Vakhtar
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4.

Talent and Skills

Development and

SHPPOT RS
N

* Flagship Learning Events - TT21, Transport Forum

* Develop training programs for emerging topics and conduct

training

* Webinars/BBLs

* Support Talent Board
* House and support G5Gs

GSG Architecture (to be updated)

TRANSPORT
ECONOMICS, POUICY
E DATA
GL: Cedilia Briceno
Co-GL:

RECULATION & POLLY

Luasti: Cotlia Bricefo-0;
Famanda Raie-Mues

IMPACT EVALUATICON
Leadss Naexy Vasdyine
and Artrmaa Lagawney

PM: SHOMIK MENNDIRATTA

TRANSPORT
INFRASTRUCTURE
MANAG-T & FINANCE

GL: Daniel Reniter

Co-GL Terts M. Nahusenal

ROAD ASSET Manas
& BUMAL ALCESY

Lead: 1. Neusenay

FOLCK, INETITUTICAS
£ PNODCT RIS M
JUPETREAM
Lesd: D, Seniter

FIMANCE AND fURiLINL
TOONNYTHEANY

Leag 0, Pelido

ANOWLIDGE AKD
INTERNAL L)
OfvEoMNVENY

Lead M, Fan

PM: OLIVIER LE BER

URBAN MOBILITY

GL: Arturo Ardila Gomez

Co-GL: George Darido

MEW, ACTIVE &
MMOLUAIVE MOMILITY

Leady: Bmnca Alves;
Winnis Warg

COREMILD BEVETIPMANT
Laack Shigrpsl Sadaakd
Laad: Fefige Torgs

NLTLILTIONS, PINAN CX

Arom
Newd Mailudo besvmmnn

PM: ALMUD WEITZ

ACCESS TO GREEN,
INCLUSIVE & SAFE

TRANSPORT
Gl Flona Collln

POAD SANETY

Lot Raymond Soames
b

GAESN THANS O]

Lesg: Domvine Patelia
Colesd: Natatya Savbrach

LY MARAGEMENT &
TRANGAORT

Lrad Soepten Misin Cs-
oot Sevwws Mel oo

TRANSPORT IN FOV
e Kalander Sagt s
Cadead Marz Mawelet

PM: AURELIO MENENDEZ

TRANSPORT
CONNECTIVITY & REG.
INTEGRATION

GL: Martin Humphreys
Co-GL: Anca Dumitrescy

AVIATION

rad b b bty
Cadaee Crwtnophws | Ow
iae

TIMWNGMC OO0 &
R ]
Lt Manr Hhaarvewt
0 Lowd Ames Suwwress

VAAETIME A 1 TRAAG- T
(PN & LTI

Load Mams sergbiv e
Cos Lowd: Rown Dharwitrwni s

RALWAYS

Lok MarBus v e sae
Codesch Vichor Avsganes
1t Agarcni

Pt BEN REIA
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* Contribute to INF Data cross-sectoral initiative
* Rural Accessibility Index
5 * Road Safety Observatory

* Country-level and project-level transport data gathering and
analysis

Data Management
and Analytics

DATA ——>» KNOWLEDGE —>» ACTION

* Inputs into corporate requests on HCP, gender, COVID-19
response, etc.

6 * Corporate portfolio monitoring

* Transport Corporate Commitments monitoring

Corporate
Mandates @ ‘s INFRASTRUCTURE

°

@
@, #BuildingBetterLives
o

WORLD BANKGROUP
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Transport Global Unit Staff

Alina F. Burlacu Martha B. Lawrence

Anca Dumitrescu Matias Herrera Dappe

Arturo Ardila Gomez Megersa Abera Abate

Atsushi limi Monjurul Hoque Mohammeod Arif Uddin
Blair Turner Muneeza Mehmood Alam

Cecilia Briceno-Garmendia Nancy L. Vandycke

Charles E. Schlumberger Nino Pkhikidze

Daniel Alberto Benitez
Emiye Gebre Egziabher Deneke
Georges Bianco Darido

Radoslaw Czapski
Raymond Franklin Soames Job

Hanayo Taguchi Richard Martin Humphreys
Juan Miguel Velasquez Torres Shokraneh Minovi
Kazuyuki Neki Sudeshna Mitra

Kristin Panier Wenxin Qiao
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(2) JICA 7' L¥ &kt

Core Human Resource Development for Road Asset Management

December 9, 2020

JICAlapan International Cooperation Agency
Team1, Transportation Infrastructure Department

Main Topics

1. Long-Term Trainees in the JICA Road Sector
2. Planto accept long-Term trainees
3. Special Program for Long-Term Trainees

4. Participation in Internships during Long-Term
Training

18-166



2020 FEEEWE T £y b~X VAL N T Ty N7 — L HINTKBICBET DIEMIE - MR
H18FE BELH

1. Long-Term Trainees in the JICA
Road sector

To contribute human resource development in developing countries

JICA Scholarship Program

Purpose To equip comprehensive and advanced knowledge and
technics with participants in order to be Core human
resource for Road Asset Management.

Period More than 1 year, depend on each courses (Most of
courses are no more than 2 years)

Implementing Universities in Japan (Master or Ph.D. courses)

Agencies Ex. Univ. of Tokyo, Hokkaido Univ., Nagasaki Univ., Kyoto

Univ., Osaka Univ.,, Kanazawa Univ. etc...

Target Countries Countries in which implement/implemented JICA's
Technical Cooperation Project regarding Road/Bridge
Asset Management

Language English or Japanese

1. Long-Term Trainees in the JICA
Road sector

Participants List

Research Theme University
Lao POR Overtosding Palicy and Technalogy on Weigh Control Hokkaido Oct, 2017 Master Course
Univ, from Apr, 2018
Lao PDR Application of Lifetime Extending Maintenance Mode| for Steel Bridges Nagasaki Oct. 2017 Dactor Course
Univ. fram Apr. 2018
Lao PDR [ and A ment Methad of Bridge Structures for Asset Management Nagasals Oct. 2017 Doctor Course
Univ. fram Apr. 2018
Cambedia Analysis & Utlization Mathod of 8ridge inspection Data Univ. of Ape. 2018 Mastor Courso
Tekyo fram Apr, 2018
Philippines Development of Bridge Management System Kanazawa Apr 2018 Master Course
Univ. from Apr, 2019
Philippines Assessment on Implementation of Departiment Drder Amendad Policy Guidelines on Univ. of Ape 2019 Master Course
the Maintenance of National Roads and Bridges Ryukyus from Apr, 2019
Maongolia Asset Management Method for national road netwark development Gifu Univ, Apr 2019 Master Course
from Apr. 2019
Bang! Y Condition A of Aged Bridges and its Implication Kanazawa Ape. 2018 Master Course
Institute of fram Apr. 2019

Technalogy
Egypt Highway asset management, a systomati process aimed at efficent and cost-effectne mah Apr. 2018 Doctor Course
peeservation and operation of highway assets - fram Apr. 2019

[:] Person who has completed Master Degree Course in March 2020
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Year of enrollment

* Gifu University
*  Nagasaki University
* University of the Ryukyus

Gifu University

Osaka University
Nagasaki University
University of the Ryukyus
Tohoku University

. h e e

l
T Bhutan  Pakistan n
e Cambodia Lao
!
Lao Cambodia Philippine Mongolia
Myanmar Kyrgyzstan
Bangladesh Egypt I —
v g Philippne Ethiopia
—,—J+
Nepal
Kenya Chile
* Hokkaido * The * Hokkaido University * The University of Tokyo
University University *  Kanazawa University + Shibaura Institute of Technology
* Nagasaki of Tokyo * Kanazawa Institute of * Kanazawa Institute of
University Technology Technology

During the adjustment

2. Plan to accept long-Term
Trainee

Year of enroliment
2022 2023 2024 2025
' L \

Myanmar Pakistan Indonesia Cambodia Myanmar Indonesia Cambodia
‘ l

£ 14

Morgalia Banglagesh Pnbppme Meoagolia Pmllppm
= B i N E wm
Kyrgyzstan K

¥y EiSalvador Nepal Chile Vryzetan Myanmar Tajlklstan
i — = ‘

Bhutan Kenya Zambia Ghana Bhutan Bhutan Nepal

Ethiopia Egypt Ethiopia  Francophone Afnca Pakistan

Bangladesh
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2. Plan to accept long-Term
Trainee

Year of enroliment

2026

=

Chile

Tajikistan

Cambodia

II--E-

Indonesia

Bhutan

Philippine Zambia

el C

Ghana Pakistan

Myanmar Bangladesh ~ Nepal

R 1Y A

R p—

Ethiopia

Kenya Francophone

Africa

Percentage of long-term trainees
2017-2021

East Asia
6%

2022-2026

East Asia
5%

by region region

Central Asia

LatlnAmerica\ N
7%
Central Asia

6%

* The countries that accept long-term trainees are balanced
across the world
* There is no significant change in the left and right charts.

