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(2021/3/31 %)
() N b FLBREREREY

Flo, AHOBRSIFICBIT D PPP ZFTEZRE L~V T 68 {1, HiJ7 L~ L /NIRRT 5
WZhdInTEY | RIEESEZIEHRT2RBIIMGET B2 615,

IHET, ERSEFOTE e PPP LEE. m Ak E R OB F RS L CHEANK BT
&, T2 LROEDZEIAIT I T, 2020 4 7 HIZEE 2B Lo msiE R 5 XM o PPP %4
DB, 2 KEIFAEEN R TET, ATy hAEHINLRE, %7 L MBI
PPP BB SN DBRENE S TND LTV, JIUIEKARE L THREZR, RMFESL,
SRS Y. RHIMOBE R 2 39 % PPP RIHIC D U A 7 12OV THERIEEE, 178
BB DBITEAL, R LB OB EDE T, REH SRR SN 5845528 % 0
EEZTNDZ LHRLTWD, Fl 21X 2017 FFELARE ., BHEBUOA A « BIAPEMER O 72D D1
AR REMEE LT, ERIZE D BOT SOMEET S EERINCILD o7z, 23D O SO EER)NI )
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22% MoT, HiF BIRECEE F 72 KRR W O B LB A S I ARG ] S ORI AL &
RHZEHLPPPHEEORESQEE YA L LTHETLATWNS

—J57C, EiRk U7z PPP {EDOMFTELE TlX, Bi4 63 75(Decree No. 63/2018/ND-CP) TliddH U E W
TholeBEEHOMEHZ b L, ZERAREOFHE L TORIBRINALZE R 123550 Y
A Y B BITEAER & FERR L THMR CORENEA SN R ENEESINT EFHMES T
Do ARITFEMAMAUEEZKENE R INDL TETH Y, PPP ZIFITH D DL L
e Z LW S D,

TRIEANDPFEFMGE LD S KA PPP RIFOFEEEIRICSET 5 ATREMITER VA, KFRER
DAL U 72 aE B8 O BHFE - B IS 3 £ D BRALER TNl & LTINS 2 wiReMEi A ET %, PPP &
PEZD D D IHEHRINER AL T E DR ERZROF LS ~E LGB ZITO 2 & TRIF~DEEZ D,
PPP ZEAFIT DN NS LOWEER R U A 71563 278 k0%t a2 EOfgliR & L THE L Tl
ZENHELEZTWD,

@ RIS 2 A - Bk

7)) XN ADFENE KRR

AN RS LB NT, ®i, Wi, - EREOREIL, THS RO EMEIZERE T 515 (Lawon
Standards and Technical Regulations, Law No. 68/2006/QH11, 2006 4F 6 H 29 H) | 2 &> THIHI &4
TWo, HfffEEHE (Technical Regulation) &, #in, #dh, V— U AERLA, Al AOREE,
BREE. EFEOREEEWAT D7D L2 UL o 2 W EIIRE R O BREECTH D |
SRAAOICE M S D (FESR 3 502 ), B EIZIE, 2ECE M S5 EF AT (National
Technical Codes, LAT QCVN?Z) & R iE O HUIBNIZ 35U T O A S 4 5 HUG B fff 2548 (Local
Technical Codes, LA QCDP?) 738 %, 2FE T 45 QCVN IE, Bk 2 Hh I BUF B 73 iE
R L. B¥HEIFE (Ministry of Science and Technology) (2 X %4, KRR A CREHET 25 Hh I BU
FERAANIEITT 5, Hit% (Standard) (X, Hdn, #ih, Y —E2AEORE K OHML ESEDH
BT, BEEOSF R OFHIIZ I T A S 4 2 B aO AR Kk OV BRELE Cd D Bk 11X, 2E
T S5 [EZ M (National Standards, LLF TCVN?Z) L3173 SHHMICB W TOAmEH S
% BEFHHiFE (Manufacturer standards, LA T TCCS?) 736 %, BMEOBEMIIEETH LD, IETE
T X EANEAENZR T 2555 TR E ] S s ([FES 23 45), RETHEM 45 TCVN
. EEET S P RBUEBI S R L BEEEINE I L %A, AR AR TR REINE R HITT D,

2007 FFE TITEZEBAEYE (QCVN) | HE KU (TCVN) K UAE T 28 E % HEEI A E (Branch
Standard, LA N TCN%) @ 3 FFHIZ XSy STV 2, Law No. 68/2006/QH11 DOl ZHEVy, TCN (2
DUNVTIE QCVN, TCVN £721E TCCS DWFINMNIIBATE T T D L &leoiz, 727EL,
—HEBOD TCN FHAELHEA SN TV OB TH 5,

2L Quy chudn ky thuat qudc gia Viét Nam
22 Quy chun ky thuat dia phwong

23 Tiéu chuén qudc gia Viét Nam

24 Tiéu chufn co s&

25 “Tjéu Chuén Nganh”
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= 1-3 AN FLOEMTELELRE

R s
(Technical Standards) (Regulations)
&5
ERHLE 075 e ERIE B
(QCVN) (QCDP) (TCVN) (TCCS)
&R e e
LS
DT EOT R
B
QM - EA e
FEORRBAME |ABAREAS  OERMEHER [ O
& (4f - BAORE
B T
AENEE
ol i FRE ORI R ﬁiﬁﬁgﬂﬁiﬁ
&R REAFE |4RARZES RIS ﬁﬁﬁﬁ%@ﬂmi
RN RS
O% =% T4 O% =% FHHHE
Ok Oz

HAT: (R FLARBEENVFT VY] (AXRESREEE (O b0) /\/ 1BHKFT. 201843 A)
¥ : TCVN [ Tiéu chuén quéc gia (gia Viet Nam)., TCCS & Tiéu chuén co sé&. QCVN [& Quy chuan ky thuat
qubc gia (gia Viét Nam). QCDP & Quy chudn ky tuat dia phwong (2D < B&#5.

