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| would like to extend my sincere congratulations to
the winners of the 5th JAPAN Construction
International Award.

The Ministry of Land, Infrastructure, Transport, and
Tourism (MLIT) established the JAPAN Construction
International Award in 2017 to strengthen the
competitiveness of the Japanese construction
industry and to encourage companies to expand
their businesses further overseas. The award
recognizes construction projects that demonstrate
Japan's strengths overseas and are appropriate
symbols of the "Quality Infrastructure." as well as
medium- and small-sized construction-related
companies taking the lead in their overseas
activities.

This year's awards, the 5th in the series, were again
presented to outstanding projects and companies
representing Japan's "Quality Infrastructure."

In addition, the "Special Award (Pioneering Activity
Category)," established to commemorate the 5th
anniversary of the Japan Construction International
Award, was given to three activities that have been
highly evaluated for their contributions to
infrastructure development around the world:

i) grassroots activities for community road
development that utilize Japanese technology and
collaborate with local residents; ii) the transfer of
Japanese railway-related technology; and iii)R&D
activities aimed at integrating construction and
technology. These activities are expected to
contribute to the realization of the "Quality
Infrastructure" overseas, and | look forward to the
expansion of these efforts and their development
into future "Quality Infrastructure" projects.

By presenting this award, | will disseminate Japan's
"Quiality Infrastructure" effort to countries around the
world. | will also strengthen the necessary support
to enable the Japanese companies to promote
overseas development further actively.

Finally, I would like to congratulate all the award
winners and wish them continued success in their
future endeavors.
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What are the “G20 Principles for
Quality Infrastructure Investment”?

Demand for infrastructure in developing countries continues to
greatly exceed supply. In addition to using technological capabilities
to provide infrastructure that contributes to the development of
such countries, Japan also aims to define the concept of “quality
infrastructure” and share it as an international standard so that an
even greater number of people can utilize high-quality
infrastructure. Participants at the G7 Ise-Shima Summit held in
2016 compiled the “G7 Ise-Shima Principles for Promoting Quality
Infrastructure Investment,” and at the G20 Osaka Summit held in
2019, G20 member countries, including new donor countries,
approved the “G20 Principles for Quality Infrastructure Investment,”
which includes elements such as openness, transparency,
economic efficiency and debt sustainability, as an expression of
their high aspirations and shared strategic direction regarding
investments in quality infrastructure moving forward.
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The “G20 Principles for Quality Infrastructure Investment” consists of the following six principles.
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. Maximizing the positive impact of
infrastructure to achieve sustainable
growth and development
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Building Resilience against

Raising Economic Efficiency
in View of Life-Cycle Cost

[RAI5 “Principle 5
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Integrating Social Considerations

Integrating Environmental Considerations
in Infrastructure Investments

[RAJ6_Principle 6

Strengthening Infrastructure
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Principle 1

MWt is important to promote a virtuous circle of economic activities by building
capacity, improving productivity and promoting private investment through
infrastructure investment that creates new jobs and transfers technology.

W Sustainable development should be promoted and connectivity
improved through infrastructure investment aligned with SDGs, etc.,
while maintaining consistency with national strategies.
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Principle 2

M infrastructure investment should attain value for money. It is important to
consider not only the construction of infrastructure but also the total cost
over its life-cycle, including operation and maintenance (O&M). Infrastructure
projects should include strategies to mitigate the risks of delays and cost
overrun. Innovative technologies are also useful components.
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Principle 3

EThe impact on ecosystems, biodiversity, climate, etc. should be
considered. It is also important to utilize green finance instruments by
improving disclosure of environment related information.

Natural Disasters and Other Risks in Infrastructure Investment Governance
RA1 [REN4
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Principle 4

B Natural disaster risk and man-made risk management must be factored
in from the design stage. Disaster risk insurance should incentivize
resilient infrastructure.
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Principle 5

Minfrastructure must be inclusive, enabling the economic participation and
social inclusion of all. It is important to consider openness of use, safety,
gender, and those who may experience particular vulnerabilities.
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Principle 6

B Openness and transparency of procurement, anti-corruption efforts, and
access to information and data are important.

Wit is important to assess not only project-level financial sustainability but

also macro (national) level debt sustainability.
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Upper: Pre-fabricated steel widening bridge; Lower: Steel box girder bridge

FIDDSMIKBEDTEREE,
First zigzag section after the completion of the construction work

JTRARERLTTE/
Foamed cement banking method

IR % U e HEKES
Drainage canal using locally quarried building stone

ROERGESEE (FE7054) TREE Completed East-West Road Improvement Project (N-70)
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Contributed to the strengthening of the
western corridor (between Pakistan and
Afghanistan) against natural disasters while
enhancing the overall capacity of the corridor

National Highway No. 70, one of the few major highways
through the mountainous regions of Pakistan, has a
series of narrow, zigzag sections with frequent falling
rocks and landslides that often stop the flow of traffic.

In this project, the construction work was carried out
while maintaining the flow of traffic, strengthening the
highway's resilience to natural disasters while
simultaneously enhancing its capacity.

Data

Period : From July 2016 to December 2019
The Employer : NHA > National Highway Authority

Applicant : TAISEI CORPORATION /
CTI Engineering International Co., Ltd.

Relevant Companies

Design : CTl Engineering International Co., Ltd. /
Oriental Consultants Co., LTD.

Construction : TAISEI CORPORATION

TEDBIE Summary of the construction
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The project was located in the steep mountainous area with a
height difference of 600 m, and the project improved the 11.5km
road with an earthwork section, including two zigzag areas, and
a bridge section. It drastically modified the road alignment to
improve travelability. With the average longitudinal slope limited
to 4.6%, vehicles can now pass on both sides of the road with
the speed limit of 40 km/h through all the sections (except the
sharp curve sections for which the speed limit is 30 km/h).
Newly constructed 11 bridges, including a 4-span continuous
steel box girder bridge with a minimum radius of 30 m at the
sharp curve sections, improved the road travelability for longer
vehicles.

Proactively utilizing Japanese technology for the first time in
Pakistan, The construction was carried out without obstructing
the flow of traffic. It adopted Pre-fabricated steel widening
bridge in the steep zigzag segments in parallel with existing
roads and introduced Mechanical stabilized earth retaining wall
construction and Foamed cement banking method for the
banking sections.

Meanwhile, the project proactively adopted existing methods
using locally quarried stone. It successfully reduced costs and
created jobs in the region by effectively combining the advantages
of Japanese engineering and local construction methods.
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Btz D& e MR LIa NS DL Implementation of construction work
while maintaining existing road functions

WHEBAOHENITRRR,
Steel pipe driven into hard bedrock
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By adopting Japanese technologies such as
weather-resistant steel for steel bridges and
epoxy-coated ECF strands for the ground anchors, life
cycle cost reductions were achieved.

The project obtained the cooperation of Japanese
specialized construction companies for work requiring
technological know-how such as pipe driving into hard
bedrock. Meanwhile, the Japanese engineers
transferred their know-how of the maintenance and
management of roads to the local engineers by
creating manuals covering inspection and repair.

The project strengthened disaster-prevention
measures and the highway's resilience to natural
disasters by establishing rockfall protection walls and
new drainage channels while also implementing other
effective actions for sections where traffic was often
obstructed due to falling rocks, landslides, and flood.

The construction work was carried out throughout the
project while maintaining the flow of traffic. The project
successfully minimized the negative impact of the
construction work on the local economy, contributing to
the maintenance of convenience for local residents.

\

ECFRNI Y NE@ERULIZY TV RT Y h—/
Ground anchors using ECF strands

BRKE (LI 2N RSN RIFEE
Existing national highway with enhanced resilience to natural disasters
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CTI Engineering

International Co., Ltd.

Acting General Manager,
Transport Development Division

B ERE DA A EEE (B2ARAT) /
Masonry retaining walls for the existing road
(before the construction work)

Combination of local conventional
technology and Japanese technology

It is said that the project road have been
developed to provide access to Fort Munro, which
was used as a summer resort and located 1,972
m above sea level, during Biritish rule in the latter
half of 19th century. During detailed design by the
consultant, we revealed signs that the roads
constructed on the steep slopes were widened
little by little over time. Existing roads constructed
by traversing steep bedrock slopes with limited
construction equipment and resources, have
incorporated several ideas and achievements of
their predecessors. Especially, the masonry
retaining walls constructed by quarrying the locally
abundant sandstone, has been utilized as strong
structure since long time ago. These structures
are durable in nature, blend in well to the local
landscape, and are truly historic structures. In
addition, this kind of local technology is highly
advantageous in terms of maintenance and
management, in that any damage caused by the
collision of a vehicle or the like can be promptly
repaired. When this project was designed,
thoughtful attention was given to effectively utilize
such local technology and existing structure in
combination with Japanese technology, so that
the project road would become friendly to local
community.