Percentage of long-term trainees by
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3. Special Program for Long-Term Trainees

« Period: 5 Days, August 19 to August 23, 2019

« Participants: 8 participants for Long Term Training on JICA Road Asset
Management, (5 countries from Lao PDR, Cambodia, Mongolia, Bangladesh,
and Egypt)

Output

« To acquire practical knowledge and experience in line with the actual circumstances in their
countries by understanding the current status and issues for maintenance of Japanese road
assets

« To build a network contributive to the future activities between participants and the Japanese
researchers and various related bodies

Program Contents

1) Lecture:

* Introduction of Infrastructure Management in Japan,

« How to Identify Deterioration Mechanism of Concrete Member from Inspection,
* Human Resource Development on Road & Bridge Engineers in Gifu University
2) Study Tour:

*+ N2U-BRIDG, E-MAC and Infrastructure Museum for Engineers’ training facility,
« Construction site utilizing advanced technologies for maintenance,

» Bridge Inspection utilizing Advanced Technologies on Kakamigahara Bridge

Demonstration of Bridge Inspection
utilizing Advanced Technologies

o MON0IAN. YW e n

Intectern =
“\Q \@
Fig ) Paascten w08 purew age e
gt wwt

Ho.1 No.d

]
Bridge Inzpection Rototic Mitarsl Steet Materiala
? Caters lindge Inspection Camears Systern Deeod Inspection Roolure Detection Mobile Miapping Systam
1" - ﬁ j i‘t ~— . P !

Laser-zurveying dovice
mounted on the vehicles for
the measurement of 30
coordinate dats and the
acquisition of seguence of
Inages of the road and its
surgundings

Nondestiuctive inspection
method for =xamining
soundness of inlernal stuel
materinls by porcelain
surtsing and dats analysis by
lot

tion of Bredge inspection by Droae,
Capable of measuring crack on bridges whers inapection Automaﬂc deterioration
widths In lccations where 8 Is cifficult (arge bridges extraction by AL and Result
parson cennol essdy go Iesving large cross-sections, report by 30-model with &
whe) pholo o damags puint

18-170



2020 FEEEWE T £y b~X VAL N T Ty N7 — L HINTKBICBET DIEMIE - MR
FH18FE BELH

Bridge Inspection
Robotic Camera by
Sumitomo Mitsui
Construction Co.,
Ltd.

Bridge Inspection
Camera System
by Zivil, Ltd.
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Drone Inspection by
Hitachi Systems, Ltd.

Internal Steel
Materials Rupture
Detection
(Nondestructive
inspection method) by
Konica Minolta, Inc.
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Mobile Mapping
System
(Measurement of 3D
coordinate data ) by
Pasco Corporation

4. Participation in Internships
during Long-Term Training

jlea) = s i

Jopan intemations
Cooparalion Agancy

In March, 2019, the memorandum was concluded between Japan Society of
Civil Engineering (JSCE) and JICA, In promoting JICA's road asset
management , the main objective of the projects is to effectively and efficiently

implement international cooperation to developing regions.

- One of the area of cooperation between the two sides is an internship
program in which long trainees participate during their long term trainee.

¥ The Japan Society of Civil Engineers {JSCE)} was founded in November 1914 and is one of the leading engineering
organizations in the country. Its members belong to a wide range of educational and research institutions, as well as the
construction industry, construction consultancy, energy, rail and road, government agencies, and local governments. As

of the end of August 2017, there were approximately 39,000 members.
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4. Participation in Internships

during Long-Term Training
\

jlc A L 13[ E

Declaration of Intent Encouragement of
to Participate in the participation in

internship program

Encouragement of
participation in
internship program

=

=

"
s
= e
) $z— - -

Company A CompanyB Company C

il

Member Companies of the JSCE
Long term trainees
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(3) I B RF 7 L ¥ &k

Human Resource Development
collaborated with
Gifu Univ. and Univ. of Zambia

- Challenges for establishing UNZA Bndge Management Center
and Bndge Engmeer Trammg Unit n Zambia based on Maintenance Expens -

International
Expansion of
Bridge Maintenance Gifu Uni..

Training Unit Japan

UNZA, . R
Zambia Department of Civil Engineering
Faculty of Engineerning, Gifu University
Associate Professor
Koj KINOSHITA

Associate Prof. Koji KINOSHITA

» 2019 Visiting at EPFL, Swiss
» 2017 Visiting Ass. Prof. at
Gniffith Uni., Australia
» 2015 Associate Prof. at (;ifu Univ.
» 2012 Visiting Scholar (1year) at
Uni. of Nevada Reno, USA

» 2009 Doctor degree from Tokyo
Institute of Technology
Seismic performance

evaluation of steel bridges Giful”
> 2007 Assistant Prof. at Gifu Uni. 4 OFokyo
> 1979 Bom in Chiba Pref. ol
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THE BRIDGE MAINTENANCE CAPACITY

BUILDING PROJECT in Zambia, Phase II

(Educating maintenance engineers)

»Areas
» All over Republic of Zambia

» Performance period
« January 21, 2020 to March 31, 2023
» Project Objective
* This Project aims to improve bridge maintenance
management works of RDA through it, thereby
confributing to improvement of conditions of bridges
admmistered by RDA.
» Expected Outputs

« A sustainable bridge engineer traming system for RDA,
NCC, etc. will be estabhshed in the University of Zambia.

Expected Outputs

* OQutput 1: (separate contract service)
Capability of engineers at RDA HQs and
Regional Offices is enhanced on bridge routine
maintenance management

« Output 2:(separate contract service)
Capability of engineers at RDA HQs and
Regional Offices is enhanced on bridge repair

Output 3: (separate contract service)
Capabilty of engineers at RDA HQs and
Regional Offices is enhanced on bridge
mspection

« Qutput 4:
The sustamable system of the human resource
development for bridge engineers of RDA and
related organization 1s built at the university of
Zambia.
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Output 4. on the sustainable system of the human
resource development for bridge engineers in the existing PDM

Narrative Summary
Output 4.
The sustainable system of the human
msowee development for bndge engineers
of RDA and melated onganzaton is bult at
the University of Zambia

Activities

Venfiable Indicators

1. The cumiculum on human wesowrce
devebpment for bndge engineers is
devebped.

2. The tmimmg on hunan wsource develpment
for bidge engineers are conducted X times
by University of Zambia,

3. Moe than xx% of the participants of teaming
wach the designated level of undesstanding

4-1, Establish the Bndge Management Center n University of Zambia,
4-2. Set up platform of human resowce development for bidge engmeers by RDA, University of Zambia and NCC.

4-3. Devebp the cumeulum for tmning on human esowce development for bndge engineers by University of Zambia.
44, Conduct the fmining of human msowe development for bndge engineers of RDA and Contactor at University of

Zambin

Tentative: Schedule for Output 4 Projects

Activitios
4-1.

4-2. -

1* Stage 2019-2020

¥ After contract hetween JICA and Gifu
¥ Afler contract between JICA and Gifu

2" Stage 2021

4-3.
44,

Means of
Verification
1. The cumicuhun
2, Questionnaie
3. Pwject Progress
Repon, efc.

3" Stage 2022

% Update if necessary

Introduction of Gifu Uni. Maintenance Expert (ME)

Aging of infrastructure in Japan
» In Japan, many infrastructure components such as bridges
were constructed during the high economic growth period
after World War IL
» Along with the aging of such infrastructure, the possibility of

serious accidents and the increase in the maintenance
ienificant ancial icenec
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Need talented engineers for efficient and
effective management for Infrastructures

- —

Background of problems
» Insufficient technical knowledge of engineers who is in chaige of
maintaining infrastructures in both local govemment and regional
construction companies

Problems:

7 Decrease of m-house engineers
» Symptomatic countermeasues

engmneers and can create long-term
plan of infrastructure management

Problems: C ;
» Impoverishment of construction ounte_xmeasures 2 )
companies » Training talented engineers with well-
O Obstacle for rational established techniques who can
maintenance and prevention reactivate construction industries.

O Obstacle for regional reactivation

[ Regional reactivation and problem mitigation via professional training!

Countermeasures :
» Training talented engineers who
supplement the shortage of in-house
7

What kind of talents needed for engineers ?

Needs for local govemment « Regional Office in Zambia
» Atalented person who can anmange an efficient maintenance plan for
existing mfrastructhines as well as new construction
Needs for construction companies «Local Contiactorin Zambin
» Atalented person who can contiibute to regional maintenance by
effective monitoring and advanced maintenance technologies
Social Needs

» Atalented person who can establish safer and securer society

Tec hnicians in Gifu Prefecture or related local government
» Asset managers who. ..

can supply a shortage of im-house engineers
establish mtional infmstructure asset management plan and stategy

Balance between two is important
(Efficient and reasonable contract)
Technicians in local construction companies
» Balanced engmeers who...

can contnbute o regional mamtenance of mhastucture 8
by effective monitoring and advanced mamtenance techniques
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Maintenance Experts training unit

» To overcome these serous problems, it is necessary for
both of administrative organization and construction
mdustnes to build up the social framework of the technical
improvement as a key action.

» Gifu University has continued to educate maintenance

How do we train Maintenance Experts (ME)?

» Establishment of “Center for Infras tructure Asset Management Technology
and Research (CIAM)” in Gifu University
» Establishment of “Maintenance Expert Training Unit” under the CIAM.

