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<Notes and Disclaimers>

- This report is produced by the trust corporation based on the contract with JICA. The contents of this report
are based on the information at the time of preparing the report which may differ from current information
due to the changes in the situation, changes in laws, etc. In addition, the information and comments posted
include subjective judgment of the trust corporation. Please be noted that any actions taken by the users
based on the contents of this report shall be done at user’s own risk.

- Neither JICA nor the trust corporation shall be responsible for any loss or damages incurred by use of such

information provided in this report.
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. SDGs Business Model Formulation Survey with the Private Sector for

Disseminating Highly Durable Repair Methods for Road Surface

9 )
JicA

TOKYO BELT CO.,LTD (Tokyo, Japan)

Using High Quality Elastic Heating Mixture in Vietnam

&3

t\-:-? RENIL-RNAL

r

Development Issues Concerned in Road/Traffic
Sector

» Early deterioration of road and bridge joint occurs due to
heavy traffic, high temperature, rainfall, salt damage, etc..

» After the repair work with cold mix or inexpensive joint, road
or bridge joint is deteriorated again repeatedly in short period.

« It requires higher budget to repair roads with cold mix.

J

Survey Outline

* Survey Duration: July 2022 — November 2023

* Country/Area: Vietham/Hanoi City and Ha Nam Province

* Name of Counterpart: MOT, Hanoi DOT, VEC

* Survey Overview: For the early deterioration issue of road and
bridge joint in Vietnam, by optimized road repair work and

seamless joint method using elastic hot mixture, frequency and life

cycle cost of repair work is supposed to be decreased. In this
survey, conduct a feasibility survey on this assumption.
Conduct a market survey during this survey and develop a

business plan including a business value chain with Vietnamese

partner companies.

-
How to Approach to the Development Issues

» Organize the study group for the extension of Falcon
and the related construction work.

» Acquire necessary technical certifications and
develop/modify the TCCS/TCVN for Falcon.

* Provide the partner companies with the education and
training and certify those companies.

» Establish the business value chain with the partner
companies.

28

[Products/TechnoIogies of the Company
*Provide the know-how in optimizing the road repair and
bridge joint method and in instructing road repair work
using durable elastic hot mixture, Falcon.

*Appropriate road repair method can be proposed to meet
the expectation of each customer by considering weather
and road damage on site.

eInstruct contractors, considering their experiences and
technical capacities and conduct road repair work suitable
for road condition.

\- J
-
HiC
lé Ef
Elastic heating mixture,
Falco% SJ Method FC Cooker
N

e .
Expected Impact in the Country

* Road surface and bridge joint repaired with Falcon will
be stabilized for long period.

» Maintenance cost will be decreased on a life cycle basis.

» The smooth road surface improves driving safety.

» Slip-and-fall accidents of motorbikes will be decreased.

« Environmental impact such as vibration or noise is also
mitigated.

J
Prepared on July 16t , 2023
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1. BACKGROUND
With regards to road maintenance in Viet Nam, it is recognized that re-deterioration occurs after road
repair work with cold mix and conventional bridge expansion joint. According to the action plan for the
SDGs targets 2030, the targets and action items on road and bridge maintenance and management are

stipulated as below, which shows that traffic infrastructure management is an important issue.

Target 9.1 Develop a synchronous, quality, reliable, resilient, and sustainable system of
transportation infrastructure, including inter-regional and trans-border infrastructure,
to support socio-economic development and improve human well-being, with a focus
on equitable and affordable access for all citizens.

Action Item for | Give due importance to maintenance work, apply advanced technologies, ensure the
9.1 effectiveness and sustainability in the exploitation of the existing transport
(Excerpt) infrastructures.

Road repair work using elastic heating mixture, “Falcon” can contribute to 2030 SDGs target, with the

following characteristics.

Decreases the frequency of repair work thanks to the high durability. In addition, LCC (Life Cycle
Cost) also decreases (by approx. 40%).

Traffic restriction decreases as repair work frequency decreases.

Prevents accidents, as Falcon is very unlikely to occur cracks and steps on the road surface.

Especially in Viet Nam where there are many motorcycles, it improves traffic safety.

Alleviates environmental impacts such as vibration and noise.

2. OUTLINE OF THE PILOT SURVEY FOR DISSEMINATING SME’S TECHNOLOGIES
(1) Purpose
The objectives of this project are as follows:
To discuss and draft a JICA Small and Medium-Sized Enterprise (SME) verification survey
(another project scheme) to contribute to the measures against aging issues of road infrastructure
by using Falcon, and
To summarize a business plan by conducting market survey on the road repair method and
seamless joint method using Falcon which can contribute to extending the lifetime of roads and

bridges.