(CTI Engineering International)

BESR OB HEEE R G IER LICB R (B %) /
Road improvement making effective use of
existing masonry retaining walls (after the construction work)

(O SR



IEY—R Episode

5L Column

7O I hEfTE
NEARY Y7 DREHERDEIL

ATOVIINSABEDNKETBIBRL A2 (RE
RRADEMEEZDLS5EDD) (M (CHTBHITH
D.EHRYTO0RINS. TOYV I NEREORS
ZHERT D20 [CRA BB PRRN G ENROH SN
FUTz. BAKERE - EIRGBAME (ICA) - FTE L@
LTke@ighaaz B, BRE—ALLE>TRR
DEECHIBTIHEEZH LT L.

MBREFT - F+v > /Tl IRRAREEDIEE 2 2174
MO FHIBHAT (CLB24BRBBER. AR —NOELED
ZYERS AT REREDRE. BHEAADIC (EFEY
DXFREREZEZREL. TELANILZRIELFLZ.E
TEORARNEREMD/NF R ABYEZEALLY. IR
25y 7 ERKICIEHTEROBNZFTCHLHRAEZ
T2 EARIRIDHFZFEHIIE LT,
ERCLZIRI-MEOINEFr o ThoAHTE
TUEAPHITII A S T RREDOER (FRESN T
IO AN RELEFICRNEEGIHEDHBEFETLL
MBRICEFT > TATA—F1ZELIZW . AKR—Y
ZERUARZVE BIREDRBZAYIICUE L,

LR EBITIDRZAN—DALHISHFOFERE <
TAVERWZE 7OV NETRIE ETEDOR L
[CE>TRENBMT D E LTS HITDA L DEFEDE
BLEICERTBENTE LB END IR ICERE
OV INEONIZZERBBULCRBVET, (KAER)

wnEH
Author

hEE"
Shoji SATO

KRS (HR) ERRSZIE AL
N70S#R1E THAFEPT FEFFR
TAISEI CORPORATION

Project Manager,

N70 Road Improvement PJ,

Civil Engineering Department,
International Operation Headquarters

Balancing project implementation
and foreign staff safety

In this project, construction was undertaken in a
region for which “Risk level 2 (Avoid Non-essential
travel)”, as issued by the Ministry of Foreign
Affairs, was in effect; therefore, constraints and
special measures were required to secure the
safety of those involved in the project, especially
given the concern for kidnapping and terrorism.
We established a safety liaison council in
collaboration with the Japanese Embassy, the
Japan International Cooperation Agency (JICA),
and the Employer, and implemented a
contingency plan for unexpected situations
through concerted efforts with all those involved in
the project.

At the local office and camp, we received
guidance from the local security agency, arranged
round-the-clock monitoring by surveillance
cameras, and installed physical security
enhancement equipment such as a car stop at the
entrance gate and X-ray machines, etc. at the
office entrance, to enhance the level of safety. In
addition, we hired Pakistani personnel specialized
in security measures, conducted background
checks when hiring local staff (with the
cooperation of the local police), thus nipping risks
in the bud.

We could not leave the camp without a police
escort which limitted our opportunities for
sightseeing, interaction with the local community,
etc. This made us to live with a lot of stress.
However, we had parties and enjoyed sports
inside the camp on weekends, making the very
best of our time to relax.

We received considerable encouragement from
passing drivers during the construction work;
traffic has increased since the completion of the
project due to the enhanced road travelability. We
were able to contribute to the improvement of the
quality of life of local residents. In these aspects,
we are pleased to have been involved in this very
meaningful project. (TAISEI CORPORATION)

W25 7 EDISRDERF Interaction with local staff
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Experience in East-West Road
Improvement Project (N-70)

Shed haroon rasheed,
University of Engineering and Technology Lahore
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After the graduation, the breakthrough | got to
groom myself as a skilled Engineer was after
joining as Site Engineer in TAISEI Corporation.

| was assigned the PFSW Bridge work and was
able to polish myself under the best learning
environment offered by the TAISEI Corporation, As
Japanese always focus on to bring the best
quality of works in an effective and safe manner
with a lot of earlier planning keeping in view all the
possible aspects/outcomes, which is the key
reason behind the timely completion of the
Project.

The N-70 Project is considered to be a marvel of
Engineering in Pakistan, which was completed
with specialized technology imported from Japan
and more than 1000 workers has got the required
skills under the umbrella of Japanese Experts.
Now | am stationed in Pakistan and given the
opportunity to work as civil engineer to engage in
Taisei's project.

The People of Pakistan are grateful to the people
of Japan and hope for further cooperation in such
Developments Projects.

WABRIEFETORIEEDIRTConstruction management of East-West Road Improvement Project
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MRT Downtown Line 3; Bedok North Station, Mattar Station,
Bencoolen Station and Associated Tunnels singapore
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Bencoolen Station, escalators leading to basement 6 level
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Tunnels bored by TBMs with advanced management knowhow

70 I MDEIE Project overview
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"Made by Japan"T
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s%5t#& ARUP, T.Y. Lin International / Aedas, ONG & ONG
I SATO KOGYO (S) PTE. LTD.

Singapore's deepest subway station,
43 meters below ground, "Made by Japan"

For subway construction projects in Singapore, the
company has completed three technologically difficult
construction packages safely and within the contract
period, which involved deep excavation in an urban

area, tunnelling by Tunnel boring machine (TBM) under
complicated soil conditions, and large-scale excavation in
a residential area, thereby demonstrated our
technological capabilities as a Japanese company and
also contributed to the development of public transport
infrastructures.

Data

Period:From February 2011 to December 2016
Procuring Entity : Land Transport Authoirty
Applicant:SATO KOGYO CO., LTD.

Relevant Companies
Design:ARUP, T.Y. Lin International / Aedas, ONG & ONG
Construction:SATO KOGYO (S) PTE. LTD.

Bencoolen Station was constructed in a limited space
surrounded with numerous buildings

TR (L H B @GR ) EA S DIIHINSIERIBIONATMIAICEE L,
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For connecting cross passage between inbound and outbound lines,
method for constructing vertical shafts from ground level was altered
to a non-open-cut NATM method to reduce impact on the surrounding
environment.

Ry —L U BRIEHIRCHIRU I ERERG/
Gigantic boulders that emerged during the excavation work in
Bencoolen Station

RRyY ) —ZEROBAGRETHIES N8/
Blast valves in wall at Bedok North Station

TEOHEE Summary of the construction
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Bencoolen Station, with six basement levels and total
floor area of 24,000 m?, is the deepest station with the
largest floor area in Singapore. Construction of the
station was difficult due to gigantic boulders in the
ground. The works was completed in a limited space
surrounded with numerous commercial buildings and
respecting intentions of the stakeholders.

Mattar Station and Tunnels is to construct an
underground station and tunnels by TBM with a total
length of 2.7 km (for both inner and outer bound). Boring
of the tunnels were difficult due to complicated but
predominantly soft ground, passing through sections
where the linearity distance between inner and outer
tunnel being only 1 D or less and proximately an existing
main sewerage.

Bedok North Station and Tunnels is to construct an
underground station and tunnels by TBM with a total
length of 1.4 km (for both bounds). The underground
station has a special explosion-proof structure where
required, so that the entire station can serve as a shelter
in emergencies. The structure has thicker outer walls with
more reinforcing steel to provide a greater degree of
safety for the people.
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For excavation of boulders and tunneling, customized
machineries in cooperation with a Japanese construction
machinery manufacturer and TBMs from Japanese
manufacture have been deployed respectively. The
Company has applied Japanese technologies in both
intangible and tangible ways, and completed the projects
in collaboration with a local partner companies.

ISEE IS Y AR—ILTMRTEIR L EZ #i L TH Y. Mt
TEALEO-AIBEDEERFERIESODERLRERLE
BUFU AMEBTOFMES T F v TEBREBFREHS
F=IFINDIVHR-IINERZROEN RILITHEZZEL
FU.

The applicant has continued to secure contracts for MRT
line construction projects in Singapore. The proposal for
assigning local staffs who have been trained locally is
among the important factor to secure the contracts.
Because the results of this projects were highly evaluated,
the Company also won Singapore's first large-diameter
tunnel construction contract for a new Terminal 5 of
Changi International Airport.

EEERTEFSERREDOTIAEERPIREFE L E L@
FFAYT2ARNZOFv—RIAN—RF—E H5BHE BHLE
BEFBEOREXREFDLORMREZRE. L. TOR
REeFELEICI/RITDE. O AR—ILICEVWTIERN AR
zRAL BAOKIMhET7E—ILLELE.