Research center for infras ruc ture Gifu Regional NPO

Gifu prefecture
P Environmental Technology Reseamch Center

Gifu pref. Conatruction wseamh Center = 2 ’
Consortium of construction companies in Gifu Network for the Action against Geo-hazards

a-moi?ﬁ;ﬁ:?ommmwi‘g:;‘m; m::;km %/ » Saferand securer
» Social Needs CIAM society
; » Regional
Maintenance Expert Training Unit regeneration
Fac. of Regional Gifu I“'"’"I Information and
Studies Univers lty s Multimedia Center
River Basin

Fac. of Bological

Sciences Research Center

Fac. of

Engineerng 10
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Center for Infrastructure Asset Management
Technology and Research (CIAM)

» Manager of center: Prof. K Sawada

» Staffs: Faculty members of Dept. of
Civil Eng. (about 30)

» Management of the ME program
» Improvement of the program quality

Education
\ i » Collaboration among stakeholders
Collaboration | Activities involving residents

* Human-friendly technology

* Implementation of new tzechnology11

Technology

Overview of Infrastructure Maintenance Expert 12
Traming Program: Eligibility, Schedule, Fee, efc.

’ Ehg ib ﬂlty » Schedule Opening dates: June
» Forprefectural staff: and September (two
» Prefectuml staffs who apply times a year)
have engaged with ] 30 students pereach time

maintenance of

mfrastructure for over

2 years and engineers,
» Forengineers in regional

Attend the lecture  Shon-term intensive lecture
l (about 20 days)

4 weeks (one month)
Certifying examination at Gifu University.

ndusties:

» Engineers in the regional I
industries who have Granted certification
engaged with works
concerning about l

investigation, design, Contribution for regional regeneration
construct, and/or
mamitenance ‘.)f‘

mfrastructure for over » Fee: &Z 200 (¥Z40 000)

3 years.

» License forinspections and diagnosis:
Steel bndges, concrete bndges and tunnels
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Overview of Infrastructure Maintenance Expert
Tralmng Unitt Curnculum

Basic courses - Introduction of Asset Management
ittt - Theory of Risk Management
(@EEST el - Vendfication of Risk Assessment

- Fmancial Theory

- Seminar of Asset-Management
Design of - Introduction to Infrastructure Design
infras truc ture - Design Practice
(GESEREOEE M -  Infrastructure Inspection, Maintenance,
classroom) and Remforcement Design Practice

- Quality Management Practice
Se:ten ez eentiet=e - Maintenance and Repair Theory
in inspection, - Inspection and Management Practice
naeaiateantiatacaziie - Inspection, Maintenance and
reinforcement Reinforcement Method Practice
(real-field work) - Construction Management Theory

e
Field study
h N

- X
“ ¥ Y
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Field study
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Field study for bridge inspections

Yisual inspection using lift Depth Measunement Test Rebar Detection 'lIEESt
/

> BRXE

Current achievements: 201810 Mo
Numbers of ME Numbers of ME _ |LAerer

— I - Total : 444 S ;i; i

> The qualification "ME" is granted W - - e
to those who passed the final el -
examination. él—x\\

» ME-qualified engineers now Tono -
number over 400.

<

N I Otherregions : 28 ]

» The collaboration among
engineers from the local

govemments, construction Others
companies and consultants and Govornment, (3%)
academia provides strong support -
for the ME training program.
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Expansion of ME experts in Japan

Five universities and one technical college formed a consortium to train
engineers for infrastructure maintenance based on local conditions, etc.,
and received the Infrastructure Maintenance Award in 2017.

il

YNIT, Malzuru College )\‘ Nagaoka Univ,

() %@ Yamaguchi Univ.

Goal of ME

» local governments

» more attention to infrastructure construction and management
» improvement of skills as well as establishment of collaboration
» generate energy with well balanced m-house engineer

» Construction industries as well as other economic activities
» Reactivation of construction industries,

» Reactivation and economic restoration from human resources
and local power on construction industry

Economic reactivation of Japan by training
talented engineers!!

From Gifu to Japan standard!
— Expand to Zambia as world-wide standard!!
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Activities 4-1

Establish the Bridge Management Center (BMC) in

University of Zambia

»Diector of the BMC: Dr: Mulenga,
Dean of School of Engineenng

»Staffs: Faculty members of Dept. of
Civil Eng. (4 Structural Engineering
staffs including Dr. Mulenga in A 4
14 staffs m Civil. Eng.) o

Supported by Gifu Uni. Dr: Mulenga

Dr: Charles
Kahanp M Kafuko

Activities
Renovation of Laboratory Space for Bridge Management

Center in UNZA

Ins

tall a plate for the center || 274 Floor Office

\ Space

Bridge Management Center
(Support by Gifu Uni. and JICA)

Need Renovation |

We can understand what is the different between repair and
reinforce through comparing each loading test
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Activities
Renovation of Laboratory Space for Bridge Management

Center in UNZA
outside laboratory space

{Also, large scale models for using Robotic Technology including Drone

Activities 4-2

Set up platform of human resource development for

bridge engineers by RDA, University of Zambia and NCC.

» Establishmentof “Bridge Management Center at University of Zambia (BMC)™
in UNZA supported by Gifu University.

» Establishment of “Bridge Experts Training Unit (BE)" under the BMC, which
is a platform for the Sustainable Human Resource Development in Zambia.

Road Development Agency (RDA)
RDATQ P * ¥ NCC
Piot Regonal Office
Regional Office lLocal Contractor
Creative base for collaboration
among industnes/ ministries/ academics Sah :
BMC » Saferand securer
» Social Needs ¢ ‘:‘;_-. society
Bridge Experts Training Uni » Regional
UNZA egenemion
G U eISlty School of Engineermg im UNZA
JICA Experts
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Activities 4-3

Develop the curriculum for training on human resource

development for bridge engineers by University of Zambia.

Tentative: Overview of Cumiculum of Bridge Experts Training Unit
(based on ME Curriculum)

- Intmwduction of Asset Management
- Amangement and Management of

Bndge Inspection Data
- Financal Theory
- Theory of Life Cycle Cost
- Semmaron Life Cycle Cost
«  Intioduction to Bndge Design
¢ - Design Pmctice e
AERERRTN TRl -  Bndge Inspection, Mamtenance,
classmwom lecture) Monitoring and Reinforcement oy |
Design Practice i
- Quality Management Pmctice °
MEDREAEENTTE © Mamtenance and Repair Theory
m ingpection. «  Inspection and Manage ment Practice
e - Inspection. Maintenance and

roinforcemont Reinforcement Method Practce
(reakfield work) - Construction Management Theoxy

Tentative: Overview of Curriculum of Bridge
Experts Training Unit (based on ME Curriculum)

Glfu ME: 20 davs for Infmsuucnm? BE mn debm 10 ddVH for Bndges 7
. "Ti'-'f_l == |
Ml e b p=m p-m wTr'“-

ST ea | - Extraction: C

:‘.'.".';‘ i B S 00|
i s -~ Management

[l . | and Brdge
e i 20d 2 weeks

P Y L PP

- E— I =

'~‘ 'W- he S
] T e e e e

! Iectures and 1 group work per day Total 50
lec. including Filed Works (similar to OJT)

» UNZA in charge of 20 lec. For “Basic courses

» of management” and “Design of Bridge
Structure”

» RDA and NCC in charge of 20 lec. “Practical
course in inspection, maintenance and
reinforcement”
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Activities 4+4
Conduct the training of human resource development for

bridge engineers of RDA and Contractor at University of
Zambia.

The training will be provided for the engineers from RDA, private
consultants, and contractors.
The training site is assumed to be within the University of Zambia.

2 |

ail .
iy ., rl g 38R
ghisg. B0y

Qualification

Center for Infrastructure Asset Management
Technology and Research (CIAM)
il

p :',‘.‘. =

Based on the achievement of JICA I I

Zambia project, we have started v
new division regarding “Intermational

Expansion” from November 2011

Education Education

‘ - Regional
Collaboration 5 .
Implementation
International
Expansion

Technology

28
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Core Human Resource Development in Academia for Bridge

Maintenance Training Unit through JICA Long-Term Trainees

. Bhutan Mongolia (Master
Kenya (Master _ Student)
(1 Doctoral. Student)

studen

JAPAN

Zambia
(Prospectlve 2
Doctoral Students)

+ Alumni of Gifu Uni. into Uni. Of Zambia
+ Bridge Maintenance Training Unit is going to
be managed by alumni.

Further International Expansion of Bridge Maintenance Training Unit in

other country in Central Africa based on achievement of Zambia.