(2) Activities
The items of this survey are as follows:
Development issues
Technical and legal compatibility of the Falcon in Vietnam
Collection and analysis of investment environment, regulations, licensing information
Research and analysis on the market, competitors, partner companies
Drafting an ODA project, consideration of collaboration with other projects and environmental

and social consideration
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Creation of the explanatory documents and holding of a seminar

(3) Information of Product/Technology
Falcon, an elastic heating mixture, has the following features:
High durability,
High waterproof of ultra-high clay binder,
Simplified construction work with good quality by premixed homogenized material and

mechanical control, and

Quick repair work by the maintenance car system.

Falcon FC Cocker

(Homogenized (ngin;lels:salJ:;E; (Transportable Heating
Premixed Material) & Machinery)

There is a problem such as unstable quality in on-site mixing work to perform existing repair work
with hot mixture. However, as Falcon is premixed in the factory and mechanically melted at a repair site,
the quality of repair is secured.

This road repair method using Falcon is considered as permanent measures, while general cold mix
method is used as temporary measures. In terms of preventing re-deterioration for a long time, it is useful
for high-load points such as heavy traffic, curves and slopes.

Below photos are bus terminal where buses stop and go repeatedly both day and night. In the past,
several weeks after repair work, road damages occur. After Falcon was applied 4 years ago, there is no

longer damage on the road.
T8 o !

Repair in general cold mix method road repair method using Falcon
Example of Bus terminal
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(4) Counterpart Organization
The counterpart organization of this pilot survey is not fixed yet, however, we are in discussions
with DRVN

(5) Target Area and Beneficiaries
Target area: Hanoi City and surrounding areas, Nghe An Province and Quang Ninh Province,
Beneficiaries: residents and visitors in Hanoi City and surrounding areas, Nghe An Province and Quang

Ninh Province.

(6) Duration
From July 2022 to November 2023

(7) Survey Schedule

The survey schedule and outline are presented in

Table 1.
Table 1 Survey Schedule and Outline
Survey Period Survey Item Location
Development Issues (Strategy, Policy, Plan, Target, |* MOT (DST, DRVN)
Jul-Aug, organization system and budget, etc.) * VEC, VCCI
Ist 2022 *  Explanation of proposed product and technology - UTC
(6 days) * Partner candidate
companies, etc.
Explanation of proposed product and technology - DRVN
Research of competing products and technology * Hanoi City, DOT
Sep. 2022 Investigation of technical specification - UTC
2nd (8pzia 5) Test installation of Falcon * Partner candidate
y Adjustment of target area for Seamless Joint companies, Japanese
installment companies/organizations,
Research of equipment transportation, etc etc.
Confirmation of technical and construction * MOT (DRVNI1)
standards for operation & maintenance and * Hanoi City, DOT
Dec. 2022 technology as well as procurement and technical - UTC
3rd 7 da 9) specification for bidding document * Partner candidate
y +  Selection of target area for Seamless Joint companies, etc.
installment
Discussion of Project Design Matric (PDM)
Meeting on material test
Meeting on holding a seminar . DRVN
Business custom and business risk, establishment - Hanoi Ci
; anoi City, DOT
Feb. 2023 procedure of a company and preferential treatment, | UTC
4th ’ etc. .
(10 days) Meeti . * Partner candidate
eeting with a partner company .
Explanation of Knowledge Co-Creation Program for CIENCO4
CP - ES CONSULTING
- Discusssion on future cooperation with CP
Nov, *  Holding a seminar * DRVN
Sth 2022 *  Meeting with design companies - UTC
(10 days) | = Material test * Design Companies
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3.  ACHIEVEMENT OF THE SURVEY

The outline of the results of this survey is summarized below.

(1) Technical and legal compatibility of the Falcon in Vietnam
+ Competitive advantage over similar products distributed in Vietnam
The competitive advantages of seamless joints (hereafter referred to as SJ) over similar products distributed
in Vietnam were studied. As shown in Table 2, high advantages were revealed, especially in terms of price

(LCC), durability, and road environment (safety and noise). Table 3 illustrates high advantages of LCC by

around 30% reduction over similar product (TCCS25).

Table 2 Competitive advantage over similar products (TCCS25) distributed in Vietnam

Similar S
Item Product (Gl Remarks
(TCCS25)
Price (Initial) O O If local production of SJ is possible
Price (LCC) A © See Table 3
Durability A © See Fig 3
Workability O O
Road Environment (safety and noise) A © See Fig 4
Table 3 LCC comparison of SJ with similar product (TCCS25)
Similar Product SJ «
I\ga‘;f (TCCS25) (Tl a/lz(yl)oo
Work Cost Cumulative Total Work Cost Cumulative Total -
0 year 91,600 91,600 94,300 94,300 102.9
(new work) (new work)
12 years 111,400 203,000 50,000 144,300 71.1
(exchange) (surface repair)
24 years 111,400 314,400 50,000 194,300 618
(exchange) (surface repair)
36 years 111,400 133,900
(exchange) 425,800 (Exchange) 328,200 77.1
48 years 111,400 537,200 50,000 378,200 70.4
(exchange) (surface repair)
60 years 111,400 648,600 50,000 428,200 66.0
(exchange) (surface repair)
72 years 111,400 760,000 133,900 562,100 74.0
(exchange) (exchange)
84 years 111,400 871,400 50,000 612,100 70.2
(exchange) (surface repair)
96 years 111,400 982,800 50,000 662,100 67.4
(exchange) (surface repair)
Unit: Japanese Yen

Fig 1 Surface Repair of SJ
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Fig 3 illustrates high advantages of durability with structural mechanism reason over similar product
(TCCS25). SJis designed to be less prone to damage such as lifting and delamination, which can occur with
similar product (TCCS25), by installing joint frames to integrate them with the slab.