The Company has received a numerous local awards,
such as the Construction Excellence Award in the Civil
Engineering Business Division by Building and
Construction Authority, the Land Transport Authority
Infrastructure Best Partner Award by Land Transport
Authority, and the Safety Award of the Workplace Safety
and Health Council of the Ministry of Manpower. The
Company has positively conducted public relations
activities in Singapore by, for example, announcing their
accomplishments in newspaper advertisements, thereby
appealing Japanese technological capabilities.

Best Managed Rail/Road
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Half century in Singapore and
enhancing international
competitiveness

Since its independence as a city-state in 1965,
Singapore has regarded the development of
advanced public transport infrastructures as one
of its most important policy items with an aim to
strengthen its economic growth and international
competitiveness. The first MRT line was opened in
1987. We, as our first MRT construction package,
have been awarded contract of three elevated
stations including 5.4 km viaduct of East West
Line (contract C306) in 1986. Later, we have
continuously secured the construction of new
lines, such as two contracts for North East Line,
contract for Circle Line, and extension of East
West Line from Boon Lay. In 2008, we undertook
large-scale modification works at Jurong East
Station, which is a transfer station between North
South Line and East West Line. In this work,
almost all sections of the viaduct that were to be
newly built, including the station, were close to the
operating lines, and besides, there were sections
where we had to cross over existing operating
viaduct, so the work was technologically difficult.
"Teamwork" with Client and partners is the one
which has led us to smoothly open these many
lines, as well as projects in Downtown Line3.
Later, Upper Thomson project for Thomson-East
Coast Line was opened last year, it is another
great achievement for us.

MRT construction projects that we have been
involved in so far (a total of 14 elevated and
underground stations, viaduct totaling 11.6 km,
and tunnels totaling 12.3 km) account for

about 10% of the current total MRT system.
Furthermore, this year we have secured contract
of Tavistock station and tunnels for the new line,
Cross Island Line, and have just commenced the
works.

We entered the Singapore market in 1972, such
that this year marks our 50th anniversary year in
the country. We hope that we can contribute to
the further development of public transport in
Singapore through exporting high-quality
infrastructures.

R 13

Infrastructure - Project Partner

EREPAETEOY 21001 —ANREUYETE
Modification works to Jurong East Station
that was close to operating lines

RYIOMRTLE, HARCI06TX (1986%F) /
Company's first MRT construction project,
contract C306 for East West Line (1986)

Merit Winner: Sato Kogyo (S) Pte Ltd

FEEBTA YT IRANT Y F v —RRNNN—NF—HZXEH
Receiving the Land Transport Authority Infrastructure Best Partner Award

SUAR—IINGERZROARMN RIVITBEZE/
Winning Singapore's first large-diameter tunnel construction project
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The Project for Construction of
New Thaketa Bridge wenmer

FyrIBOn7TOY 1y Mg Overview of the project for the construction of New Thaketa Bridge
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Bridge for strengthening the ties
between Myanmar and Japan

The construction of Baluchaung No. 2 Hydropower Plant
commenced in 1954 as a first project under Japan's economic
cooperation for Myanmar. Since then, various types of
cooperation have been provided for developing the country.
The New Thaketa Bridge was built under the Japanese grant
aid as one of the cooperation. The new bridge has accelerated
the development of the country not only by improving traffic
situation and safety but also by transferring advanced
technologies to local engineers during its construction.

Data

Period : From April 2015 to July 2018

Procuring Entity : Ministry of Construction, The Republic
of the Union of Myanmar

Applicant : Nippon Koei Co., Ltd. / TOKYU CONSTRUCTION CO., LTD. /
TOYO CONSTRUCTION CO., LTD. / IHI Construction Service Co., Ltd.

Relevant Companies
Design : Nippon Koei Co., Ltd.

Construction: TOKYU CONSTRUCTION CO., LTD. /
TOYO CONSTRUCTION CO., LTD. / IHI Construction Service Co., Ltd.

SIERNOMALITRIE
Delivery of steel pipe sheet piles and concrete placement

PCTUANTR—XREDIREFH TS
Overhang erection for the PC extradosed bridge

TIEOEE Summary of the construction
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The existing Thaketa Bridge had a key role for logistics as it
connects the city center of Yangon to the special economic
zone (SEZ) located in the south part of the city. However,
the existing bridge has been in service for about 60years
with severe traffic congestion. The damage accumulation
caused serious degradation in the bridge. With the aim of
overcoming such circumstance, the construction of a new
bridge was determined under Japanese grant aid.

For the bridge piers in Pazundaung Creek, steel pipe sheet
pile foundation was adopted for the first time in Myanmar.
Shop-fabricated long steel pipe sheet piles were procured
to the construction site by water-transport without cutting in
manufacturing factory. As this way of procurement made
the construction process simple and more reasonable, the
construction schedule was well-controlled regardiess of the
weather while prioritizing the quality assurance.

It is important to select a suitable bridge type to
accommodate busy water traffic on Pazundaung Creek.
The PC extradosed bridge was adopted to efficiently secure
the clearance required for shipping lanes by setting the
space between piers and the height from water level to
girder in proper way. Applying this bridge type was also the
first attempt in Myanmar.
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The new bridge are safe and secure because of its
smooth road alignment and wider width. The massive
structure alleviates the weight limitation and the 4-lane
road considerably reduced chronical traffic congestion. It
promotes economic activity more and more by enhancing
the logistics capability.

PCIUZANTR—=XMELHE RARF B RS EARFBEAM DA
BGEANERMBE IOV T LADERMBICLS>T Iv Y —E
KifiEDRENM LICHFESLE LI,

This project contributed to the inprovement of the
technical skills of engineers in Myanmar by implementing
technical transfer program and introducing the Japanese
technologies such as steel pipe sheet pile foundation and
PC extradosed bridge.

NERFERINERCERBINTCASTES ABRARTIv Y —
ERZRAENSAAKEDREEED FTRELLFEBSLL
BREFHES N ABREREENAEICS AT AN ERY
FU.

At the opening ceremony, the Construction Minister of Myanmar
gave a compliment for the quality of the new bridge, which was
built under the quality control in Japanese level. The project
associated with the new bridge construction started immediately
after the relaxation of the restrictions on foreign investment. The
success of this project became a foothold for the Japanese
construction industry to enter the Myanmar market.

T=T7IIUHREEDBAICL>TAYT I ROEHEERZ X
DOHREEBEY Za7 L2 FRLTSA 7T A7)V aXNIERREL
FU.

REFDIRY T IBORF EBEIB/
Traffic Conditions on the Exsisting Thaketa Bridge

The burden for maintenance can be reduced by employing
cable vibration damping devices which decrease damage
on the structure. Maintenance manuals were also
well-prepared for reducing the life cycle cost.

T Al
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BB 700 Z LICH FTBDKEBKIDHERE
Lecture on Hydraulics and Hydrology during the Technical Transfer Program

FBRACHIZIv > V- ERREAERE—FOKF/
Speech by the Construction Minister of Myanmar at the opening ceremony

=7 EEPICHIREBERE
Installation of Vibration Damping Devices at Cable Anchorages
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Completion ceremony attended by trainees, Ministry of Construction staff, Embassy of Japan staff,

Department (International)
and those concerned with JICA

A technical transfer program
in response to the request from
the Construction Minister of Myanmar

It happened in the early summer of 2014. The
Consultant and the Ministry of Construction confirmed
the consultation agreement and signed it together. We
exchanged greetings each other for a long relationship,
shaking hands with smile. At the social gathering that
night, everyone had a wonderful time for celebrating the
conclusion of the agreement.

After the gathering, the Director General of the Bridge
Department of the Ministry of Construction whispered
in my ear that the Minister was concerned about the
consultant agreement not containing any technology
transfer program. In fact, we had heard of the request
on the technical transfer before and intended to provide
cooperation through the explanation of technological
features and in-site visits. However, we did not
anticipate at all that the Minister hoped for the inclusion
of technical transfer in the agreement. As the scheme of
grant aid is generally applied only for construction of
facilities by donating funds, we were unable to judge
ourselves whether we can accept such request or not.
All' we could do was to reply that we would confirm it in
Tokyo and ask the Director General to tell the Minister
that we would consider it positively.

After returning home, we reported the expectations of
the Minister and submitted a technology transfer
program, including lectures (river engineering, geology,
bridge foundation, superstructure and so on) as well as
OJT training that enable local engineers to experience
field management in each phase of the construction
progress. JICA understood and agreed with the
requests from the Minister, and then we were able to
undertake the program without any issues.