A) BRI D e N A OHMIYE, R

TERA B 2 HAfT 5L UE . BIRIX S EAFAET D28, s & 722 5 DIXEZF k% TCYN11823:2017 (GE
BAEORRGE, 2017 4F) 2T 5, AQIWIEREE 31T OMBIIENE 22 TCN272-05 (a3 ORREHEEHE, 2005
) H3E No. 68/2006/QH1T (RiTH) 1THEASWTEFHAMEIZEAIT L, TCYNL1823 : 2017 & 7257z,
FHE 7 EBEARSOER CHTE, 4 — M FO@ITICRA SN A/ (IE 2 A— hLELF)
MO EORRG, BRFICOWTIMALE (@#E) No.9/VBHN-BGTVT BNFIET 5,

& 1-4 TCVN11823:2017 DHERK
FK

TCVN 11823-1:2017 part 1 : General specification (Yéu cau chung)
TCVN 11823-2:2017 part 2 : General design and location features (Tong thé va dic diém vi tri)
TCVN 11823-3:2017 part 3 : Loads and load factors (Tai trong va Hé s tai trong)
TCVN 11823-4:2017 part 4 : Structure analysis and evaluation (Phan tich va Danh gia két cau)
TCVN 11823-5:2017 part 5 : Concrete structures (Két cu bé tong)
TCVN 11823-6:2017 | part 6: Steel structures (Két ciu thép)

% TEZHKOFERICET DRHAEAFRERE] (Decision No.3859/QD-BKHCN, 2017 4E 12 A 29 H) 12k » T
%\é//rfo
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TCVN 11823-9:2017

part 9: Deck and deck systems (Mit cau va Hé mat ciu)

TCVN 11823-10:2017

part 10: Foundations (Nén mong)

TCVN 11823-11:2017

part 11: Abutments, piers and walls (M, Tru va Tudng chén)

TCVN 11823-12:2017

part 12: Buried structures and tunnel liners (Két cau viii va Ao ham)

TCVN 11823-13:2017

part 13: Railings (Lan can)

TCVN 11823-14:2017

part 14: Joints and bearings (Khe co gidn va Goi cau)

HiFT - TCVYN11823

V) SE DI HE

N FACBWTCIEKREOBRERFFEUETH S TAASHTO-LRFD (Load and Resistance Factor
Design) | 23EAR L 70> TN D,

=) FBRICERT D L EZ LN DT OMOERIEE, HiTuE Hk
EFHE TCVN11823:2017 O fAIZ Y 7= > TILL FTORBE L BBT A L L I TWBY,

TCVN 2737: 1995 Loads and impacts - Design standards

TCVN 4954: 05 Motorways - Design requirements

TCVN 1651: 2008 - Reinforced concrete and welded wire mesh

TCVN 5664: 2009 - National standards, Technical classification of inland waterways

TCVN 9386: 2012 - Design of works subject to earthquakes

TCVN 9393: 2012 - Pile - Site test method by axial static load

TCVN 10307: 2014 - Structural steel bridge - General Technical Requirements for manufacturing,

assembling and acceptance
® TCVN 10309: 2014 - Steel bridge welding - Technical regulation

BREGUOkA R TREOMEERE A T T RAZOWTRU T2 2RI 20ERH D,

o [ERTHEDME

BEEL AT AT 2 BUEE] (Decree on Quality Control and

Maintenance of Construction Works, Decree No.46/2015/ND-CP, 201545 A 12 H)

) FEROEH, EE ST ORI, BArRE B
HTER EOBROEH, FRIZOWTIIL FO@ERH 5,

o [HIFE LOBROER, BAFRICET 201 & ZIZHOWTOME] (Circular: Guidance
on Management and Exploitation of Bridges on Rural Roads, Circular No. 12/2014/TT-BGTVT,

201444 H 29 H)

27 TCVNI11823:2017 &5 1 ¥ 1

17



#7) TCVN F&1T Fofoe &
FRAS M O HEIZ B4~ A1 (N0.68/2006/QH11) (2 KAUiE, TCVN DORITFRITILLFD & B
D THDHZE,

1. EZFREHRYRITIEFHEER R L, FELORIT RO OIZ MOST (2 H
FERR S OMIE N IE, B OB SUIEFOHIK 2 MOST 124242
MOST 1%, EFHBEEANEE I LT MOST Ok OFIT FHICRE 5 EF KR
DRER O & FET 5,

ERBBEEDTRAZ—T 5

Rk MEAIC L S

HIEET 75 AREEEROET

ERBEEMEER
~DIIBEES

= R ERRERMEES
1L 2EEREE

ERBEERICE
% = RERER
D EH60R%

ERRIEEZE DT
MOST~12H

MOSTIC L 2 EEDEZ (60H )
AR IEAEER

MOSTIC & 5 E=R
FIE DIBH]

MOSTIC & 2ER EHIERE D=8 D&
N XDV yall

1-3 TCVN RITFHmE

HAT: BT (R M FLARBEEND KTy o] &Y JICA BAEFERK

2 f{i [N oA EEEN R Ty 7 ],
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@ B 2 BURHERI %
T AZEIEA
A E OB I XA W ERE 2 — RIS ETE T 22, B A B A RIS EERE X N L EKE
(Department for Roads of Vietnam, Ministry of Transport, LL T DRVN®0) O CTh 5, AHiEGE
A 0D H I HE UEC TS O L 21T AS W IEE AL F A ZE AT (Institute of Science and Technology, LA T
ITST) OHEYTH D,

2 [EEASEA T gk DE PR LR A HET D BUFEE] (Decree No. 11/2010/ND-CP, 2010452 H 24 H)
CIRIES

302022 4 10 H 1A EERE OB ENMTHONTEY | [ XM AERRR] TEEEEM &2 bisto 2
DITHEEN., BEIL (RN FLAEKR] &7Ro7-, [DRVN] IZUCHEBTOMMRL O TH o 7-08, Uk
L XX F UM EFEH L CWAERTHLIZ b, AREEBICBT2EHbENICRE e L
77
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HATEED

HE - RER

HEET
B8
zIBE
TRA LTS TR
BE zIBE
BE - K5 —EEE
sIBE T - -
ER O

ERERREEER

EBEEE I~V

BRI v

BRI 2 —(REC)

K 1-5 KNI+ F+LEKRBE (DRVN) fi#X
R JICA AR

ERITAHIC Lo TEHEFLENED 5TV 5  (Decree No.11/2010/ND-CP 55 7 52), i #GH
PEIIAREEE KR NV EEE L, AE IR IEERE &L OB EICESVWTA - HETARZESZER
DNVEEES 5, AR THE B LA TmE A M VR A & O G EIZESW TR LA - HiE AREZES,
EARECITAE - HEETH OZ @ iE R (Department of Transport) 23 EFEET 5, Wl & OWHE AR « IR
ANRZEBSZBREVNEET S, FERIIHEE N EEET S (R 39 %),