Table 4 illustrates high advantages to improve road environment with the Questionnaire Survey Results.

Similar Product (TCCS25)

7 Y Z

Question:

Do you think Seamless Joint Method can improve road
environment such as traffic noise or driving safety?
Survey respondent:

DRVN, Provincial DOT, etc.

| 46 people out of 48 people answered SJ (Falcon) can
n-48 '

improve road environment after they got the |
| seminar held on 3 Aug 2023.

m Yes = Yes, Probably = Noidea No
Fig 4 Expected Effects in Road Environment (safety and noise)

* Preparation for Establishment of Standards
There are no major obstacles in terms of laws, regulations, and permits when introducing the Falcon in
Vietnam. However, in order to deploy the proposed technology in Vietnam, it is necessary to first confirm
compatibility with the existing TCCS or establish a new TCCS, for which technical specifications must be
prepared, tested, and approved by the DST. Since ITST and UTC have their own testing facilities and promise
to cooperate with TOBEL, new technical standards can be established for a new TCCS.

(2) Possibility of contributing to solving development issues
In response to the challenge of road damage, the widespread use of technology that contributes to extending
the service life of road infrastructure through permanent road surface repair can reduce maintenance costs for

road surface repair by about 40% on a materials cost basis.
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4.

FUTURE PROSPECTS
(1) Impact and Effect on the Concerned Development Issues through Business Development of the

Product/ Technology in the Surveyed Country

(@) Creation of employment through the establishment of local subsidiaries and factories

With the establishment of a local subsidiary in Vietnam, it is possible to create local employment for
business managers and workers on the Vietnamese side.

In addition, along with business expansion throughout Vietnam, such as increasing local sales and
establishing new sales offices in other regions, Tokyo Belt can contribute to the creation of further local

employment.

(b) Contribution to the Vietnamese economy through local procurement of parts

In the future, when local production is carried out in Vietnam, Tokyo Belt can contribute to the
increase in sales of local companies.

Tokyo Belt can achieve low-cost production by procuring some of the raw materials locally from our

business partners, which in turn contributes to the growth of the Vietnamese economy.

(c) Technology transfer to distributors and construction companies of proposed products

Regarding the proposed products, which will be new technology in Vietnam, Tokyo Belt will share
the construction and maintenance methods on site with the local subcontractors through construction
guidance, etc., and transfer the technology.

It can contribute to increasing the know-how acquired by related local companies and improving their

technical capabilities.

(2) Lessons Learned and Recommendation through the Survey

(a) Sangen Shugi Principle

“Sangen Shugi” means Actual place, Actual part and Actual situation, which is the way of thinking
that TOYOTA, HONDA, etc., prioritize at manufacturing sites. Throughout the survey, Tokyo Belt felt the
Sangen Shugi’s importance, because there were so many cases that actual situation is totally different from
what Tokyo Belt had heard before.

For example, the survey team was informed that a bridge status is good, but the bridge joint was
deadly damaged when the team visited there. Tokyo Belt heard that there was a warehouse with all the
equipment Tokyo Belt needed, but when Tokyo Belt went there, there was none of the equipment.

The team believes they have no intention to tell a lie, but our common sense and habits are quite
different. When they talk about something, their image is clean, no damage or perfect in their sense.
However, it totally differs from what Tokyo Belt expected.

In this meaning, field survey is very important. The survey team should visit and check the site, even
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if the information is provided by very reliable persons.

(b) Establishing the prerequisite systems and mechanisms

In the survey, Tokyo Belt deeply felt the importance to ensure the prerequisite system and mechanism
in order to popularize the product. Our Seamless joint and Falcon material are very durable, have strong
points for keeping good road condition and reduce LCC.

However, these features can be advantage when periodic inspections and long-term repair plans based
on preventive maintenance are implemented and when overloading is properly regulated. These systems
and mechanisms have been built by some JICA projects and the effort of the responsible governments in
Vietnam but have not reached to the level of Japan.

Tokyo Belt recommends that the actions of creating systems and mechanisms and the actions of
disseminating products and construction methods should be conducted jointly rather than separately. As
Tokyo Belt is a small company, it don't have enough relationship with such kind of companies, universities

or organizations. Thus, Tokyo Belt is glad if JICA would be a coordinator of joint actions as such.
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