The technical transfer program was completed in
March 2018 prior to the completion of the construction.
A completion ceremony for the technical transfer was
held with the Minister of Construction. The trainees
gave presentations and awarded completion
certificates. After the ceremony, we received
appreciative comments from the Minister of
Construction about engineer's skill development
through the technology transfer program. We all
sincerely hope that the trainees will contribute to
technological development in Myanmar and that they
can serve as bridges for further cooperation.
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Three Runway System Project C3201 -Deep Cement
Minng Works (PaCkage 1) Hong Kong Special Administrative Region

CODMYBRIC LD AFUEHBRRTE
Large-scale ground improvement work by CDM improvement vessels

# - RERS W CONSTRUCTION INDUSTRY COUNEIL
A Development Bureau BERERWw

EERGEERPEABANSEMOEXEZFTE
Received multiple awards from the Airport Authority Hong Kong and the Hong Kong Government
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L& Penta-Ocean — China State —
Dong Ah Joint Venture
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Participated in and contributed to the
Hong Kong third runway construction project
utilizing its experience in constructing airports in Japan

The company carried out large-scale ground
improvement work using the Japanese Cement Deep
Mixing (CDM) method, which was adopted in Hong Kong
for the first time.

With this construction technique, as well as its approach
to safety and the environment being highly evaluated, the
company successfully demonstrated Japan’s
infrastructure development capability at Hong Kong's
main gateway.

Data

Period : From August 2016 to August 2019
Procuring Entity . Airport Authority Hong Kong

Applicant : PENTA-OCEAN CONSTRUCTION CO., LTD.
(Representative of Penta-Ocean - China State -
Dong Ah Joint Venture)

Relevant Companies
Design : Atkins / Mott Macdonaid

Construction : Penta-Ocean — China State —
Dong Ah Joint Venture

COMB B LB BB LR (—RNUT)
CDM improvement device and pollution control frame (primary barrier)
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DT IVGA LKEEHRIRE
Real-time water quality measuring device

ZETARIBRST G 0D 12 8D DI DARTASLEIR T
Lowered scaffold developed in response to overhead space restrictions

COMEBRMESINT TV 2 (ZRNUT) /
CDM improvement vessels and silt fences (secondary barrier)

. L BLE

TEODBME Summary of the construction
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In this project, the company carried out the ground
improvement work using the CDM method with 74,074
piles (area of improvement: 4.63 m2 per pile; dimensions:
® 1,300 mm x 4 axes) in the 133-hectare work area (650
hectares for the entire area for which the construction of
the third runway was planned). The improved volume was
approximately 7,300,000 m3, due to the application of the
large-scale CDM method.

Part of the work area was used as a pit to dispose of
construction waste soil. To provide water pollution control
measures against any outflow of contaminated water from
the construction waste soil or the outflow of cement slurry
during the construction work, 11 CDM improvement vessels,
a real-time water quality measuring device, a pollution
control frame (primary barrier), and silt fences (secondary
barrier) were utilized during the construction work.

The area of the construction was adjacent to an active international
airport; therefore, the construction work was carried out under
Airport Height Restriction. Before the CDM improvement vessels
were transported to Hong Kong, the height of the scaffolding on
them was lowered (so that the height from the water surface to the
highest point was no more than 50 m). The construction work was
carried out with the position of all the vessels engaged in the work
and their heights being monitored on a real-time basis.

20 e e



70z MDOFHERL M Highly evaluated points for the project

COMIEIEFEHEEZ T AV MR D) — L OB ES TRAUER
EIBRE—T+— PR R TETHY LT F TUTZE(C
BEDOEITTIEANRL—XICF|ETET CETIBERERSBE
DOHBIRESICEMUE LT,

The CDM method enables the rapid implementation of
ground improvement work, solidifying soft ground in situ
by agitation and mixing with cement slurry. Each area
where this part of the work was finished was handed off
to the subsequent reclamation work, contributing to the
smooth progress of the runway construction project.

Y7010 hD EREETHBCOMERTE (2012888
2015%) THETZBYE L. ZORINICEMLE U, 22 TR
RN T A7 TER UTREIT AL ISPy BB D KRR
CODMIBDZIENEFHELL.

The company was responsible for the CDM Trial Works in
2012 and 2015, an upstream phase of this project, and
contributed to the success of the work. After establishing
the company structure leveraging the knowledge,
know-how, and human resources obtained from the CDM
test construction work, it participated in the bidding
process and won the order for Hong Kong’s first
large-scale CDM construction work.

SF VRO D DBREERE. COM L DEREEENIR, £A
VYA ONDERBKERERE ANRECERBLENSHIZ
TOELL X REBIRGOEFNREZBUE L. B - EHEK
zZRELE LTz, SN DEUES A TS N E BB EERF »
HEABMNNCEMORE RE2XE2RELE L,

The company carried out the construction work while
considering the surrounding environment by observing the
ecology of Indo-Pacific humpback dolphins, taking
measures to reduce the noise produced by the CDM
vessels, installing dust collectors on the cement silos, and
taking other similar measures. It also ensured that advance
evacuation was completed when a typhoon was forecast,
preventing maritime and dredging anchor accidents. Thanks
to these efforts being highly evaluated, the company
received multiple environmental and safety awards from the
Airport Authority Hong Kong and the Hong Kong Government.

BEADKENS DAY =22 R T AN FEBHIGEER P
EERRNOEFHENRSZRFRZEBLTCCDMIEDBIR
MORFEBMOBNF 2TV EFAMBRICEMLE L.

The company also accepted interns from Japanese
universities and introduced younger officials of the Airport
Authority Hong Kong and the Hong Kong Government to
the CDM method and state-of-the-art machinery through
site visits, contributing to the development of young
talented individuals.

COMIEIC LB MBI REDR—) I DT/
Boring core after ground improvement using the CDM method

FFDY U210 010V HERZRE (CDMARIZHEE) /Specialized observer of
Indo-Pacific humpback dolphins (permanently stationed on a CDM vessel)

R 21

B DEE (CRILEREMEROKRT
Ceremony conducted to pray for safety in accordance with local customs

FEERSEEREFHEDCOMIKRFER/
CDM vessel tour for younger officials of the Airport Authority Hong Kong
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AT R (CES DL e EEY D FI Underground obstacle
wrapped around the ground improvement device

Coexistence with
Indo-Pacific humpback dolphins

The sea around the area for which the construction
of the third runway was planned was known as the
habitat for Indo-Pacific humpback dolphins;
therefore, a method that minimizes the impact on
the marine environment was required to improve
the soft ground on the seabed, as well as deal with
construction waste soil.

Then, the Airport Authority Hong Kong, being the
procuring entity, focused on the use of the CDM
method, which had been developed as a ground
improvement method in Japan and has since been
gaining popularity. The technique had not been
used in Hong Kong up until that point; however, a
goal was established whereby the construction
work, the scale of which was equivalent to half of all
the maritime CDM construction work undertaken in
Japan over the past 40 years (approx. 14 million
m3), was to be carried out in three years, and test
construction work was carried out twice and a
bidding briefing was held in Japan before the
construction work was started.

At the peak of the construction work, the team had
approximately 500 members, comprising of those
from a JV comprising of Japanese, Hong Kong,
and Korean companies and the crews of the
vessels engaged in the work. Indonesian,
Nepalese, and other countries’ nationals were also
hired in addition to those from the three countries of
the companies constituting the JV. As such, the
company managed the project with diversity in mind.
As an example of the hardships faced at the site,
many underground obstacles (tires, wires, etc.
dumped in the sea) were found at the site when
improving the construction waste soil.
Notwithstanding the differences in the standpoints
of the procuring entity and the contractor, and
differences in nationalities and genders of the project
participants, the impact on the overall process and
quality was minimized by considering and taking
countermeasures and using maneuvers in parts
procurement, etc. Consequently, this large-scale
CDM construction work, the first to be carried out in
Hong Kong, was successfully completed.

CDME BAME (S LB thige R TR,
Work being performed by fleet of CDM improvement vessels
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Company Overview

Location: Chita-gun, Aichi
Capital: 56,840,000 yen
Number of Employees: 105 employees

Main business: Manufacture and sales of ceramic duct
for underground cable protection, etc.

Overseas Business: Singapore, Bangladesh,
Papua New Guinea, Taiwan and etc.