[EE OB FLEALH 1T 40 BEfA Th 528, #HkAIZ /51T 57z DRVN OJE K& P (Road
Management Unit) [Z[EERRO 5 EFRIZ Y 72 5 FEEE ZH#EFF - R L, 2L OEEIZ DOV
TIIREERE NAE - HETOANRZESICEHRAZZFEL TEY, RERTEBE Y TTW

Do MEFF - BELOFEFHIL, ARZESOIERICESNTEA - BEET O A WE R 23 F M LT
Do
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B4 4 | EEEEE
=B (National highways) RBE@E
438 (Provincial roads) E - -EEWAREZEESR
IB3E (District roads) (B4 -BEETMARZESNED D)
#13& (Commune road) (BE - BEEMARZERNED D)
EEER (Urban roads) E - -EEWAREZEESR
A8 (Special-use roads) LZERIIKT HHESE

H AT : Decree No. 11/ND-CP

X, BEERK, LoUb T ~VIOHERIZ XS S4u5  (Law No. 23/2008/QH12 25 41 5=,
Decree No. 11/2010/ND-CP 26 9 55)

= 1-6 HEEOHIE

D ==t ’

BErL L | EFEITE

EEER | 25,0008 |EHRER. TCYN5729:1997(EDULVTERET,

LA 15,0008 |EOXELEF. BUa R U LR Tl s 24 S8 HRE R
LRI 6,000 |EOFXELRE. BUA RV LRl thigiZ 45 e RE R,

E &g D F B E. BUARU LR P Hhigi a5 B RE R, =&
BERFE-ITHEE,

LARJLIV 500# [thid il MRS EEHEFESERR, S RER, HE. RiE,
LRIV 2008 |HEOREDI-HODER, HE. BE. FiE,

LR 200KiE |B3E. FhE.

HFT : TCVN4054:2005

AL 3,000

FHICER IN 2 EBITENSERICIS U EEL - S 207 572y (Decree
No.11/2010/ND-CP % 10 %), AMNEOHMEREL T 2568 1350 mIEME O AN LE L 725
([ o

1) BEEiE
[EFH I AE IR H T (Ministry of Science and Technology) 3AAfi9 %,

3. RKBHIE AR B3 5 Fend [E O [E BB % ) 7 B

[RE N ot tfnE ERIBARW 78 CEA29 45 12 A, 4MEE) 13, X T A
DUVNVT, A 3 VHIRORFR A R ORIEO T ASIEEZHAFS AT . WAEIZ L - TEIRFE
HOHEE/RN— T —TH D EMEDTTNWD, ZOXIITEHERNGIZHDH—T7, ka8
ARZTEY ., FFNRREREZ R T 57O TBEO RN AR AR THh 5 LI+ 5, 29
L7238k b R A ODA OFEARTTEF % [ b L OFSIRFE BRRS G - FHl 2 E 2, <
N A DOEEHEG ) DR & 8 U FRRIRR . S NI A0z 2 WEss 2l o SR K OVATE 72
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ERESLY T

SDGs Business Model Formulation Survey with the Private Sector

for Low-cost Construction Technology for Short-span Bridges

Yada Industry Co., Ltd. (Koriyama, (Fukushima Pref.,))

3

rDeveIopment Issues Concerned in Road
Transportation Sector
-Bridges, as parts of road network, are key to sustain
economic growth and improve connectivity
- Insufficient investment in rural bridges due to limited
state/provincial budget
- Concrete bridges are popular while steel bridges are

. still underdeveloped in Vietham

S

rProductslTechnoIogies of the Company
-Easy Rahmen Bridge (ERB): Composite rigid-frame
(rahmen) structure suitable for short-span bridges
 Lower cost, shorter construction period, higher
durability
Engineered by Asahi Engineering Co.,Ltd., patented
in Japan, US and Viethnam

Survey Outline

- Survey Duration: Oct 2020 - Dec 2023
- Country/Area: Vietnam/Hanoi and several provinces

- Name of Counterpart: Directorate for Roads of Vietham(DRVN), Ministry of

Transport

- Survey Overview: Introduce ERB as useful technology for constructing short
bridges to realize and improve rural road infrastructure. Communicate with
DRVN and other relevant organizations on future pilot ERB project as ODA.
Consider business strategies for future bridge construction projects in Vietnam.

------

aaaaaa

N

Easy Rahmen B:nge (ERB)

87

N
(How to Approach to the Development Issues (Expected Impact in Vietham
-With ERB as a differentiator, explore bridge/road - Bridge construction and road network development
construction projects in Vietnam in rural areas are realized with less budgets
- Y. A B.C, Yada’s local entity in Thanh Hoa, will - Disparities in transportation infrastructure between
cooperate with a Vietnamese partner to participate in urban and rural areas are reduced
state/local governments’ projects - Bridge construction technologies are improved and
-Expand business fields from bridge construction to human resources in that area are developed
\_ planning, design and O&M in the future J y
As of October 2023
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Department for Roads of Vietnam
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Summary Report

Vietham
SDGs Business Model Formulation Survey
with the Private Sector for Low-cost

Construction Technology for Short-span
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Japan International Cooperation Agency

Yada Industry Co., Ltd



BACKGROUND

Yada Industry Co., Ltd. (Yada) is a Japanese construction company specialized in bridge
construction.  Since its establishment in Fukushima prefecture in 1949, Yada has achieved
more than 2,400 track records of building large and small bridges of diverse methods in
Fukushima and across Japan. In 2015, Yada established Yada Asia Bridge Construction
(YABC) in Vietnam to pioneer overseas market as well as to contribute developing road
infrastructure by providing high-quality and affordable bridges.

Transportation infrastructure development is a key to sustain Vietnam’s rapid economic
growth and to provide access to economic growth for rural populations. Road
transportation in particular, among other modes, is one of the main transportation
infrastructures in Vietnam. As Vietnam has a broad river and canal networks, bridges
comprise necessary components of road network and are essential for improving
connectivity between regions to secure movement of people and goods. The road network
in Vietnam has expanded or upgraded significantly in recent years together with
constructed bridges serving highways and national roads throughout the country. In fact,
the road infrastructure system in Viet Nam is financed by the government budget.
However, many large scale bridges are currently financed from ODA loan of JICA, WB,
ADB and other international organization. Moreover, rural transport is still lack of budget
to upgrade bridges. Those bridges are essential for an increase in the income level of poor
regions, the upgrading of living conditions and reduction in regional disparities in
standards of living.