Further International
Expansion of Bridge
Management Training
Unit into Africa.
® Zimbabwe
® Mozambique
mKenya (through a
el : current Doctor Course
s 7‘ g’;’:r&'&n student at Gifu Uni. of
o Uni. Long-team Training
Program)
Core Human Resource
o Development through
Further ’ B JICA Long-term
Expansion By Training Program
basedon MOU between Gifu
Zambia B .. university and further

Project g university in
i Zimbabwe /Mozambiqu
e if necessary.
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18.8 ADB L (O RASHE R

ADB L O LA DO FEk

© B 20204E9 H 8 H (UK) 14 : 00~15 : 50

@ Hik Web ik

@ HiRE ADB Michael Anyala, Ritu Mishra, David Fay
ADB consultant Cornie
JICA AR, RO
JEXWAY fA (+4G : A7 —r3—)

NEXCO P H A= v Ak

RKARa P2 b ERE., BRE 2K (79— 1—)
@ FILHEDLEAE
[ AR

1) Michael Anyala=ADB O =7 AM A1/ % U X I Sustainable Development Department 7 /&

2) Ritu Mishra=Central West Transport Division DV > 7707 v a1, YELTZ V=T

3) Comie=ADB Tz # /L& k& LTEHE, Asian Transport Outlook (ATO) DY —# —

[JICA]
4) AR LEDEDHMITER AM ([ZFET 2 F AT, 90 DMREZ TiE, &I JICA 7
5200 RNy 7 EFHH, L TADBMINALD My 7 2 L7-%, BRAHIZAD 720
[JEXWAY]
5) JICA ® AM |27 2 IE&E 2B
[JICA]
6) JICA 7235EhE L T2 RIIWHERI (I BI 5 28T
[ADB : Michael]

7)) RU—KRA 2 MIH>T ADB © AM O AR AT 2, 1 B IX 6 FaNcIF M L7
ADB MEAE 26 2 [E~DEK AM ORESICET 27 v — MNRAEERT, MERFEEICET 5
FAIR DA A ORIEERT, eV T B 2 fERFAE B0 A #2358 ) TN B,

8) ADB 1EK AM (ZB87 % %2 < @ Capacity Building % 3Zfii L T X7z, F7-. Performance Based
Contract b <AL T&/-, 277 L B AM ICET 570y =7 h_"—2OFEIT D70,
TuVxl bN—ZAOMEIZLY . FEBIFSE S OEKEELZ F Y P —7 UL THLHK
BT LR TE5, LT, 1613, ADB WEHEM L TV D RBLECKMEEE ~D KR
IZH DA > T

9) Fx X DMC (Development member country) T#i%% < D AM (ZB9" % Technical assistance

(TA) ZFHHEILTW5, ZOHD—>) [Strengthening of quality investment| 72, Z D72 =
7 MEHAREFOEREIJ A4 (Japan for Poverty Reduction: JFPR) (Z $ 2million THIFE L TV
%)

10) Z® TA T, Senior Executives DAHELFIFRZF 1 L T\ 5, JICA IXFAEDHHEIZ )2 A
NTWD RSN, Fex ik bEilae 2 —7 > ML TE Y, BRCBUMEEICE X 220 T
5o

11) ¥7-. ADB @ Operation B IFE K AM (2B L 72 Fe ik ESZ 2D [ EZ2 RO TWD,
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12)

13)

14)

15)
16)

17)

18)

LOYHR—FELT, 2O TAIZKYIEK AM ZEUIER TE 5 &5 o2 8dl - /v
N EHHLIRET 2L E2EZX TS,
% 7-. Digital technologies D[l & FHEFIZ AL TV D, ZAULJICA N SREDOH 7= AT
DFEAMNCHEEL T D, A ITAARDOEIRZ S -0 WHTEZ I RbDITHEY Ah
TEWEBoTWD, o, BABA U772 L0 LW E R ST 5,
JFPR 72513, BADHMiZHWTIRD 2 Z L b ERSN TV D, 2O ERKHDEHED HIY
D—2Thd D, JICA BMAZEITV, FrrNEDLIITICA 1D ARDOEITEGD Z LT
Lma R LTV E o TG, FED JICA FHFTIMWE DTN, JICA AERIEEER-
TIELWEWIEIE L Z o7z, ZO TAIZE L TIEEFE JICA L L TitED -1y,
JFPR O& &% WFFd 56 9 —>0D 7 1Y =2 MX [Financing, Procurement and Implementation of
RAM] Toh 5, x5EIL Georgia, Pakistan, Papua New Guinea and Sri Lanka, 9. &ED—
ATA Uil aFE LSEOBN AR L LT, ERAMOR Yy FU—7 L LDa b
FAR=N—=ZET 508 0 72, RAEHNTIIS EBUT OMERFEBLORME ISR T T E 720y,
AT ICA LEHETHZ L EMFL T D L, BAROHMEIFICE L THEERH D,
ADB NEAETEK AM ZHitE L TWD 7L —7 13 2% 5, —2i% CAREC (Central Asia
Regional Economic Cooperation Program) & SASEC (South Asia Sub regional Economic Cooperation)
Th D,
N —RA 2 MORT L DT, B AM ORCGAEFHG 2 F2 6 L A E B W THEET & Fy v
TN, BERRNTH R A5 U D RS BT 2zH L L D5 & LTnD,
ADBIIMBE O L2 D L o7 vy =7 MEME BEE L TWL 2, —F TEIRDITE=
Z Y7 IR ANTWD, VT CAREC (28T H1EH AM QBB SWTEEET 5,

[ADB : Ritu Mishra]

19)

20)

21)

2013 4£|Z CAREC M EOZBEBUORN AR S, FERBORIIHE O Connectivity &
Sustainability DG & 47z, 2D DBER A2 BT 5 7202 5 DOFREAI 2R MR AR R S,
ZFOND—ONER AM Tdh o7, 2018 FEITITEK AM ICBET XA N T 7T ¢ ANAFE
S, hE - i OER AM (BT 24 F AT A D K O B AT TV D,
Fro. FREITHNCAEOER AM (2T 5 ERAEFHI O L AR — MERDSBUEETT 72,
EE%“EEW@@EE@? U Ry MIFEE OIEBORE L FADESNTH D, ENbHIZLo
BERIEMARET D, Fio, A ITARERM A B CRHl & O = IR TE 5 L 51
%T/V%F%EJ%EF’KO INBITED | FaITER AM OFEFDREAHIETE D & & biZ, Bk
IO OOREERET HZ LN TE D,
BUMRR RIS AM ICHEHE 2 N2 RIS HHET v 7T L b % LT 5,2020 4Fi213E T Good
road asset management system | <° rPerformance based contract] AMEZ F2hi, E7o. L TITERK
AM RV AT DI DY —7 va v 7 & Web (T LTz,

[ADB consultant : Cornie]

22)

23)

SZIEICEE U IS EBUFEB R 2 2207 — Z ZIE L TV DD, ENLDOT =2 ZBHWVICH
ZE T & Tu7ely, 4 13 Asian Transport Outlook (ATO) & F LT, 7 ¥ 7 Kk 0
T, T—RICESL RBER A FEBRT H7-0I12, 7T —FZMEHROUEE, /i, BH A2 keI
1T9 2 & &G LTV D,

ATO TIIkA 27 — X AFEZEZ TWDHN, T — X IEREER TR H 5, TOHITIE AM
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LEENTWD, 207y MIFEMBIFENEFICOIED MbRBtbaIid FiER,
7 = — X1 TIEEEN, k727 —2IZEB L. 7= —X I TEHTNOT —XIZEBT 5,

24) ADB @ TA X JICA DMTo T DA 7Ridft R . Fea BIUET HIEREMET 5 2 & ICH
2o TV A,

[ADB : David Fay]

25) ENTZZIM U7, REE OBR T £ D BEE T X203, Web 3B O FHEITHIKEIR NS DTE o 7,
FRIFFRICEB M EE T2 & 720,

[JICA]

26) Q&A Ty a AN TWERS, BRDH D HiTa Ay MIICEAT S0, BEFENET,

[ADB : Michael]

27) /XX AKX T JICA WM L7-NFEZBHE L7243, ADB THiEE AM (B85 25 TA % i L
TW5, ADB O fESITHIGER CTH DM, JICA IXEETE A A VX —4 v MZLTW\Wb, ADB
DNER LD, BURFHNICER AM OU —X 2 7 7L —F 23R8 1% 5 03T E K OE R AM
M 2SR L TWD, Foix & LTE, JICATF—LN, asa=F—y g KR, V=%
N—T N ADB gy M EERARHEER L, EOLDICHET LI ER LI TN E
WEESTWS,

[JICA]

28) /NF AKX L TlL ADB DB AM O TA Z i & BRfiE L7-, Fexld7T 7 =7V Web £ I F—
RANT =TT T ALY ADB OiEE A XETX D AREMER D D, Fio, HARD R
B =2 ) oV ERCET A 2 T — 0B ATRESS SR D, T LT, kiR 28
FAX NJRE L CHFEE I F—2BET 52 L b A[REE

[ADB : Michael]

w)%Dﬁ&5i§wi#;kﬁﬂ%mt&mwiﬁ*&&&x~wcffmyzib@ﬂm%%
HmDARA M LPaREY | GEEEDTENER Y, RFRXUDER AM UV —F T T V—T

EEFFEAITThIL TN

[ADB : Cornie]

30) JICA 1Z7 U7 K EIZIB W TASMICBIE Lok x R ZEf L T\ b, TNHLDT — X i x
DO7aY el MIHELTHERTEX0E 00 720,

31) JICA REIIE, TNODOT —ZIZT 7B AT HIH T2 > TOHYEECH L F NI ST
L0y, FiveE bAEOD JICA FHEPTZEZEBWEDET 2008 Lo

32) HLLETnE, BIEEEMONREZLE LIz A= 2B%E0T250T, BERHECHLILENE
AN G EIF-SAY el el = IR

[JICA]