NITZT2a NAZYN-Sv—Sv5— )L ERZEE BIER,/
CERA-DUCT GLOBAL (ceramic perforated duct) ~ Construction of Hazrat Shahjalal International Airport, Bangladesh

Company Introduction

The company is the world's only manufacturer of ceramic
duct for underground cable protection. Our duct are
frequently adopted for airports, harbors, tunnels, and
electric power plants as being suitable for important
infrastructural facilities. The company contributes to the
realization of a "sustainable future society" because the
duct are manufactured from recycled resources and offer
an excellent life cycle cost.

k2 IE4 IERE HFE SR TIH
Country Project Project Owner Contract Amount Construction Period
SUAR=IL Fr o FEREEEISI—-IF) Fr o REEEBI I —T 3,5005MH 2016.8
2= = =
Singapore EENERNETS Changi 35million yen

Changi International Airport
Terminal 4 Project

NI SToa | NATyh v —Iv5—)LERZES

International Airport Group

N> 2721 A\RHME (ODAKE) | 9EM 2021.4~

Bangladesh MR T HZENERMETS People's Republic of Bangladesh 900million yen
Hazrat Shahjalal International Airport (ODA Grants)
Expansion Project
INTT PR S INTT7Za—F 731 E (ODABMHE) | 2,100H5H 2021.4~
N Nadzab Airport Independent State of 21million yen
Papua Redevelopment Project Papua New Guinea (ODA Grants)
New Guinea
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Redevelopment of Nadzab Airport, Construction of Environmentally friendly product incorporating

Papua New Guinea
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FRHCERERZEWAN EXREY. BEXRLIRELEDE
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NEHET REEFCERLTVET,

Hazrat Shahjalal International Airport, Bangladesh  50% recycled raw materials

Overseas Project Summaries and Evaluation Points

In the third year after the company established a base in
Singapore with an aim of "contributing to the development
of global infrastructures", our ceramic perforated duct
(CERA-DUCT) was adopted for installation at Changi
International Airport. After that, the advantages of the
product were recognized in many countries, leading to the
product also being adopted for airports in Bangladesh,
Papua New Guinea, Taiwan, etc. The product is expected
to find its way into other applications, such as harbors,
tunnels, and roads, not only airports.

The ceramic perforated duct, CERA-DUCT, which is "hard,
rustproof, and nonflammable”, offers high levels of safety and
durability. Because of its excellent compressive strength, it
does not require reinforcement with steel-reinforced concrete,
etc., thus reducing the construction period considerably. In
addition, because of its compact cross section compared to
those of other duct materials, the size of the excavation can
also be reduced, enabling construction even in limited spaces.
It does not degrade over time, is maintenance-free, and is
excellent in terms of its life cycle cost.

Construction sludge is used as one of the raw materials
of CERA-DUCT. This and other recycled raw materials,
such as industrial waste and ceramic waste earth,
together account for 50% of the product. It is an
environmentally friendly product that makes excellent use
of recycled resources.
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ZHBEELTIIRDA )N/
Advantages of ceramic perforated duct, CERA-DUCT

Advantages of ceramic perforated duct, CERA-DUCT
Because of its compact cross section, the size of the
required excavation can also be reduced. Only nuts and
bolts are needed to make a connection, so that anyone
can install it quickly and reliably. Because of its excellent
compressive strength, it does not require steel-reinforced
concrete. These three advantages enable you to reduce

the time required for the construction, as well as the cost.

SVAR=I - Fo o X EREETHEL
TITICHBIZBEHDNTEECH VT IERITAELEARTHEAN
KIBIEHEAIBE/S RO KR ([CAEASINBEWVW S LR EN B FHEST
NIEBSNELE R FEBTHBEO/30ITHTRTIZ
ENTE THIEME(CEmULE U

SUAR=IL FooFEREE BIFT EY AN —2ar )/
Pre-installation demonstration at Singapore Changi International Airport

Construction of
Singapore Changi International Airport

The advantages of the product led to it being adopted at
one of the leading hub airports in Asia. These advantages
include the ability to reduce the construction period
considerably as compared with other products and not
being affected by the weather. As a result, it was possible
to complete the construction in one third of the scheduled
installation period, thus contributing to a considerable

reduction in the construction period.

A=Ky Za—-MIIIERICERR
MERFECERNMASNBENCEMEEEZBL VST
O IV —NERETHBRIDBEN R AE—T 41—
(CHETPIRE. > ) — bR LW zdH. COBEHENKIRIC
MZENA—R>YZa—hIIIERICEMUET,

NI ZT2a NAZY M-S —Sv5— )LEREESL SR/
Bird's eye view of Hazrat Shahjalal International Airport, Bangladesh

R 25

Contribution to the achievement of
carbon neutrality

Because it offers excellent compressive strength that can
fully withstand the load imposed by aircraft on the
runways, the product does not require reinforcement with
steel-reinforced concrete, etc., and can be installed
speedily. Because there is no need for concrete, it can
reduce CO2 emissions considerably, contributing to the

achievement of carbon neutrality.
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~EREBR 2R~

CO702INIFHRIOFIAIINZa—R(CHY
BEHTZ2020F (CHRFEVEL. NI ST 1 DER
FyNenBEI et TatzL. 20®E)E—
hCREHA W EITVWE LT,

BEEHEINC. HREzL 0L TELKHBITES LD,
WTREHCTOBADIHZE FHEEZBRCRITAN
T EIEEZ{T>TVWET, LaLdaF@\cL)Bin
SHAENDODAENRIESN. 4> 51> TlIEEZT5
C T ARBR B EME 2/ ER UIME (CRRI E LT,
HRBEEE8HBT. 2RLVWSEZXDREVERMTLE
M TEEF— L—B. FHENABICESLSB K
DY R—hZ2LELIHEEDH 4 FERD AV 75
BOTZOHCHLVWEMEZERLLD EERBCEIWEE
NEOBVEIESZIOIEATERLE,
ERBEICNBENBIEEHY. BEVAREHIEL
MAVRRSTHEDOHE2ZNEEZIRE LIz L
EHY BEENREDICONEEVICHRRTZ RO, MPH
REBEXTIAI2 =T —>3>ZN3EETERLL.
BRZABMELSYIVNOBEINBENLICRE—
TA—IEH. 2022F6 BIRE FFELICTFELTVE
MADDEEHEEICHFE>THY SO ICHERTHEL
ZFEL VKRB TESHBBAANEDOYUTRAS
NBRHADMADNRESTVET,

SHRETIEME S BINDH 2 LD RERICLDD,
WA > 7 ZRBICEMLTVEEXT,

FAE 2y
Author

§ 71O IRUTY
Ivan Adrian

TR

AL BABEE

Sugie Seito Co., Ltd.
International Sales Division

LA E—MHME/
Pre-installation remote training

Hazrat Shahjalal International Airport
Expansion Project
- Cultural Exchanges Beyond National Borders -

This project started in 2020, when COVID-19 first
started to make the news. We visited Dhaka, the
capital of Bangladesh, and held discussions with the
local construction company. Later, we remotely
explained the product and concluded an agreement.
Usually in Japan, to ensure that a construction
company can install the product correctly and
confidently, we provide installation guide for the
staff from construction company on the site. In the
case of an overseas site, we ask trainees to come
to Japan so that we can provide installation
guidance. Due to the COVID-19 pandemic,
however, foreign nationals were banned from
entering Japan. It was decided to provide
installation guidance online. We provided training
by creating thorough "guidance outlines".

The duration was eight days. It was in February
which is the mid-winter cold season, but the Sugie
Seito team offered as much support as possible
to ensure effective training. The trainees were all
enthusiastic to acquire new techniques for the
development of infrastructures in the country, so
we were able to provide high-quality installation
guidance.

Partly because of our unfamiliarity with remote
operation, both parties were nervous, but
because two employees from Indonesia provided
guidance, both parties became more friendly as
time went by, and were able to communicate in a
relaxed atmosphere.

As a result, the installation of the ceramic
perforated duct, CERA-DUCT, went faster and
more smoothly than we had expected. As of June
2022, the export of the product to be delivered six
months from now has already started.
Furthermore, even in those sections where other
products were scheduled to be installed, our
product has been adopted instead and its delivery
has been decided.

Sugie Seito will continue to contribute to the
development of strong infrastructure while at the
same time, cherishing cultural exchanges with
people overseas.

SUAR—IENENSOFHMEE L (DO F BRI AATIHICT)
Trainees from the Republic of Singapore
(at the Headquarters Plant before the COVID-19 pandemic)
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BIYNSTI7INTOEERDERICLS
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Development of grassroots road infrastructure and
poverty reduction through enhancement of

self-reliance initiatives of communities in Sub-Saharan Africa

BEUCHOHSER(7=7) ./
Local residents working on road repair (Kenya)

EEREEIMER IR ZE T i F(CEAERTE (VHV4) /Youths celebrate with certificates
in their hands after finishing the road maintenance training (Uganda)

BEFEOBIE Project activity overview
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Raising awareness among local communities
about the need to repair their roads on their
own and making them more confident and
more motivated to improve their livelihoods

Oln Sub-Saharan Africa where the road infrastructure,
such as community roads and agricultural roads, is in
poor condition, this NGO has transferred technology to
local residents that enables them to improve roads by
labour intensive method using locally available materials.