In order to meet growing investment needs for bridges, state and local governments are
required to manage their budget and to invite private investor while exploring low-cost
bridge construction technology with higher quality.

Yada and Asahi shared a common view that ERB can contribute to improve rural road
network in Vietnam. Based on this expectation, they agreed to cooperate in developing
Vietnamese market and start this survey project.
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OUTLINE OF THE PILOT SURVEY FOR DISSEMINATING SME’S
TECHNOLOGIES

Purpose

The objective of the survey is to develop specific strategies for entering Vietnam’s bridge
construction market through analyzing technology trend in bridge construction in Vietnam,
identifying local needs for ERB and networking with relevant authorities and possible
business partners.

Activities
Identify development issues and challenges in roads transportation sector
Gather information on:
Government's policies on road infrastructure including bridge
Laws, regulations and technical standards relevant to bridge construction
Technology trends in bridge construction in Vietnam
ERB’s conformity to TCVN and other regulations
Introduce ERB’s technology and Yada’s business plan in Vietnam to Department for Roads
of Vietnam (DRVN) and relevant organizations
Perform market analysis and preliminary discussions with local partner candidates
Develop future business plan in Vietnam

Information of Product/ Technology to be Provided

Yada offers Easy Rahmen Bridge (ERB) which could be a key differentiator for
Vietnamese bridge construction market. ERB is composite rigid-frame (rahmen) structure
suitable for short-span bridges engineered by Asahi Engineering Co.,Ltd. (Asahi), Yada’s
partner company in this survey project and it is characterized by lower cost, shorter
construction period, and higher durability. Asahi patented core ERB technologies in
Japan, US, EU and Vietnam.
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Advantages of adapting Rahmen structure US PAT. No. 7, 469. 439 etc.
integral structure for superstructure and substructure)

1.1m)

proved quake resistance (Structure performance) Complex Portal Rahmen bridge with excellent structure

2. Reduced size in substructure (construction cost) . B ry
3. Reduced temporary works (earth retaining works and blocking works) or skipping of temporary works performance, construction property and economic efficiency

ion cost and

4. Smaller extent of the impact by ion works
5 )

period

6. Saving of i and bearings ( cost and mail cost )
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s L
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US PAT. No. 7, 469, 439 Easy Slab Bridge Association
JIPAT.No. 4 318, 634 Semunaloilhe Head Office, Zip:921-8844
KR PAT. No. 10-0833333 /o Ecojapan (., Ltd.. 5201 Koriuchi. Nermichi-nachi, Ishikavagun, Ishikeva

(4)

®)

(6)

TEL 076280

s Horoi-gis Easy Slab Bridge Association

URL. nttp://wew. elb-JD ocon/
Easy Slab and Easy Rahmen are registered trademarks.

Counterpart Organization
Department for Roads of Vietnam, Ministry of Transport

Target Area and Beneficiaries
a) Target Area
Thanh Hoa Province, Ha Nam Province, Hanoi City

b) Beneficiaries

Direct beneficiaries: Vietnamese state and local governments which are able to construct
bridges at a lower cost.

Indirect beneficiaries: The inhabitants in the target area who benefit from improved
convenience by using the bridge.

Duration
From October 2020 to December 2023, extended from the initial duration (January 2022)
due to COVID-19.



(7) Progress Schedule

Survey ltems

Identification of issues and challenges in
roads transportation sector

Government's policies on road infrastructure
including bridge

Laws, regulations and technical standards
relevant to bridge construction

Technology trends in bridge construction in
Vietnam

Assessment of compliance with TCVN and

other regulations

Presentation of ERB(Easy Rahmen Bridge)
technology and Yada's business plan in
Vietnam

Market analysis and preliminary discussions
with local partner candidates
Discussion on a future ODA project #

Interviews, discussions and field surveys in
Vietnam | [ | | [ |
Knowledge co-creation program in Japan .

Workshop in Vietham

Reporting to JICA A A

Note: Workshops had been planned in our original project schedule, but ended up not being held due to the strenuously tight survey schedule and
lack of time for preparation/outreach towards the end of our project in 2023. This considerable and unavoidable schedule change results from
COVID-19 pandemic and the related immigration bans in both Japan and Vietnam for 2020-2022.
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(8) Implementation System
Japanese side: Yada Industry Co., Ltd, Yada Asia Bridge Construction and Asahi
Engineering Co., Ltd, in cooperation with Daiwa Institute of Research Ltd.

Vietnamese side: Department for Roads of Vietnam, Ministry of Transport

JICA
Team management,
Localization,
Business Proposing

development

corporation

. . . Y.A.B.C
Daiwa Securities | DIR Asahi (Vietnamese
Hanoi Office Engineering Corporation)
Support activities Development Localization, JIrElE
(e.g. information issues, Laws- Study tour in Japan ~ arrangements,
gathering) Policies, ODA policy  (¢reinforcement) ~ Partner surveys

implementation,

Business
development




3. ACHIEVEMENT OF THE SURVEY
(1) Outputs and Outcomes of the Survey
[Survey outcome about common bridge construction technologies/practice in Vietnam]

Interviews with DRVN officials, academic experts, and local transportation bureaus
were conducted. As expected, most short bridges in Vietnam adopt the style of simple
concrete girder bridge.

In our visits to ongoing construction sites and completed concrete bridges, strong
reliance on manual labor was observed, and the rough finish of concrete bodies/slabs
implied workers’ simplistic mindset for quick work product. We are concerned that these
existing practice likely result in lack of quality/efficiency in both final products and
construction process.

[Survey outcome about condition of old bridges]
Several old concrete bridges, which could be candidates for replacement in near future,
were visited and inspected, and the following trends were identified.

® Most cracks and chips in the girders receive not more than temporary repairs.

® On national and provincial highways, regular inspections are conducted and expansion
joints are repaired as necessary. However, the maintenance care could be more prompt
and thorough.

® There are few plans of regular inspection or repair for bridges on county and village
roads. If deteriorated, minor repairs on the surface pavement might be given, and the
bridge structure itself is often left untouched.

® There are cases where bans on large vehicle traffic are not strictly observed and
deterioration of bridge structures might accelerate.