33) ®RIFE, A—ERBEDVLITEIN, ABBREEREOH D MOV TRHITHET,

[ADB : Michael]

34) RIEEHHI LK 91T, ADB IIARAEFHMIE T /WIZ L 0 A EOER AM ORBLAZFHE L X 5
ELTWVD, ZDET ML > THRMITERK AM 23 L7z E o T b, D7, JICA
IS L 7= EE T T L b BEIC LTV D T, FEHICOWTHA LT\ 272K 2 ST aTEE
7

[JICA]
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3B) LHLAAFETE D, ®%ITE, WEZH LI LA — F2EMNT S

[ADB : Michael]

36) LAR—FERLAIZLTWD, £/, LIEELIBRTZ0, EEE AM IZEIT 5 TA 13-F5E0E
NDTETHDLIN, AROIEEBMIIIEF ICBLR S 5, B AM IZBIL T ADB & W@+ 5
ZEiFEIBBEZTTN

[JICA]

37) LHLAAEMTY, HEERHET CVE T, B RAHRITEIC 1~2 BIFEERE L X E o

38) JICA 7>5 DIEHILA THH2N, 9 A 30 HICHEKHEFEI « XA FD Web I F—% 1
KRFESEHEFTITH), HREEFTI ¥ ~—Thd, RIFEEIF—0FEMEZEMNTHOT, H
WA d D HIEBMML 72 &0

[JEXWAY]

39) DMC (Developing Member Countries) (2331} % il BEHERFE BEOGRBEICBI 32 /3T —R A hC
OWTHEMMRH D, ZNHOT —X X ED K HITIUE LizD b, TR E, RNt e MR 2,
BB ORI AR ENFTF LN TVDH R

[ADB : Michael]

40) FHAIT ADB DOBIOERENE L T\ 5, 77— ML 2&EOH iR R4, Lo
HMEIZOWTADB A F = v 7 LTS

41) 7272 L, FEICB VTR 705l 2 F2hi T 2 72 D10 F 2 [ XBERGAE M 2 5% L T\ 5,

[JEXWAY]

42) BRI REFEZE D, Fox OFFAERE R S AR 2B OB R Z i LT b,

43) ADB I3 SRR LT, RICHRSR AT L T2 0D

[ADB : Michael]

44) EELMBEAIIISE S NRITIIERGRNEEBZTWD, ZOTEDITN—RAT A VlENLE
Thbd, BURZBEET 52 LN ETHET,

45) Z OFANE 6 FLL RN E M S 72 b DT, RBUTLE D> TW L aREME S & 5, Fhx 13HFHE
ZFElEL, EZICRREN D D ONEHE L7z BT ADB N EOMERE FLCE R AM (2% LT
BE LTI 670,

46) TDZ LN, EITHANK v v IO ELEL LT LWEREZHGLLENH HHH TH 5,

[JEXWAY]

47) FE LA — FEZFHATH D I L0 dh, Fx bRKZMERZHRENOEEL WD, £0
72, ED XD xR EFEMT D0 JICA & ADB TH#I§ 2 2 d 5.

[ADB : Michael]

48) MEEEZFHLOEZRLAIILTND, ADBIZT 7 U B &G E LTWRWR, 77 U B TOH
BRERBRNIBBIZRDTEAD

LIk

(1) ADB 7 L€ L&k}

TR B EDOERHZ ADB IZ L Wit ER 25T 5, BEHIAZ UV —r gy MTLD
abt— LD, B, —HOATA NiZab —T&xRhol=2720O8BE L TV 70,
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1. TA: Strengthening Quality of Road Infrastructure
Investments

+ Propesal to Japan for Poverty Reduction ($2 Milion) Kazskhstan, Uzbekistan, Georgla.  Kyrgyx
. wmdmw investment in operations and Rapublc, Cock isiands, Feceratod
Saanes of Micronsia, Fij, Kibat, Marshal Isands,

. Nourw, Niwe, Palou, PNG. Samoa, Sciomon
Collaborate with JICA and make use of Japanese expertise and technology o

G20 Principles for Quality Projoct Qutputs
Inftastructure Investments
Training Program for ~ Technical Digital APRSO Network
Senior Executives Support to Technologies Supported  Resilience
operations Piloted % lu”:md

1. Maumge postive impact of v v v
@ ure vesiman

efficmncy in viow of v v v v v
We-Cycie costs
3. nisgristing moviroomerntal v v v
consdesabions
v v v - v
Building Infrastrucium reslience
TR o X e X e v v v
A  Wnegrating socie consderstionn
8 gl;gn'u-t;‘é".lr'v,)“llil’(;z;uux_‘h’ne’ v e v 7 <

N ITnOR

2. TA: Strengthening Financing, Procurement and

Implementation of RAM
» Funding: ication to Japan for Poverty
Reduction ($1 Million)
« Aligned with Governance principle of QI
« Component 1: Needs for Improving
Procurement and Road Network
Maintenance Assessed

+ Component 2. Procurement Processes and
Systems Strengthened

« Component 3: Identification and Preparation
of Results-Based Financed Road
Maintenance Programs Supported

» Make use of Japanese expertise and
technology

DMCs Targeted

3. CAREC and SASEC Road Asset Management
Maturity Assessments

! { CAREC COUNTWIES

7 P *  Amrbagan
Y + PFeophe's Republc of Chma

¢ Georgla

*  Karnkhytan

+  Wyraws Repubibic

* Mengols

¢ Paatan

»  Tapkutan

& Turkmessatan

+ Ushekatan

SASEC COUNTRIES
*  Bangladesh

¢ Ahutan

* ke

* Maldives

s Myanama

*« Nepol

* Sl Lanks
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3. Road Asset Management Inititiative in CAREC

Knowledge Products relating to RAM/RAMS

« CAREC Transport Strategy 2030 — overall CAREC 2030 program in
the areas of enhanced connectivity and sustainability.

+ Compendium of Best Practices in Road Asset Management —to help
the CAREC countries introduce and strengthen road asset
management.

* Preparation of country-specific maturity assessment reports and
templates (ongoing) — range of practices across the region for each
aspect of the maturity assessment and establishes priority initiatives.

« Summary status report on RAM and RAMS (ongoing) — identify current
implementation status and identify key gaps.

Road Asset Management Inititiative in CAREC

Knowledge events

« Training program on RAMS and PBC in Dushanbe, Tajikistan on 12—
14 February 2020.

« Virtual Workshop on RAM and RAM System from 10-13 August 2020 .

« Similar other workshops are planned other CAREC countries to
develop a common knowledge platform.

» National RAM workshops are planned to assess relevant policies and
legislative frameworks and identify areas for improvement and
appropriate actions.
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00O 0O6C
ADB TRANSPORT

Asian Transport Outlook
(ATO)

September 8th, 2020

Jamie Leather - Cornie Huizenga - Sudhir Gota

Rationale for the Asian Transport
Outlook (ATO)

* Strengthen knowledge base on transport in the Asia-Pacific
region in @ manner that emphasizes and helps to create an
institutionalized process for data and information D sl
collection, analysis and documentation 2

* The ATO is primarily developed in support of the planning
and delivery of ADB Transport Sector Assistance

* Secondary objectives:
# Support National Governments in transport policy development

» Support Policy Dialogue in Asia-Pacific enabling the
implementation of the Sustainable Development Goals, the
Paris Agreement and other relevant international agreements
on sustainable development

» Support other multi, and bilateral donor organizations in
planning and delivery sustainable transport assistance

» Enable research on the transport sector in Asia Pacific

ADB
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The ATO is guided by:

(1) ADB Strategy 2030

(2) Global Processes on Sustainable Development and

Climate Change
S VI mnancucion @) W'
I> W ! DeoAnmoLLO  SUSTAINABLE  ivwossCortemiceon
'-;lAr:V msam vean a  DEVELOPMENT et Bk Bochdgn
: GOALS

mm m L) @

puncranss H]I

nAﬂIan

ATO
Developmental Impact
& 7 gfocus:

Rural Access

Climate
Road Safety Alr Pollution
Change

National
Regional
Connectivity

Reglonal Level data

Overview of ATO data indicators under consideration

Outstanding Challenges and areas of
weakness in data collection:

* Emphasis in Phase 1 (September ~ February 2021) Is on National and

* Urban data to be added in Phase 2 (March 2021 - August 2022)
* Phase 1~ BAU projections, Phase 2 - more detailed policy based projections
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Overview of proposed ATO policy indicators

Paolicy Indicators

Institutional Frameworks

Policy Frameworks {including
Equity and Gender

Funding Arrangements (including
maintenance

Policy Indicators

Institutional Frameworks

Policy Frameworks (including targets)

Policy Frameworks [regulations
standards}

Policy Frameworks {incantives)

Planning and
.
il Other transport

ATO: How will ey
it function: e

and (o-funders
(phase 2}
UN bodies Asia
(transport)

Ervironmaestt
Governance
"

Ragional NGOs with
tramspart programi
and projects

Comparative

analytical research on

the future of transport

Information
Sources
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Phasing ATO

Phase 0: Septembe 0: Conceptualization
1. CovID| :

+ Om demand
research for
r 2020 - 202: | Data — ADE tramiport
Outputy: sa ¥t
. Sharable Database [remiport data and policies) (initial version October 2020)

Inathisl Arvatysis ((EA style) Decembier 2020 < January 2021

Scoping additional ATO modules 06 (a) unil costs Tramiport (CROSSTAR) and [b) assatance 1o transport

sector by bi- and multilatarl donors as well 28 NGO and Foundations

Initiad Davalopmaent of ATO Community

Phase 2. February 2021- August 2022: Expansion and Consolidation

+ Continued on demand resesrch

Outputs:;
ab for ADR trampeort staff

windge management systoms
hening ATO ¢ unity

re Aslan Sustainable Transport Observatory Concept

Final Words ......