(OThe NGO has contributed to poverty reduction by
making schools, hospitals, and markets more
accessible to people and developing human resources
for the construction industry through road infrastructure
improvement activities.

Oln collaboration with the International Labour
Organization (ILO) and the Kenyan government, the
NGO has trained about 810 youths on Do-nou
(Japanese term for soilbag) technology at the National
Construction Skill Training Center.

Data

Period : From January 2008~
Applicant : Community Road Empowerment

Country of activity : Kenya(main base) / Uganda /
Rwanda / Burkina Faso

MIAIOBESREDETEEELSBVER(LT>Y)

- a2

Road before repair where passing with bicycle is difficult (Rwanda)

#RFv> THNTOEBEBOKRF (T =7) /
Road maintenance work inside a refugee settlement (Kenya)

2t

MIHRAL—R(CEEETETTERHTULIVY)
Road after repair where one can ride a bicycle with ease (Rwanda)

o ~ .
ZRELONREE(VAHVY)
Elementary school pupils enjoy raising seedlings (Uganda)

BEFEIDHFER Features of the project activities
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To make it possible to maintain roads economically by
labour intensive method using local resources, the NGO
has developed "Do-nou technology". With this technology,
people fill bags with soil, compact them, and lay them on
the roadbed. Drainage ditches and road surfaces are also
taken care of. Knowing that they can maintain roads on
their own, people feel confident and motivated to improve
their livelihood.

The NGO engages in road repair efforts through projects in
a range of fields, from education and healthcare to
economic development and refugee assistance, as a way
to maintain and improve infrastructure essential for the
livelihood of people. We work together with governments,
private entities, and international organizations to make
more people realize that they can repair their roads on
their own.

For local communities to achieve self-sustaining growth
through infrastructure improvement efforts in harmony with
the environment, it is vital to raise awareness of people of
the next generation. The NGO members visit roadside
elementary schools and implement a variety of activities,
such as having pupils experience raising seedlings and
planting trees, installing garbage cans for waste sorting
while providing environmental education, and installing
water tanks while providing hygiene education.
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TOSTHACLDEELR CRBINZERESNE (VHVY) /
Signboard put up on a road repaired with the Do-nou technology
and trainees (Uganda)

1o ERY |

EREEFOREB (OS> TEOSAE T 2E5ETIL—T ULD>45) /
A group of young people explaining the sandbag technology to
Road Development Agency engineering officials (Rwanda)
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Road improvement skills, including Do-nou technology that
enables roads to be improved by labour intensive method
using locally available materials, have been transferred to
13,377 local communities in Sub-Saharan Africa. A total of
76,874 meters of roads have been improved so far. This
technology, locally called "Do-nou technology”, is known as
a Japanese road maintenance and improvement technique.

The NGO has established a framework for poor unskilled
youths with little access to job opportunities to acquire
basic skills through road improvement activities in this
project and launch into construction business,
contributing to grassroots infrastructure improvement
efforts. To date, as many as about 40 construction
companies have been founded in Kenya, and 24 groups
who completed the training have annual contracts for
routine road maintenance with county governments in
Rwanda.

The local governments have evaluated and recognized
the effects of the Do-nou technology and the training of
youths. Moreover, the NGO is making efforts to create a
manual on this technology and establish a curriculum for
vocational schools in cooperation with the local
governments.

“’ - -

BHA DT IERES(CLBETDSTEORR (T =T) /
Cabinet Secretary of the Ministry of Transport and Infrastructure
and others visiting a site to learn about the sandbag technology (Kenya)
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Community Road Empowerment
Regional manager for Africa

TRAD A (FAELE D21 LBR YA EY Y20 FK(BEE) (7=7) /
Mr. Simon Juguna (left in the photo) speaking about
how his life has changed (Kenya)

Broadening the circle of people who
empathize the Japanese spirit of
“repair our road by ourselves"

to contribute to reducing world poverty

The first reaction of people who gather upon hearing
about a Japanese NGO launching a road repair
project is bewilderment. They wonder if it is possible
to repair roads without using machines or dubiously
say, "Repair roads with bags? Are you kidding me?"
Once they touch Do-nou bags hardened by hand,
however, the people marvel at their hardness and
become convinced of their effect. After repairing
roads on their own, these people have an
expression of self-confidence on their faces.

There is a construction company in Kenya called
Do-nou Technology Company. The company's
CEO, Mr. Simon Juguna, was a participant in the
road construction skill training program for the
promotion of employment of youths, which was
organized jointly by Community Road
Empowerment and the International Labour
Organization (ILO) in 2012. Ten years after
participating in the training, Mr. Juguna says:

"l was jobless and just spent time doing nothing until
| took part in the training. Today, as the CEO of a
construction company, | do sales activities to receive
orders and support my family on the income from
my job. I am now in the position to hire people. The
road repair training using Do-nou bags was
conducted in my village, and | was able to participate
in it. This has changed my life in a big way."

In Burkina Faso, groups of women actively
participate in road repair activities. These women
are eager to stabilize the livelihood of their family. We
not only teach them how to repair roads but also
provide training to help them start a business with
the money they earn from their work as well as to
make financial services accessible to them.

We contribute to reducing world poverty by broadening
the circle of people who empathize the Japanese spirit
of "repair our road by ourselves" through our
grassroots infrastructure improvement efforts.

T N m17/08/29
“ . =

BREHEICBMIZLEIIN—T (TINFFT77Y)/
A group of women participating in road repair (Burkina Faso)
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Strategic training of local engineers and companies
through railway rehabilitation projects in Southeast Asia

T i daa .

il L Py .

ARFL N A ~R—FIVE EEER L 2Mm L TH Lo TRIFBXSNTruoils (£ : 3241, A 228%) ~The New Truoi Bridge,

built as part of the works for improving the safety of the North-South railway bridges between Hanoi and Ho Chi Minh, Vietnam (left: old, right: new)

BEZHOBIE Project activity overview
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PT.THAMRIN CITRA MULIA

PT.MODERN SURYA JAYA
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Strategically promoting technology transfer

and personnel training by utilizing the advanced
railway technologies developed during the era of
Japan National Railways, as well as their leadership

The company has strived to transfer Japanese-style
railway technologies and know-how through railway and
other infrastructure rehabilitation projects contributing to
sustainable growth and development, mainly in the form of
ODA projects in Southeast Asia. The company’s
unparalleled, unique and strategic efforts involved the
stationing Japanese engineers with rich overseas
experience to introduce Japanese construction machinery
and provide operation instruction; providing technical
assistance, including sending technical intern trainees to
Japan; and creating a consistent training system covering
everything from hiring institute of technology students to
training them in Japan.

Data

Period : From August 1999~
Applicant : TEKKEN CORPORATION

Country of activity : Vietham / Myanmar / Cambodia /
Bangladesh / Indonesia

Relevant Companies

SENKEN KOGYO CO., LTD.

THANH PHAT CONSTRUCTION WORK JOINT STOCK COMPANY
PT.THAMRIN CITRA MULIA

PT.MODERN SURYA JAYA

T AR TR TOBRMILIETEA (4> R%>7) /Introduction of
mechanized construction for Java North Line double-tracking works (Indonesia)
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Unigue young engineer training system

1

L —)LaERiTE BE U hRt g (N~NL) /S
Partner company's engineers who acquired rail-welding expertise (Vietnam)

NURS T IRKETOA =22y THRBROKT ./
Internship briefing at the Institute of Technology of Cambodia

BEFEDNFER Features of the project activities
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For the Java North Line double-tracking works in
Indonesia, Japanese-style mechanized construction was
introduced to the project and instruction and training were
also provided to local engineers, despite manual labor
being the norm then. The company realized the shortening
of the construction period and the improvement of the
safety and efficiency of the work, as well as the technology
transfer, making a huge contribution to the modernization
of railway construction in the country.

In the project for improving the safety of the North-South
railway bridges in Vietnam, the company completed the
highly difficult bridge replacement works with careful
Japanese-style planning and management, in cooperation
with local partner companies. Later, the company invited
their engineers to Japan as technical intern trainees,
helping them to acquire techniques such as rail welding
and track maintenance.

For the National Road 5 improvement work in Cambodia,
the company created a unique training system for securing
competent local engineers. Young and excellent engineers
were raised by this system through the application of a
consistent program to the graduates of the Institute of
Technology of Cambodia. The program involved
internships, hiring as employees, Japanese language
acquisition assistance, and two-year training in Japan.
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REMIROY v HEhHE6 SHERIB (N> I 57>a) /
Dhaka City Railway Line No. 6 construction, currently in progress (Bangladesh)
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Track maintenance vehicle driving course (Myanmar)
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the Minister of Transport
of Vietham
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To continuously promote overseas business operation,
the company trained local engineers strategically through
ODA projects. After the completion of these projects, the
company regarded partner companies as important
partners in Southeast Asia, investing and supporting
technology acquisition assistance. They successfully won
railway project contracts in surrounding countries in
collaboration with trained local engineers and partner
companies.