[Survey outcome about compliance with technological standards in Vietnam]

We have consulted with government agencies as well as multiple academic experts in
Vietnam to check whether ERB design and its strength comply with the most important
Vietnamese national technical standard TCVN11823:2017, and if there is any other standard to
be followed.

All of their comments were positive, indicating that ERB highly likely meets the
requirements of TCVN11823:2017.



Here are the list of agencies/academic institutions we consulted.

® Ho Chi Minh City University of Technology (HUTECH) School of Civil Engineering

® Ministry of Transport, Department of Science-Technology and Environment

® Ministry of Transport, Department for Roads of Vietnam (DRVN), Traffic
Infrastructure Management and Maintenance Division

® Ministry of Transport, Institute of Transport Science & Technology (ITST),

In our future collaborative study with ITST, we will prepare more obvious, logical, and
objective evidences to clearly prove ERB’s compliance with existing Vietnamese standards.

[Survey outcome about ERB’s construction cost]

According to the estimate officially provided by RTC (Road Technical Center, under
Directorate for Roads of Vietnam) in September 2023, ERB is somewhat more expensive than
concrete bridges (Table 1). However, there are some misunderstandings and uncertainties in the
basis of their estimate, such as the quality/quantity of materials and labor hours/cost. Therefore,
it is too early to draw a conclusion on ERB’s cost competitiveness solely on the basis of RTC’s
latest estimate.

There is still large room for cost reduction in the upper structure works through carefully
selecting import source of steel materials, and adopting simpler design in accordance with
installation conditions. As presented in Table 1, it is plausible that a set of conceivable cost-
cutting measures described in our main report give ERB significant cost advantage over
concrete bridges in Vietnam, especially in urban congested areas.

We will continue our study on material/parts/tools and construction methods commonly
available in Vietnam in collaboration with ITST, in order to lower ERB’s construction cost
down to the level comparable to that of concrete bridges. We aim to reach the solution by mid-
2024, with which RTC’s official ERB cost estimate would be lower than that of concrete
bridges.



Table.1 Cost comparison between ERB and Concrete Bridge

Unit :million VND

per unit Bridge Deck Area (after-tax)

Source: Proposing

Corporation

ERB Concrete Bridges in Hanoi .
Composition
(L 24m x W 20m) Composition @ @

Material | Labor |Machines | Total (\,va;?nm)x (\I,_vi?nm)x (AV‘:’::E;KD
Upper Structure Master Beam 9,999 1,882 474 12,356 70.6%
H-steel Beam 6,108 0 0 6,108 34.9%
Bending H-steel Beam 2,083 0 0 2,083 11.9%
Install steel beams 9 1,104 138 1,250 7.1%
Others 1,799 779 337 2,915 16.6%
Steel Handrail 58 9 3 70 0.4%
Sewer Pipes 13 4 0 17 0.1%

Total Upper Structure 10,071 1,895 477 12,443 71.0% 1,656 1,690 29.4%

Bottom Structure Bridge Abutment 821 221 99 1,141 6.5% 1,340 1,188 22.2%
D1m bored pile 515 227 595 1,337 7.6%

998 1,217 19.5%
Cnostruction Assistant 215 470 317 1,001 5.7%

Total Bottom Structure 1,550 917 1,011 3,479 19.9% 2,338 2,405 41.7%

Other elements + Tax 1,274 2,000 28.8%
Total Construction Cost (before—tax) 11,621 2,813 1,488 15,922 90.9%

Total Construction Cost(after—tax) 12,783 3,094 1,637 17,514 100.0% 5,268 6,095 100.0%

Construction Cost per unit Bridge Deck Area(after—tax) 27 6 3 36 33 32
When the cost-cutting Total Upper Structure 8,710 66.9%
measures in the main Total Bottom Structure 3,131 24.0%
report are actually Total Construction Cost (before—tax) 11,841 90.9%
realized
J/implemented Total Construction Cost(after-tax) 13,025 100.0%
(crude estimate)  Construction Cost -




[Survey outcome about environmental impact and need for environmental considerations]

As ERB is small in scale, we have been informed by Vietnamese local administration
authorities that there is no need for environmental impact assessment or specific environmental
consideration.

Proposing Corporation has extensive experience in various environmental considerations in
Japan (e.g. field survey and evacuation measures of aquatic organisms in rivers), and is
confident that it can swiftly respond to a wide range of requests concerning environmental
issues in Vietnam.

[Outcome of Knowledge Co-Creation Program in Japan]

In September 2023, Proposing Corporation invited a group of five Viethamese government
officials and academic researchers to a survey trip to Japan for a week, for their better and
deeper understanding about ERB.

Their visits included a site of ongoing ERB construction, where the group of visitors closely
watched live operation of construction machinery, installation of H-shaped steel beams, and
work of pouring concrete slabs. Typical completed ERBs were visited as well, and the visitor
group took high interest in an ERB site where proper application of ERB’s characteristic
construction techniques successfully avoided traffic congestion during its construction period.
In addition, the group stopped by several bridges built by Proposing Corporation, to witness
Proposing Corporation’s track record and technical capabilities.

To foster future research collaboration, the group visited the College of Engineering of Nihon
University as well. Furthermore, their on-site visit to Proposing Corporation's headquarter and
factory highlighted the operation scale, advanced manufacturing/processing techniques, and
excellence of technical staff of Proposing Corporation, leaving a strong impression on the
visitors.

This survey trip was a remarkable success as it not only deepened the trust between the group
and Proposing Corporation, but also paved the way for stronger cooperative relationship in the

future.
Date Site Type Location Purpose of Visit
(ERB/non- (city,town/
ERB) prefecture)
Komukai ERB Close look at ongoing ERB
) Kawasaki/ )
Sluiceway construction process,
9/4 _ Kanagawa _ _
Bridge machines, and materials
Rokugo ERB Komae/ Typical size, structure, and




Sluiceway Tokyo appearance of ERB
Bridge
Non-ERB Built by Proposing
Shiokaze Koto/
) Corporation with unique
Bridge Tokyo
structure and appearance
ERB Bunkyo/ Close look at bottom
Shimizu Bridge
Tokyo surface of ERB bridge
Koume ERB Sumida/ Built in crowded urban area
Bridge Tokyo behind narrow paths
NihonUniversity, - ) Discussion with scholars
Koriyama/ o
9/5 College of and experts in civil
Fukushima
Engineering engineering
H.Q. and - Discussion with engineers,
Factory of Koriyama/ Close watch on the steel
o6 Proposing Fukushima processing and parts
Corporation assembling
Tenkyo-Ohashi Non-ERB Inawashiro/ Built by Proposing
Bridge Fukushima Corporation
Shin-machi Non-ERB Miharu/ Built by Proposing
Bridge Fukushima Corporation
Ten-Chi-Jin Non-ERB Tamura/ Built by Proposing
Bridge Fukushima Corporation
917 ERB Built by Proposing
_ Corporation,
Shozen Iwaki/
_ _ ERB'’s characteristic
Bridge Fukushima

construction techniques

were applied

(2) Self-reliant and Continual Activities to be Conducted by Counterpart Organization

The activities which are expected to be continually conducted by the C/P includes the followings.