“Data that sit unused are no different
from data that were never collected in
thedinstplacel -, .. .. .. . .

al process and nt

“The best way to keep going is to keep going!”

American and the one who tought us
of we know odout tracsgort statistics

For mare information on the ATOD please contact Jamie Leather

{ ) or Cornie Hiuizenga (

(2) BAMZ ¥ &k
FTH A DRI B AR LT e TR T,
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Road Asset Management Achievement Assessment
in Developing Countries
and the Status of Domestic Initiatives
(ADB Discussion Paper)

Sep.8th 2020
Japan International Cooperation Agency(JICA)
Japan Expressway International (JEXWAY)

...

1.1 Background and Overview of the Survey

® Background

v JICA has implemented technical cooperation projects in about 20 countries to
strengthen the ability to maintain and manage road infrastructure and develop
core human resources responsible for road administration.

v JICA has launched Road Asset Management Platform to enhance preventive
maintenance and management of road infrastructure and to realize effective and
efficient road administration based on asset management methods.

® Overview of the Survey

v" To confirm the maintenance capabilities of 4 countries covered by JICA
technical cooperation projects (Pakistan, Kenya, Ethiopia, Cambodia) to
strengthen road maintenance and management capabilities.

v" To consider a support plan for establishing the Road Asset Management after
the completion of the technical cooperation projects.

M,’ Foen Byressaay Inermationa (o, Lixd
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1.2 Projects to be Surveyed (1)
Country Project Activities
Pakistan | Project for capacity (IDeveloping manuals, DB and BMS necessary for
building of bridge inspection and repair of bridges

maintenance and (2'Bridge inspection of pilot areas was implemented

management(BMS) (3Forming bridge maintenance management plan

(Final Stage)

Kenya Project for capacity (IImproving construction cost estimation capabilities of
building of each road management organization

management in an (2)Strengthen capability of the road management

outsourcing of road authority to manage road maintenance by performance-

maintenance business | based contract(PBC)

(Final Stage) (3/lImproving capability of a training organization for PBC
(4'Developing road condition survey method>% to road
management organizations *IR| measuring

Ethiopia | Project for capacity (IImproving AACRA’s implementation system for road
building of road maintenance

maintenance (Z Establishing development process for a road

management in Addis | maintenance management plan

Ababa City (AACRA) | @Improving management skills and knowledge of

gg (Final Stage) AACRA's technical staff
WAY e Boesaay Interationd (o, Ud

1.3 Projects to be Surveyed (2)

Name

Project

Activities

Cambodia

Project for capacity
building of roads

and bridges (2)Strengthen inspection capability of roads and

maintenance bridges managed by RID.

(Implemented) (3)Strengthen repair capacity of roads and bridges
managed by RID.

(DMaintenance and management cycle of bridges
are managed by Road infrastructure Department(RID).

(4)Developing the maintenance cycle for roads and
bridges to DPWT and related organizations

wl’ Fan Boresseay Ttaretional Coy, Urd,
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1.4 Evaluation of Achievement Level of Road AM(1)

Strengths can be developed, and weaknesses can be overcome through a support plan with
the clanfication of strengths and weaknesses by scoring the achievement levels of each item.

Maijor items Contents

Inspection | Check if inspections are regularly conducted using appropriate methods, content and personnel.

Check if the cause is being investigated for the damages observed in the inspection and also if

Diagnosis damages have been categorized considering the repair urgency and importance of the structure.

Technical | Repair Plan Check if appropriate measures according to the cause and extent of the damage are being planned
ltems pa in the middle and long term. Check if the concept of preventive maintenance has been adopted.

Maintenance | Check i daily maintenance (cleaning, mowing, and small repairs) 8 carried out regularly In a
Management | proper manner.

Repair Work | Check if planned measures are being casried out with superier quality.

Check if inspaction and repair results are properly being recorded and stored and if progress of
deteroration cver time is monitored.

Record

Organization | Check if a necessary number of people with metivation and ability are employed and if they are
and Structure | working in cooperation with other departments to promote Road AM.

Budgetand | Check if the budge! s properly planned and the necassary funding is avaiable. Also, check if the
Operational Funding | financial resources for road maintenance are secured.

ltems Bidding and Check if the bidding and contract system has improved and the outsourcing of maintenance and

%32::: repair work is effectively carried cut after an appropnate cost estimation by the ordering party.

Check if DB to manage assets is improved and if asset management is efficiently implemented

ﬁ System, DB | sing various systems.
WAY pon Boresney taretiond Co, Lid B

1.5 Evaluation of Achievement Level of Road AM(2)

T Major Items Points of evaluation
) Inspection Set evaluation items from the viewpoint of checking whether the
Diagnosis PDCA (plan—do—<heck-act) cycle on maintenance Is turning well.
Technical Repair Plan Scale of one to five assessment (initial to best practices).
Items Maintenance Middle items: 11, Small items: 34, break down: 51 items.
6 items Management #Some evaluation items that ask whether they are available/not
Repair Work implemented or not carried out are perfect scores of 3 points,
Record Storage
Organization and Set evaluation items from the viewpoint of verifying that there is a
. Structure platform in place to support the PDCA for maintenance.
'C')::‘;auonal Budget and Funding | Scale of one to five assessment (initial to best practices)
4 foii B»ddmgsanf Contract | Middle items; 4, Small items: 11, break down: 20 items.
pEEL *Some evaluation items that ask whether they are available/not
System and DB implemented or not carried out are perfect scores of 3 points.

% The assessment of achievement was based on the concept of maturity assessment of
Transportation Asset management Guide.

My Fpan Beresseay Mtermational (o, Lid o
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bad | p
1.6 Evaluation of Achievement Level of Road AM(3) e
— - - AASHTD
Level Definition of Evaluation Items (TAM Guide) At iy
Level Definition
Level 1 There i1s no effective technical support in AM.

Initial Stage Inspection, diagnosis, planning of repair plans, maintenance, repair work, records are not
Implemented. Organization, budget and financing, bid/contract system, systems, DB are not
established. There is hardly any communication in or between organizations.

Level 2 AM collects and processes basic data.
Awakening Inspection, diagnosis, planning of repair plans, maintenance, repair work, records are partially
Stage Implemented. Organization, budget and financing, bid/contract system, systems, DB are partially
established. Communication in or between organizations is limited.
Level 3 AM system forms the nucleus of the organizational activity

Structured Inspection, diagnosis, planning of repair plans, maintenance, repair work, records are

Configuration | implemented.

Stage Organization, budget and financing, bid/contract system, systems, DB are established
Communication has been promoted in or between organizations, but it is not systemized.
Level 4 AM system is being used for resource allocation, cost management and business result

Development management. Inspection, diagnosis, planning of repair plans, maintenance, repair work, records

Stage are being systematically operated. Organization, budget and financing, bid/contract system,
systems, DB are established and are being systematically operated. Communication has been
prometed in or between organizations.

Level 5 Information technology of asset management is used to regularly design new and more efficient

Best Praclices

tools and processes. Inspection, diagnosis, planning of repair plans, maintenance, repair work,
records are being systematically operated. Organization, budget and financing, bid/contract
system, systems, DB are improved and being systematically operated, Communication has been
promoted in or between organizations and is being improved continuously.

JEX,

Y Jpan Boresney termationd (o, Lid e
1.7 Evaluation of Achievement Level of Road AM(4)
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2.1 Road AM Evaluation (Pakistan)

® Although the degree of achievement for
pavement is level 3 or less, there are no
extremely low items.

® HDM-4 manages pavement maintenance

and repair but manuals for pavement ) Pavement s pection
maintenance management are not System DB Pavement diagnoss

maintained. Bidding contract 0 ! Pavement repair

® As for bridges, the level remained at 3 or e 25 -
less because it supports only the pilot g qq.: funding
districts in the technical project.

® The level of achievement for bridge repair ;. .....oni
technology is low because of immaturities  structure
of skills. Support for bridge reinforcement

Pavement repa
work

Pavement rec

operations are required. Maintenance ™ Bridge inspection
® Assuming JICA technical project related ‘

items(Bridge related items) are improved Bridge record / ‘ Bridge diagnosis

until level 3 after five years, because of Bridge repair work Bridge repair plan

continuity of NHA's effort.