The mechanization of construction, introduced in
Indonesia, led to some trained engineers starting their
own business, growing enough to win track maintenance
contracts from the Indonesia National Railways, and thus
contributing to the industrialization of the country.

For railway track repair projects in Myanmar, the
company procured track maintenance vehicles from
Japan, and instructed driving skills and know-how to
local engineers directly, which is highly regarded by
Myanmar National Railways.

In Vietham, achievements such as the completion of the
highly difficult bridge replacement work and technology
transfer and engineer training through the works, were
highly evaluated by persons in the railway industry in the
country, leading to the company receiving a letter of
appreciation from the Minister of Transport of Vietnam.

The company created a system aimed at transferring
advanced Japanese construction technologies to local
students and having them adopt those technologies, by
bringing them into the company as interns and training them
in Japan for two years. Subsequently, the company instructed
local engineers in their own and surrounding countries.
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Project Manager (Dhaka MRT Construction
Office) and Corporate Advisor
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Dany (leftmost), a member of the inaugural class,
on a PC bridge superstructure site in Kyushu

Growing into engineers
who inherit skills across the border

Yasushi Nakagawa, the technical advisor who
developed the unique young engineer training
system, praises trainees from institutes of
technology, saying, "What impressed me the most
was their seriousness. Their noble desire to
become full-fledged engineers and work for their
native country is wonderful."

Deth Dany, one of the members of the inaugural
class of this training system, joined the company
after graduating from the Institute of Technology of
Cambodia. After working at the Phnom Penh
Office, she came to Japan in 2019. During the
two-year training in Japan, she first learned the
basics of civil engineering technology such as
bridges and underground basic structures, at the
Headquarters and then experienced site
management in PC bridge superstructure work in
Kyushu. Upon returning home, this young
engineer expressed her determination as follows:
"l will consider the best way whenever | face a
difficulty in my country and promote construction
by utilizing skills and technology | have learned in
Japan." At present, he is working at the Phnom
Penh Office of the company, , acting as a bridge
between Japanese employees and local
engineers/staff.

Phal Pisey, a member of the second class, joined
the company after graduating from the Institute of
Technology of Cambodia, just like Dany. After
working at the Phnom Penh Office and working at
the national road repair site in Battambang, he
came to Japan in 2020. As part of his training in
Japan, he studied concrete technologies and took
part in research and development at the Research
and Development Center in Narita. He passed a
qualification test to become an Authorized
Concrete Engineer. He says, "In my country, there
are not many ready-mixed concrete plants, and
constructing a plant near a site requires extensive
knowledge about materials, blending,
manufacture, quality control, and so on." After
returning home, he undertakes construction
management on sites in Battambang and
instructs and trains local engineers.

2HREOE A B OMRRFER Y —(CT/
Pisey, a member of the second class,
at the Research and Development Center in Narita
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1FRUE (SRR EEEENERPI)  Special Award (Pioneering Activity Category)
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Open Innovation for construction technology

in Silicon Valley

Obayashi SVWLA 7+ Z (4M&) /Obayashi SVVL Office (exterior)

Obayashi SVVL# 7+ Z (54:#E %) ~Obayashi SVVL Office (meeting in progress)

BEZTHOBIE Project activity overview
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Open innovation activities for developing
innovative products and services
in construction processes in Silicon Valley

OBY focusing on digitalization in the construction industry,
which had lagged behind other industries, the company
created a base for collaborating and experimenting with
local research institutes and start-up companies in an
effort to practice open innovation in Silicon Valley.

OBy drawing on the resources obtained from more than
40 years of business operations in the United States,
OBAYASHI developed products and services aimed to
improve productivity, safety, and quality throughout the
construction industry.

OAt present, the company is developing services jointly
with more than ten companies, making direct investment
in ten start-up companies and venture capital investment
in five funds.

Data

Period : From October 2017~
Applicant : Obayashi SVVL, Inc. (OBAYASHI CORPORATION)
Country of activity : United States

SVWLR&DHL =Y TOEFET AN T —FINE DR/
Demonstration test and data collection in SVVL R&D Garage

EHRMEA A N AMF LY 2019,/
Annual Event "Obayashi Challenge 2019"

SafeAltt& DB EBIREREHDER 71— LR/
Self-driving heavy-construction-equipment experiment field with SafeAl

KEStructionSitett O —EX = BAMH CHER,/
Offering U.S. StructionSite services in the Japanese market
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BEFEOE Features of the project activities
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Since their inception in 2017, the company has promoted
start-up companies and research institutes in Silicon Valley
to apply their innovative digital technologies (such as
vision, Al, cloud, loT, and robot technologies) to the
construction industry, jointly developing innovative
products and services (Contech products and services),
thus contributing the improvement of the productivity and
quality of construction processes.

In Silicon Valley, the company holds a Contech event,
"Obayashi Challenge", every year, playing a central role in
Contech and ecological systems for triggering a tripartite
community of Mengineers (start-up companies and
research institutes), @investors (venture capital investors),
and ®users (construction companies) to realize a "future
half a step ahead".

They make direct investment in start-up companies and
venture capital investment in funds to build long-term
relationships of trust with the local Contech community
and, at the same time, collaborate with other companies
in the sale and spread of products and services, jointly
developed in Silicon Valley, in Japan so that the products
and services will become industry-standard products and
services in the Japanese market as well (not the
company's exclusive products and services).
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BEFEOFERT M Excellent points of the project activities
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Given the strengths of a major Japanese construction
company, which has an internal research and
development division, combined with the name
recognition that resulted from more than 40 years in the
U.S. market, the company has been selected as a
partner by start-up companies and research institutes.
The company acts as a mediator in Japan-U.S. open
innovation projects.

The company was the only Japanese construction
company selected by a U.S. industry journal as one of
the 50 Contech venture investors (20 companies in the
corporate venture capital category).

The company established its R&D Garage to practice
Silicon-Valley-style Design Thinking and agile
development. By providing realistic mock-up test
environments in which prototypes could be tested from
early stages as many times as necessary, the company
successfully encouraged digital engineers to understand
the practicalities of operations on construction sites and
increase their development speed at the same time.

The company developed high-quality products and
services that are expected to contribute to infrastructure
development, such as Powered Clothing®, intended to
reduce the fatigue of site workers, and an Al-based
service for predictive analytics of unsafe situations on a
construction site. The remote site management tool,
which uses 360-degree images, is expected to be
utilized in overseas construction projects.
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Three strengths for being selected as a partner + SVVL

1'2{1 Jﬁ?—' Vs
SWLRDHL =Y DEYI Ty 7=FIALTEVIRSND T -9/
Data collection repeated by using mockups in SVVL R&D Garage
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BuiltWorldstt OEET v /R ER50%E (8 (20195)
Selected by BuiltWorlds as one of the 50 Contech investors (2019)
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Collection of data about motions by assuming site workers in R&D Garage
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SN —=ERYT =TI DB EERERE (20164FLE) /
Google self-driving test vehicle running in Silicon Valley (around 2016)

The start was a sense of crisis;
they feared that only the construction
industry might be left behind in Silicon Valley

In 2017, when OBAYASHI established Obayashi
SVVL (Silicon Valley Ventures & Laboratory) in
Silicon Valley as a base for practicing open
innovations, a "future half a step ahead" had
begun in a variety of industries; Google had
already conducted test runs of self-driving
vehicles on ordinary roads and Uber, Airbnb, and
other companies had created innovative services
that could disrupt existing business models. In
contrast, the "digitalization of the construction
industry" did not seem to attract any attention
among local start-ups. There were numerous
autotech (for the auto industry), retailtech (for the
retail and distribution industry), and other events,
but there were no Contech (for the construction
industry) events. The company became
"impatient" because they felt that the construction
industry might be left behind in Silicon Valley from
the development of the digital age.