All of them are

essential  for

improving the

road management

and bridge

construction/maintenance technology in Vietnam, and are important for the future business

opportunities of Proposing Corporation,

® Regular inspection and proper maintenance of existing bridges

® Exploiting the existing bridge databases (VBMS), and their proper management and




update
Careful selection of bridge replacement/construction sites, and setting priorities

Information/opinion exchange regarding collaborative research on ERB conducted by
ITST and Proposing Corporation



4. FUTURE PROSPECTS
(1) Impact and Effect on the Concerned Development Issues through Business Development of
the Product/ Technology in the Surveyed Country

ERB will enable state and local authorities in Vietnam to acquire new bridge-building
technology and newly construct or replace bridges at lower cost. Bridges are essential for the
improvement of transportation infrastructures all over Vietnam, and it is expected that ERB will
provide an effective solution, especially for the purpose of building bridges over small creeks.
This positive impact will be particularly noticeable in the areas, both urban and rural, where
people are experiencing inconvenience in their everyday lives due to lack of bridges.

In addition, Proposing Corporation’s ERB promotion activities are expected to foster the
authorities’ deeper/better understanding for the importance of “bridge management with a long-
term perspective” and “replacement of deteriorating bridges”. This will eventually improve the
bridge management policy/practice and contribute to preventing serious accidents in advance.

(2) Lessons Learned and Recommendation through the Survey

Through a variety of our activities in this project, we had a large number of opportunities to
exchange opinions with Vietnamese government officials, academic experts, and
managers/engineers from private companies, and received high evaluation for ERB technology.
On the other hand, almost all respondents were concerned that the cost of ERB would be higher
than existing concrete bridges, although those concerns are likely to be the opposite according
to our analysis on RTC’s cost estimation. The biggest lesson we learned from those experiences
was the importance of providing accurate information based on objective evidences and sharing
hands-on experience.

Therefore, in the next stage of our ERB promotion, it is critical to accurately communicate the
reality about ERB technology and its cost structure in the context of market and supply chains
environments in Vietnam, to a wide range of stakeholders including Vietnamese central/local
government officials and bridge construction companies/engineers in private sectors.

Fortunately, ITST has taken high interest in ERB and decided to conduct a study for 2024 in
collaboration with Proposing Corporation. We strongly hope a variety of Vietnamese
governmental departments/agencies would be interested in that study and share its contents, so
that ERB’s characteristics and advantages are properly evaluated and recognized from different
viewpoints. We would appreciate our C/P’s cooperation in organizing meetings, seminars, and
workshops in the next phase of this project.

Finally, Proposing Corporation would like to express sincere appreciation to DRVN for all its



support, engagement and effort for our Survey.



ATTACHMENT: OUTLINE OF THE SURVEY

SDGs Business mg ormu au-::-n Survey wnj_im an_ﬂﬂ_&@iﬁ
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i R
Development Issues Concerned in Road
Transportation Sector

economic growth and improve connectivity

state/provincial budget

. still underdeveloped in Vietnam

*Bridges, as parts of road network, are key to sustain
+Insufficient investment in rural bridges due to limited

Concrete bridges are popular while steel bridges are

A

Pmﬁucts:Techm::—rug:es of the Company

«Easy Rahmen Bridge (ERB): Composite rigid-frame
(rahmen) structure suitable for short-span bridges

«Lower cost, shorter construction penod, higher
durability

*Engineared by Asahi Engineering Co. Lid.,
in Japan, US and Vietnam

patented

y Outline
- Survey Duralmn Ot 2020

SUrve

- Dec 2023

- Country/Area: Vietnam/Hanoi and several provinces
« Name of Counterpart: Directorate for Roads of Vietnam{DRVMN), Ministry of

Transport

« Survey Cwverview: Introduce EREB as useful technology for constructing short
bridges to realize and improve rural road infrastructure. Communicate with
DRVM and other relevant organizations on future pilot ERB project as QDA
Consider business strategies for future bridge construction projects in Vietnam,

Easy Ean'mn yﬂge (EREB)

“With EREB as a differentiator, explore bridge/road
construction prajects in Vietnam

- ¥4 B.C, Yada's local entity in Thanh Hoa, will

stateflocal governments’ projects

\ planning, design and O&M in the future

anw to Approach to the Development Issues

cooperate with a Vietnamese partner to participate in

«Expand business fields from bridge construction to

fEx pected Impact in Vietnam

*Bridge construction and road network development
in rural areas are realized with less budgets

Disparities in transportation infrastructure between
urizan and rural areas are reduced

«Bridge construction technologies are improved and
human resources in that area are developed

o

-,

.

As of October 2023
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GIOI THIEU CONG
NGHE XAY (;AU DANG | ‘v ‘ !R “
KHUNG CO GIA TRI g Yy P
NHO — EASY RAHMEN | o e

BRIDGE
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* Easy Rahmen Bridge (ERB) la
mot cong nghé dugc phat trién va
cap bang sang ché bai Asahi
Engmeermg Co., Ltd. mot nha tu
van Xay dung chul yéu tham gia
thiét ké cau.

* ERB dé duoc ap dung rong rdi cho Fadiii il ,'
cac du an xay dung cau ngan tai @ 3
Nhat Ban ké tir nam 2005, va c6
két qua xay dyng la 248 cau trén
toan dat nuodc Nhat Ban (tinh dén
thang 3 nam 2019).