The Blue line in the figure is current status, and the

Orange line is expected achievement of five years.
M” Jgpan Bgressway Intemations! Go, Lid J

2.2 Road AM Evaluation (Pakistan)

[Challenges]
® Since pavement repair planning manuals are not available, the application of HDM-4 is
depended upon. It is necessary to create and operate repair planning manuals.
® Necessary to provide support such as dispatch of short-term specialists and consultants
for the review of NHA's mid-term plan and the system update for BMS.
® There are many problems with the quality of construction works (rust by the exposure of
reinforcing bars, honeycombs, framework retention, and uneven earth pressure on piers).
[Support Measures)
® To support for preparation and operation of pavement inspections, repair and repair
planning manuals by dispatching short-term specialists and consultants. It is also
effective to introduce models that can be customized locally such as Japan PMS (Kyoto
model).
® To implement the repair work of bridges and to transfer the technology by pilot projects.
@ To improve the maintenance capability through OJT education, group training and country
specific training by inviting trainees to the expressway administrators of Japan and so on.

Js/vgr Japan Boresswey Interrationd (o, Lid 10
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2.3 Road AM Evaluation (Kenya)

® The cycle of the implementation of the £ O\
from inspection to repair on pavement
has been developed.

® Bridge inspections have not been carried
out at all. Pavemnent

® In JICA technical cooperation project, il
support for the improvement of contract T
supervision and the capacity building of system plan:
PBC is performed.
Organizational structure, budget funding Pudget funding
and bidding contract system are
comparatively substantial. Crganizational

Pavement
diagnoss

FPavement repair
work

a5

‘ PATAS Payement Recon
® Assuming maintenance and pavement °
repair work included in the PBC, bridge y -
. ' ' ' . vamienance ridge mspection
inspection (daily inspection), pavement .
inspection (daily inspection) are improved Bridge Record Biidkie diagnosis
utii 3 after five years, because of Biridge esiair work Bekios repair plan

continuity of KENHA's effort.
The Blue line in the figure is current status, and the

Orange line is expected achievement of five years.
wy Ppaon Boresseay ntormationad (o, Lid i

2.4 Road AM Evaluation (Kenya)

[Challenges)
® Damage diagnosis and repair planning manuals of pavement have not been revised for a
long time. The content is too old and needs to be revised to conform to the new technology.
The construction method in construction sites has changed, and it is indispensable to revise
the manual in its present state and to improve the technical capability. In addition, PMS is
not in service.
® Since the inspection and maintenance of bridges has not been made, it is considered that
the damage of the bridge is progressing. The repair cannot be done even if damage is
discovered.
[Support Measures]
® To support by JICA for improvement of manual revisions and quality control of pavement.
® To support by JICA technical project such as improvement of bridge engineers' capability
and manual maintenance. Since the maintenance and management of special bridges,
such as long bridges are important, technical assistance for inspection and diagnosis of
brides should be implemented early.
® To improve the maintenance capability through OJT education, group training and country
specific training by inviting trainees to the expressway administrators of Japan and so on.

MY Py Byressaiy Interretions Co, [id =
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2.5 Road AM Evaluation (Ethiopia)

® Full-scale operation of pavement

by JICA technical project is yet to come,
Although the level of achievement for
pavement is 3 or less, there are no
extremely low items.

® Bridge maintenance and management is
not enough. Level of achievement of all
bridge items are low.

® Assuming pavement inspection,
pavement diagnosis, pavement repair
plan, pavement recording are improved
until 3 after five years , because of
continuity of AACRA ‘s effort.

® Other items, including pavement repair
work, were not supported by JICA
technical project, so the current
evaluation is maintained.

maintenance and management supported

Pavement inspection
System DE Pavement diagnoss
Bldding contract Pavement repair

system pan

Pavement repair
Budget funding 2 P
- WOk

Organizational

= Pavement record
structure
Mantenance Bridge inspection
Bridge Record | Bodge diagnosis
Bridge repair work ‘Bnd;:e repair plan

The Blue line in the figure is current status, and the
Orange line is expected achievement of five years.

%Y Japen Beressaay Ntenadtions (o, Led

3

2.6 Road AM Evaluation (Ethiopia)

[Challenges])

® Technical assistance is required to imple
[Support Measures)
technical project and update the PM

® To improve bridge maintenance and
technical project.

® Necessary to take measures in case of trouble in PMS and to prepare spare parts such as
those for IR| instrument and cameras in case trouble occurs in the road condition survey.

® The repair work of bridges is implemented by AACRA 's direct force and the capability is
not sufficient. Necessary to maintain various manuals for bridges.

® To settle manuals for paving inspection, repairs and repair plans introduced by JICA
technical cooperation project, review the AACRA's mid-term plan after the end of the JICA
consultants continuously for the supporting.

® To improve the maintenance capability through OJT education, group training and country
specific training by inviting trainees to the expressway administrators of Japan and so on.

ment large-scale and medium-scale repair work.

S system. To dispatch short-term experts and

management capability by implementing JICA

My Fpan Bgressney Interationsl (o, Lid

18-207



2020 FEEEWE T £y b~X VAL N T Ty N7 — L HINTKBICBET DIEMIE - MR
FH18FE BELH

2.7 Road AM Evaluation (Cambodia)

® Generally satisfied with both bridges and
pavement at 3, which is aimed at JICA
technical cooperation projects.

® PMS has not been introduced.

® Necessary to improve the limited bridge Pavement iatpwction
repair capability of DPWT that implement b paishos S comilefo b et
maintenance and repair of both pavement

Bidding contract 3.2 Pavernent repair

systern plan

and bridges directly. 185700 ‘
® Assuming pavement repair inspection Budget funding ‘*‘"*"’;_‘»’-'“’”"

manual and pavement repair plan manual i

operation will be expanded to nationwide , ... onon cyeem bisienehtcatord

and pavement inspection and pavement
repair plan are improved until 3 after five

years because of continuity of DPWT's Y .

effort. Bridge recard 8ndge diagnoss

Brdge repalr wark Bridge regair plan

30

Mastenance Brigge inspection

The Blue line in the figure is current status, and the
Orange line is expected achievement of five years.

Jh}”"r Jpan Boressagy Intemationd G, Lid L

2.8 Road AM Evaluation (Cambodia)

[Challenges]
® Necessary to determine as a national policy, whether to continue to expand the organization
size of DPWT's direct force or to develop and outsource to local companies.
® Expressway and Mega Bridge and Investment Department does not have the maintenance
inspection technology of the cable-stayed bridge such as the Tsubasa Bridge, and difficulty in
its ability to cope with large-scale repair of steel and PC bridges can be assumed in future,
[Support Measures]
® To dispatch short-term experts and consultants for developing pavement DB and paving
inspection, repair, and repair planning manuals. To invited trainees for Japanese expressway
companies to improve pavement maintenance and management capabilities through OJT
education, group training and country-specific training.
® To support through the dispatch of short-term experts and consultants on system design,
organizational planning, contracting methods and so on.
® For capacity building of maintenance and inspection of mega-bridges and improvement of
repair technology, dispatch short-term experts and consultants. Invite trainees to Japanese
expressway companies, research institutes, construction companies and so on to improve
the maintenance and management capabilities for mega-bridges through OJT education.

MY Japan Byressway Intemationsl (o, Ltd 2
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3.1 Initiatives on Road AM in Japan
(JICA +Road Asset Management Platform)

[ [Activity Goal] : To soive the issues of road infrastructure maintenance and management in developing countries, JICA )
will gather knowiedge from Inside and outside the country. JICA aim to develop road administrative personnel to establish road
asset management in developing countries through the following initiatives. J

CWWUW {2Knowledge Co-Creation Program

* Locaization of manuals and suppart far knowiedgs
Instutionaization {industry-government-academia)

+ Trial intreduction by piot work and - Information shanng among il
lecal demonstration couniries b S

\_+ Estabishment of PDCA cyde
3

@
* Promoting pelvate-laves tachnical cooperation  + Academic-induslry cooperation - Achiavernant evaluation of Road AM
. + Introcduction of local government iniiative - Technical training of Japanesa engneer

T -
Disseminating information w

through various activities
under

\/’ industry-government-academia

collaboration
Road Asset Man?ement Platform |
.
( <JSCE> f < Private Company > <MLIT > ( < Partner University >
* Memorandum of - Japan Association of + Overseas expansion stralegy - Hokkakdo Universdy
cooperation with JICA Asset Management * National conference of ; ":"'"‘""’ “\‘);“"""y
g y P - Kanazawa Mers)
 Inheritance of SIP - Expressway companies s - Kanazaws Institute of technciogy
uciure technology - Private nfrastructure i EDINTRONS SRLATY - Giku University
ed subcommittees )| techaciogy )\ <Local Government> ]| . noesaki Universty
- 2 o Ryukyu University  elc =
WAY 1pon Boressey Iterstiorsl Co, Urd o

3.2 Initiatives on Road AM in Japan (MLIT)

Identify the overall infrastructure maintenance issues and what needs to be done about the

[ Overall Challenges of ] ( Items to be addressed ]
infrastructure maintenance
)Establishing a maintenance cycle
OAging of infrastructure i sl e
developed in the period of
rapid growth has increased at (IConsolidation and reorganization of facilities
an accelerated rate
(OIntroduction of various contracting methods
(JDecrease in the number and »
shortage of technical staff Technology transfer and training
(CUse of new technology
(_Decrease in civil engineering
budget {Utilization of available data

ltj (JPublic understanding and cooperation
WAY panBoresseay Intemationd o, Lid

&
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3.3 Initiatives on Road AM (MLIT & Local Government)