How does the construction industry differ from
start-ups in Silicon Valley? It is said that a start-up
in Silicon Valley will grow into a company through
trial and error. That is, Silicon Valley respects a
"culture scaled up by failure", whereas on a
construction site, the construction period, budget,
and technologies are almost all decided at the
start of the project and so it seems that
importance is placed on a "culture that must avoid
failure" in order to adhere to them steadily. A
start-up in Silicon Valley can be likened to a
small-size gear box that can rotate at high speed,
albeit small, and which can stop operating, if
necessary, for adjustment. In contrast, a
construction site is like a large-sized gear box that,
once it starts to move, keeps rotating powerfully
without stopping, albeit at low speed. These two
gear boxes can never be engaged, and the gap
between them was the reason why no innovations
were devised in the construction industry, or so
the company thought. They then thought that, if
they had a function (organization) to play the role
of an "intermediate gear box" that could connect
these two gear boxes together, they might be able
to spark innovations in the construction industry.
At that time, OBAYASHI had no connection with
any start-ups or research institutes in Silicon
Valley. However, they noticed that because 0
They had a technology development division (and
budget) in Japan and @ The construction sites of
their subsidiary in the United States were located
in Silicon Valley, they had the qualities needed to
create and lead Contech ecological systems in
Silicon Valley. Then, in 2017, OBAYASHI
established Obayashi SVVL to start collaboration
with local research institutes and start-ups.
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SVVL acts like an intermediate gear box for sparking innovations
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B\EFETO VM BE List of Awarded Projects and Companies

W £ 1E JAPANOY RS2 a3V EHIFE M 1st Japan Construction International Award W 53E JAPANOY RS2 a v EIFE M 3rd Japan Construction International Award

‘ ER7O0 UMM ‘ ‘ Construction Projects Category ‘ ‘ BR7O sy MR ‘ ‘ Construction Projects Category ‘
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Ulan Bator Elevated-Bridge Construction Project [Mongolia]

JFE Engineering Corporation/ CTl Engineering International Co., Ltd.
Senayan Square Project [Indonesia]

KAJIMA CORPORATION

Thilawa SEZ Zone A Development Project [Myanmar]
PENTA-OCEAN CONSTRUCTION Co., Ltd.

Neak Loeung Bridge Construction Project [Cambodia]

CHODAI Co., Ltd./ Oriental Consultants Global Co., Ltd.
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HRARHLE- B/ BATERASHT

Waterview Connection Tunnels and
Great North Road Interchange Project [New Zealand]
OBAYASHI CORPORATION

Osman Gazi Bridge(lzmit Bay Bridge)Project [Turkey]
IHI Infrastructure Systems Co., Ltd.

Sindhuli Road Project (Construction on Section Ill and Countermeasure

Construction against the Landslides on Section Il') [Nepal]
HAZAMA ANDO CORPORATION / Nippon Koei Co., Ltd.

=HAERERMSAR Sumitomo Mitsui Construction Co., Ltd.

VAVASZR oo By 1V viQ S I 4 v dl Pahang Selangor Raw Water Transfer Tunnel Project [Malaysia]
AKERGR A REFR SRR FEREEGA R SHIMIZU CORPORATION/ Tokyo Erectric Power Services Co., Ltd.
IN\Y RERRZEE Nishimatsu Construction Co., Ltd.
(HF—IVEFHR—N\EBREBREY—IFIL-0>TLyIR) [H5—IL] Hamad International Airport [Qatari]

NP k= o TAISEl CORPORATION

RRRZ R BEE 7O o N3]l Bosphorus Rail Tube Crossing Project [Turkey]
PNDEES 7 Sy s v Sty v i I i | o Dy B oA m By AV 2 TAISEI CORPORATION/ Oriental Consultants Global Co., Ltd.

\ HhER . i/ VR ER (R EEERFT \ \ Small and Medium-sized Enterprises Category
BRABRHAVA R R=ILT1VTR

Helios Holding Co., Ltd.

W 540 JAPANOY ANV a3V EEE M 4th Japan Construction International Award

V) —F X EEERRA485TE [ AHR—)L] Marina Coastal Expressway Contract 485 [Singapore] ‘ BRIODIMM REFE ‘ ‘ Construction Projects Category First Prize ‘
R PENTA-OCEAN CONSTRUCTION Co., Ltd. R—NELRE—TKERBFEENTT7Za—F=7] Port Moresby Sewerage System Upgrading Project [Papua New Guinea]
=ZHTIMNYN=Y TSI T—IVERZEE t/NY [RL—2 7] Mitsui Outlet Park in Kuala Lumpur International Airport [Sepang,Malaysia] KEART AKX DAI NIPPON CONSTRUCTION
=HAFEHA R Mitsui Real Estate Development Co., Ltd.
70V 4> N RIVIRIETE [ A1) 7] I-70 Twin Tunnels Widening Project [Colorado, U.S ] ‘ ‘70515 MBS ‘ ‘ Construction Projects Category
M AME OBAYASHI CORPORATION
7Z/\N— R -5 OV RKALIRIG K U B E RS Design, Build, Operate & Maintain and Transfer of Salori Sewage
‘ chER . ch/ 2SR P 2L ERPY ‘ ‘ Small and Medium-sized Enterprises Category %‘%1"%59'155%’&_?%%{2 ['f“/ N Treat‘ment Plant and related facilities in Allahabad [India]
WAV 772 AT LAKARH Toshiba Infrastructure Systems & Solutions Corporation
RENRR T4 Kidoh Construction Co.,Ltd. EERFtE Y —FRIE[> > HR—IL] National Centre for Infectious Diseases and Centre
BHBETRMIARML Sakai Heavy Industries Ltd. EEER®AR for Healthcare Innovation [Singapore]
JESCOR—ILT 1> I 2tkA R4 JESCO Holdings, Inc. SNSRI ERGERIR 7T — X1 [ RRS 7] KAJIMA CORPORATION
KAERHARA TAIYU KENSETSU Co.,Ltd. #RAEHAV I IOV Ty SO—-NIL Jakarta Mass Rapid Transit System (North-South Line) Project (Phase 1) [Indonesia]
EETRAFARAL Tamada Industries, Inc. BRIV IV Uik ettt/ REEREA a4t Oriental Consultants Global Co., Ltd.(OCG)
ARSI RARAE Marushin Shitaka Construction Co.,Ltd. BARUAWMEEARERARHT SHERRERARY Japan International Consultants for Transportation Co., Ltd.(JIC)

YRI IV T IHARH Yasuda Engineering Co.,Ltd 1. BR S ZUE AEEETOS o NNV
WRESHIHIA > 753X T A Shimizu Corporation / Sumitomo Mitsui Construction Co., Ltd.
FORREEHAFCRRERERR 5 — [H—7] Maintenance and Rehabilitation Project of First and Second Bosphorus Bridge [Turkey]
AKERRR R IHI Infrastructure Systems Co., Ltd.
HAKRHPRETYAMASEN &b & LTE 1B A MRS Noguchi Advanced Research Laboratories [Ghana]

‘ Tank Hill ParkZg70 oMYA > 4] SHIMIZU CORPORATION
BT L1 > —iREE LS HFA. Cots Cots Ltd. Tank Hill Park with Yamasen Japanese Restaurant [Uganda]

TERRAIN architects, Cots Cots Ltd.

Tokyu Construction Co., Ltd. / Obayashi Corporation

W 32[E JAPANOY RSV a v ERE B 2nd Japan Construction International Award

‘ B0y MM \ \ Construction Projects Category

IIWAYFa—R-Re 27 EERRBUESTEIER - IH [9 P F 25 ] The Project for the Rehabilitation of Kurgan

AKBEARLTARARHE Tyube-Dusti Road (Phase | and Il) [Tajikistan]
SUAR—IF oL FERIEE 4 —STIFETES > AR—IL] DAI NIPPON CONSTRUCTION ‘ rhER - /R EEERPY ‘ ‘ Small and Medium-sized Enterprises Category
B THE Singapore Changi Airport Terminal 4 New Construction [Singapore]

Takenaka Corporation HRASHEAND KOCHI MARUTAKA CO., Ltd.

SORA gardens | (VZH—FT>X | ) [NNF L]
BECAMEX TOKYU CO.,LTD (RAXYIRER)
JANAEBREER2REY —IFIVEIVFETE [N L]

SORA gardens | [Vietnam] BRASHERTE
BECAMEX TOKYU Co., LTD
Noibai International Airport 2nd Passenger Terminal [Vietnam]

SUGAWARA Industry Co., Ltd.

RREBRHA R TAISEI CORPORATION
%*?tﬁ!ﬁj(:B(’%ﬁ@@ﬂ(@{#‘%tﬁiﬁtﬁ&§§+ﬁ [t*ﬁ\) LJ The Project for | Areas [Senega”
HREatEE< NISSAKU CO., LTD
| chER- o NS A REERFT | | Small and Medium-sized Enterprises Category
JF/AD—RL—>arBRAstt KUMONOS Corporation
HASHIr1OR GYROS Corporation
HETIZ##HA Rt NIKKEN KOGAKU CO.,LTD.
B R Himekenkizai Co.,Ltd.
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