\'_l_ g'l‘ 1. CAC PAC BIEM CO BAN

GIAM KiCH THUGC VA KHOI
LUONG KET CAU PHAN DUOI

AP DUNG VOI CAC CAU CO CHIEU KHA NANG THI CONG TAI CAC

DAITU 5M DEN 25M KHONG GIAN CHAT HEP
SU DUNG CAC THANH THEP CHU THOI GIAN THI CONG RUT NGAN
HLAM COT THEP CHU CUA DAM
KHONG SU DUNG CAC CONG
TRINH PHU TRO

VOI THAN MO TAO THANH KET

[ DAM CAU DUGC KET NOI CUNG
CAU KHUNG CUNG

CHI PHI XAY DUNG VA BAO TRI
GIAM, TANG HIEU SUAT LAI XE
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2. DAC DIEM THIET KE

A4

ONNT

' AL

YADA ANIA BRIDGE

TION

(L[]

"
4

Fa

-

~

MO TA KET CAU

Thép lién két

Phirong phép bit éc don gidn, an todn

&

md can

dan

-

Thép cd ren &




AW = ' 4
\'mn\ ANIA BRIDGE CONSTRUCTION

2. PAC PIEM THIET KE

Su khéac biét trong phan tich két cau tai trong gilra cau dam bé téng cot thép nhip
gian don va cau dang khung ERB

CAU THONG THUGNG

Tai trong

Két chuphan trén  Két céu phan trén

Ap

hec h,r’c

dat dat
Chénh wi [ | Chénh
léch ‘l / t léch
hee ) e
doc 54 i
truc w/ \an truc
khi co - ichi c6
dfng — ~ dong
dat Khoang céch giﬁ'a‘céc cocnho Khoang cacil gitta céc cocnho dat

M6 cau phai chong lai &p luc dat theo phuong ngang

CAU EASY RAHMEN
Tai trong
Ap Ap
hec Chénh léch Ire doc truc hee
dat nho trong déng dat it

Két cau lam triét tiéu luc day ngang tac dung lén mo
cau. Két qua la giam Iyc day ngang tac dung Ién coc.
Dbicu nay dan t4i giam khoi lugng va chiéu dai coc
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\_'_l_!;!‘, 2. DAC DIEM THIET KE

YADA ANIA BRIDGE CONSTRUCTION

Truong hop 1: Dam don gian, c6 khép Truong hop 2: Cau tric khung, c6 khép

Tai trong tap
trung

Tai trong chinh

Goi di dong Goi co dinh

A A
Goi di dong Goi co dinh

MO men udn 16n

MO men udn 16n




YARL 2. PAC PIEM THIET KE

YADA ANIA BRIDGE CONSTRUCTION

Truong hop 3: Dam khung, c6 khéop Truong hop 4: Dam khung, cau tric
ngam cung

Tai trong chinh

Khaop Khop Ngam cung Ngam cing

M6 men nho hon dam don gian MO men nho nhat




Il AW -
YADA ANIA BRIDGE CONST mu T mm

PHUONG PHAP XAY DUNG THONG THUGONG

2. PAC PIEM THIET KE

CAU THEOQ CONG NGHE ERB
G]]ié'l.l d.éi Chié'l.l dai
"‘-\. I ___.
HWL M ) SHHL -
JMNL H'h""‘f\a —
Giam kich thirde két cau

S Giﬁms&ltrc_mgcqc
p o

Giam chi phi xay dung

Giam thoi gian thi cong




\_v AEL 2 PACPIEMTHIETKE

PHUUONG PHAP XAY DUNG THONG THUONG THEO CONG NGHE ERB
Chiéu dai Chizs dai
Chiéu réng dinh ks Chiéu réng dinh ké
LHL
EKhung vay Ehung viv
. ML =
[ Y - LT [
Mong coc Mong coc . .
hong coc Mong coc

Khoi luong dao dap giam, khdng can thiét phai st dung may moc 16,
cac bién phap phu tro duoc loai bo.

Giam tac dong den moi
trudong xung quanh

Giam chi phi xay dung Giam thoi gian thi cong




\'_l_ B2l 2 PACPIEM THIETKE

PHUCNG PHAP XAY DUNG THONG THUONG PHUCGNG PHAP ERB

g Ehecogiin Ehong con khe co gidn

Khéng con thist bi chong roi

[[] Thigt bi chéng rei civ ciu

Ehong con gdi cau

[ Gai

Giam chi phi bao tri

Giam chixay phi dung Giam tiéng 6n, d6 rung




YAEPM®  3.50SANH CHI PHI

11 | 4
\Am\ ANIA BRIDGE CONST mu mm

CHI PHI

CHI PHI

CHUAN BI XAY DUNG

CHI PHI VONG BOI

CHI PHI
CHI PHI VAN HANH,

THAO DO BAO
DUONG
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YADA ANIA BRIDGE CONSTRUCTION

Trieu dong

20,000

18,000

16,000

14,000

12,000

10,000

8,000

6,000

4,000

2,000

3. SO SANH CHI PHI

Biéu d6 so sanh chi phi xay dung tai Nhat Ban d6i véi cau cO chiéu dai
14m, chi€u rong 11,2m

18,100

12,134

Cau thép

11,712

B Chi phi xay dung

16,466

Cau bé téng

B Chi phi vong doi

11,536

9,492

Cau ERB



YA  3.50SANH CHIPHI

\A\lh\ ANIA BRIDGE CONNSTRUCTION
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11 | 4
\'mn\ ANIA BRIDGE uwvrmu:rum

BANG SO SANH GIA XAY DUNG
POI VOI CAU CO CHIEU RONG LAN XE CHAY B=10M, TONG CHIEU RONG 11,20M

30,000
25,000 24,100
20,000
-]
z
2
S 15,000 ——Cau thép
& —8—C3u bé tong
Cau ERB
10,000
6,000
5,000
5 10 15 20 24

CHIEU DAI CAU (M)
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\'mn\ ANIA BRIDGE uwsrmu:'rum

CHIEU CAO DAM

POI VOI CAU CO CHIEU RONG LAN XE CHAY B=10M, TONG CHIEU RONG 11,20M

—4—Ciubétong —M—Ciu ERB

12

0.8

0.6

CHIEU CAO DAM (M)

0.4

0.2

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
CHIEU DAI CAU (M)