Systematic support for the efforts of local governments
by implementing “Road Maintenance Conference”

[ Organization of the conference ]

- Regional Development Bureau of Ministry (Branch office)

+ Local public bodies (State/municipality)

+ Expressway companies (NEXCO, Metropolitan, Hanshin,
Honshu-Shikoku Bridge)

+ Other local expressway companies

[ Roles of the conference ]

« Providing information on maintenance and management
+ Understanding of the status of inspections and repairs Hiroshima Prefecture Road Maintenance
and promotion of measures Conference (2018/3/16)

+ Support for contracting out of inspection work (e.g., \ /

regional package contracts)
+ Technical consultation

%Y e Boressney Tntamationd (o, Lid =

3.4 Initiatives on Road AM (Universities)

University Name of the project Project outline
Mechanism for sharing know-how through industry-
Tohoku Univ. Tohoku Infrastructure Management Platform academic-government collaboration
. " Community-based human resource development and
Gifu Univ. Maintenance Expert, Infrastructure Museum technology certfication system
c Tani PR 2 Community-based human resource development and
Nagasaki Univ. Michimori system {Roadside officer) technology certfication system
® Tohoku Infrastructure Management Platform #Michimori system in Nagasaki Pref.
Infrastructure Management Peateons s o Iotesidy As of 201841
Research Center [ Peiatiantiots Qualifcations | Authonzed
maetain the entro
rosd and
advanced technology mapector n
Speaific ®
People who can plan inspactor
mspections and
S Assitant 152

ecpl - T
o inspaction Roadside 256
Joosk Assistant oMoer
5 inspector
¥ Cormmut Techrrdagy O
Mapey Oornbaimaartee "" —

Jepens Trbets

Hawayuns Oy, Yawaysts Pokotar b

Vg 33 Ceege
Mpen Corn i tne Fedarbes, Tohes Brawsh Roadside officer P:f“"" who five in the

PT Cusniun has breaty diasmanan Trdwbs Baw b B and are able 5o
Jupaa MAge Canamairiin Avicctos Totwks OYus notice structwal abnormality

avagats ?etic Weeor Deowrtwes
lt)’ T s htorod
Borutii <y Pa Wens Diparsend
WAY 1pon Bareseay Hleretiond Co, Lid 4
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3.5 Initiatives on Road AM in Japan (Expressway Companies)

! Deformation of bridgs ]
® Large-scale update and repair projects —
have been continuing for 15 years since Detortatons R veb groer_
2015

=Y

® Total project cost is 3,020 billion JPY

spoer ni:o!F thibBower sideof RG lllh

b (Blﬂ (:908) RO::::VO'YR?::::’ glrl:m' i Deformsdons of earth structure and tusral ‘
reinforced, along w replacements | = e
of remarkably deformed floor slabs and SLomon we st
girders, and water-proofing work as
preventive maintenance

® (Soil structures) Replacement work of

ground anchors that show high
corrosion
® (Tunnel inverts) Inverts have been
installed for improving the bearing | ;.. .cs e (R
power of the soil i b~ ol
it |§.ﬂ Hah-pafmrae s watanwos |3 150
o0 e Grdsr rarioecement 260)
Lerge-scak razer [Sam ;}U}!U‘I;’L\.ﬁ‘ﬂeﬂ s |Grond Archor, Dranags bonrg 1 15|
Tend umel [hvert 3rch construction 35
- i ]

MY Jpen Beressaay interrational (o, Lid, <

?.6 Initiatives on Road AM in Japan (Expressway Companies)

Smart maintenance highway (SMH) : Introduction of ICT and

other innovations, a comprehensive maintenance system which

all elements are well harmonized with engineers' capability. e

‘T4

N, - Analyzer L

i~0 Userinterface  as Mobila PC

S ™

S

)
- =
™

- i
J Charts

e

UAV Helicopter Robots ' Measuring vehicles

/\-/mCY Jopan Boressway Interrationdl (o, Lid “
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| 3.7 Initiatives on Road AM (Expressway Companies)
User interface of RIMS (Road Informatlon Management System)

ik e 4 el AT == E_T____l
AR e — =t : 3 p—

l.iamgemeﬂ‘cmwol incicator (KPIy ! .ﬂ

Thes sommn usee Fower 1 Deskop proadiad by Marosolt
Corpoation

bttt na_-zt t =]

——— _|_ —

l L FiE ] ik, Pavementmode 151
Ay oo Boresassy Interretions (o, Lid, e

| 3.8 Initiatives on Road AM in Japan(Private Companies)

Efficiency of Repair Works & Sustainability in Developing Countries

Asphalt Pavement Repair Work using a pavement repair material “Excel Patch”

Improvement of work efficiency and quality control by using an +  Achieve the early repair of potholes
asphalt pavement repair material "Excel Patch” ‘and lmpmvemenlofdurabnnyamt
by EXCEL PATCH method
Locationof use ) Prescﬁbe EXCEL PATCH method
> as a standard method of pothole
. R repairs in a road repair guideline.
iy - - EXCEL PATCH method can be.
N s applied in all weather conditions
¥ ’ (rain, frost, snow etc.)
— . {5 T +  Ship 140 tons (6,300 bags) and
Rapai ofptholes s Excel g el EXCEL PATCH method applied in

case of repair of national road

IKEE Co., Ltd.
http://www.ikee.ip/

31"lmsl?

Production Plant of
Excel Pateh in
Laboratory of RID

> . =
&” WAY pon Boressaey Intamiationdl Co, Lid
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3.9 Initiatives on Road AM in Japan(Private Companies)

Efficiency of Inspection and Monitoring Works & Sustainability in Developing
Countries
Multicopter-based Inspection Robotic System with Visual Observation and Hammering Test Daviass

R&D Objectives and Subjects
{___Background | [ Keyponts )
Problems in nfrastructure = Mobility mechanisen with drones and whooks

* Inspection by visual chsenvabon and hammering
1&515

[ Purpose )
Less cost and high efficacy
using drones and automatic délbg
analysis
»  Less costs for special matenals
» Raduction of road regulations

# High avalabiity of recotded
Inspection data

- »  Ausomotc sbonormal detections.  Schamate lustration of :
1[) » Support for inspection roports e Inspecticn grocess \_ Hammering test Sound analysis )
—
wA

Y panBoresswey Intemabional G, Lid, -

\Fiying close 1o the target

Rurving on the target )

~

3.10 Initiatives on Road AM (Private Companies)

Efficiency of Inspection and Monitoring Works & Sustainability in Developing
Countries
Flying Robot (UAV: Unmanned Aerial Vehicle) for Bridge/Tunnel Inspection

R&D Objectives and Subjects

[__ Objectives |

Develop alternative system for infrastructure inspection utiizing a flying robot with hammerning test equipmeant

Utilization of flying robot
@ Reduction of road closura time
2 Easier access to remote areas

@ Less risk during the inspection

“‘

Fiymg robot under duved

| Research Topics |
A Development of flight control technology to cope with GPS-denied and highly windy environments
2 Research of inspection technology for concrote structures using h ing test pmont

] 3 Research of effective ways of inspection in terms of safety and time
5)4

WAY pon Boressnay nterretiond (o, L. 2
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3.11 Initiatives on Road AM (Private Companies)

Efficiency of Inspection and Monitoring Works & Sustainability in Developing
Countries

Quantitative Evaluation System of Cracks on Distant Slabs by Digital Image Analysis

R&D Dbjectives and Subjects -

{___Objectives )
+ Davelopement of a systormn that can quantitatively evaluate the detedocation stage of road bridge slabs by mmage analyses

Conventional inspaction of sinhs Inspaction of Sats Dy Imaga analyss

{

i
RO
wgton |

( Subjects (2014-2018) ]

+ Davelopment of dgital imaging technology by UAV and pole
« Rualization of high-definition image shooting elioinating the
nfluence of vibration
* Dovelopment of image analysis technology capable of extracting
and quanttatively evoluating planar damage
- Estenation of area of free e and adden crack width

+ Image technology that can obtan analysis results quickly on sity
]ﬂ « Realzation of taster processing using tablet PC
way

Toen Boressway Intermetiond (o, Lid, s

3.12 Initiatives on Road AM (Private Companies)

Efficiency of Inspection and Monitoring Works & Sustainability in Developing
Countries

Early Warning Monitoring System of Slope Failure using Multi-point Tilt Change and Volumetric
Water Content

RED Objectives and Subjects

Reasaarch and develop o highly nccurate. multi-point early-wiastning system for slope failure using low-cost
ul SENSOrs

| OfNcult 10 wrstas
Empensive o vt
D NUMOrous s
mu”ﬂm
mmh

Subjects (2014-2016)

Lowcosl.easﬁymuﬂodlmmo's o,
= Realized low cost multi-point measuroment. |

Multh-poirt Monitormg Systary

MEAsUremeonts.
o *= Roalizod hgh-procision, stablo. eardy warning &

]f- wope fallure system — '.“,"_ e
‘Ay Tpen Boresnay Intermatioral Co, LG, i3
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