YAPM 4 THOI GIAN THI CONG

Il AW Ny
YADA ANIA BRIDGE ¢ IN\'I‘IllIl 'rmm

SO SANH THOI GIAN THI CONG

(POI VOI CAU CO CHIEU DAI 14M, CHIEU RONG 11,2M)
160

140
120
100

80

Ngay

60

40

20

Céu thép Céu bé tong Céu ERB



YA 5. cAcBUGC THI CONG

Il AWmEYyY N4
YADA ANIA BRIDGE CONSTRUCTION

NEN MONG PONG COC




YABM® 5 CACBUGC THI CONG

Il AW my
YADA ANIA BRIDGE uwsrmu:'mm

NEN MONG PONG COC e B . L ‘;’“'"" ""wr‘v,




YABM® 5 CACBUGC THI CONG

Il AW my
YADA ANIA BRIDGE uwvrmu:'mm

COT THEP




YA 5 CACBUGC THI CONG

YADA ANIA BRIDGE CONSTRUCTION

PHAN DUOI COT THEP
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\k\lh\ ANIA BRIDGE CONNT I{lli Illh\‘

| 1

Ve

PHAN DUOI

PO BE TONG

5. CAC BUGC THI CONG




YAPIE 5 CACBUGC THI CONG

YADA ANIA BRIDGE CONSTRUCTION

|

1

PHAN DUOI

|

-
] (N
Vs

PO BE TONG




YARPM® 5 CACBUGC THI CONG

11 | 4
\mn\ ANIA BRIDGE CONST luu mm\‘

) X LAP PAT
PHAN TREN DA




YAPIE 5 CACBUGC THI CONG

AW .Yy
h\m\ ANIA BRIDGE CONST mu mm

) X LAP PAT
PHAN TREN DA




YAPIE 5 CACBUGC THI CONG

Il AWmEYyY N4
YADA ANIA BRIDGE CONSTRUCTION

—————

PHAN TREN '
LAP DAT COT ' LS D '
THEP . S ol y




YABM® 5 CACBUGC THI CONG

Il AW my
YADA ANIA BRIDGE uwvrmu:rmm

( )
(S J
( )
(S J

LAP PAT COT
THEP




YABM® 5 CACBUGC THI CONG

AWmEYy wu
\'Am\ ANIA BRIDGE uwvrmu:rmm

( )
(S J
4 )\
(S J

LAP PAT COT
THEP




YAPIE 5 CACBUGC THI CONG
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\Am\ ANIA BRIDGE CONST mu mm

PHAN TREN

LAP PAT COT
THEP
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Il AW my
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4 N\
\\ J
4 N ([ N ne ’ :
A B pa— ‘ \
L .ﬁlngzm maunm&sxﬂ
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Il AW my
YADA ANIA BRIDGE uwvrmurmm

PO BE TONG
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GO LAN CAN,
CHONG THAM




YARPM® 5 CACBUGC THI CONG

11 | 4
n\m\ ANIA BRIDGE CONST Illll mm

PHAN TREN

GO LAN CAN,
CHONG THAM




YARPM® 5 CACBUGC THI CONG

11 | 4
\Am\ ANIA BRIDGE CONST mu mm

PHAN TREN

GO LAN CAN,
CHONG THAM
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Il AWmEY N4
YADA ANIA BRIDGE CONSTRUCTION

HOAN THIEN




YA 6. MOTSOCAUDA XAY DUNG

Cau Ebisu — Tinh Nagano — Hoan thanh thang 3 nam 2019

AU (INITIRENY (RNNRRERN ARy ==
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Truodc Sau



YA 6. MOTSOCAUDA XAY DUNG

Cau Nishinotsubo — Tinh Kyoto — Hoan thanh thang 10 nam 2018

Trudc Sau


https://esb-jp.com/weblog/img/img69_img317-nishinotubo-7.jpg
https://esb-jp.com/weblog/img/img70_img317-nishinotubo-2.jpg

YAEC 6 MOTSOCAUDAXAY DUNG

Cau Miyaura — Hoan thanh thang 01 nam 2019

Trudc Sau


https://esb-jp.com/weblog/img/img58_img-364miyaura-2-1.jpg
https://esb-jp.com/weblog/img/img56_img-364miyaura-1.jpg

YAEC 6 MOTSOCAUDAXAY DUNG

Cau Iwade — Tinh Chiba - Hoan thanh thang 4 nim 2019



https://esb-jp.com/weblog/img/img105_img-330iwadehasi-3.jpg

YAEC 6 MOTSOCAUDAXAY DUNG

Cau Cau kénh dan dong séng Nukiuki — Thanh phé Ebina - Hoan thanh
thang 3 nam 2019



https://esb-jp.com/weblog/img/img82_img323-kannukigawa-1.jpg
https://esb-jp.com/weblog/img/img87_img323-kannukigawa-5.jpg

YA 6. MOTSOCAUDA XAY DUNG

Cau chui— Thanh phé Ebina - Hoan thanh thang 3 nam 2019



https://esb-jp.com/weblog/img/img80_img322-anda-pasu-1.jpg
https://esb-jp.com/weblog/img/img81_img322-anda-pasu-5.jpg

YAIRE 7. KETLUAN

Il AWmEYyY N4
YADA ASIA BRIDGE CONSTRUCTION

> COng nghé ERB dic biét phu hop khi xay dung c4c cau cd chiéu dai <25m, voi
gia thanh xay dung thap, thoi gian thi cong nhanh, co thé thi cong trong khong
gian hep, it anh huong dén moi truong, chi phi duy tu bao dudng giam.

> Cong ty YADA duogc thanh 1ap nam 1949, dén nay da c6 70 nam kinh nghiém
trong viéc xay dung cau thép tir khao sat, thiét ké, san xuat, xay dung va bao tri
va ké tir khi thanh 1ap dén nay (01.04.2021) d thi cong duoc 2.480 dy an xay
dung c6 tong chiéu dai 84.450,43m.

> Cong ty YABC dugc YADA thanh lap tai Viét Nam véi mong muén dugc
mang nhitng cong ngh¢ thi cong hién dai, trong do c6 cong nghé Easy Rahmen
Bridge dé xay dung nhirng cay cau tai Viét Nam.



YABC mong muon
|a cau noi hop tac
htru nghl Viet —
Nhat, gop phan
hoan thién co s¢ ha
tang ta1 Vit Nam.

Xin tran trong cam
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DNG TY TNHH MOT THANH VIEN XAY
DUNG CAU CHAU A YADA

Cau no1 tu(m’ lai.
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