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ESE- 3

SDGs Business Model Formulation Survey with the Private Sector
for Effective and Environmentally Sound Asphalt Pavement for
Rural/ Community Roads in the Kingdom of Thailand

KYUKEN Co.,Ltd. (KUMAMOTO, (KUMAMOTO Pref.,))

( Development Issues Concerned in Development of )
bases for enhancing competitiveness Sector

*Preventive road asphalt pavement maintenance is
highlighted due to heavy rainfall and poor road
pavement maintenance at Bangkok metropolitan area.

*Road pavement failures hinder community access in
provinces, and is an obstacle for the improvement of

nationwide road net work.

fProducts/TechnoIogies of the Company

- Carbon dioxide reduction through less fresh
asphalt transportation.

*Less resurface cost through reuse/recycle
existing asphalt at resurfacing site.

-High mobility due to reuse/recycle existing
asphalt at resurfacing site.

Survey Outline

» Survey Duration: April, 2022~ August, 2023
» Country/Area:Kingdom of Thailand/ Bureau of Rural
Road No.1,Department of Rural Roads
* Name of Counterpart: Ministry of Transport,
Department of Rural Roads
- Survey Overview : Feasibility study on
- resurfacing by using Asphalt Reuse Recycle
equipment at rural roads.
- effective preventive asphalt pavement
maintenance through rural roads surface survey.

existing asphalt at

existing asphalt at
resurfacing site

resurfacing site

reused/recycled
asphalt

Movable Asphalt Reuse
Recycle equipment

Picture of

Movable Asphalt Reuse Recycle equipment

(How to Approach to the Development Issues h

 Asphalt Reuse Recycle equipment applicable
verification through the pilot project implementation.

- Technical transfer to the counterpart through pilot
project implementation.

(Expected Impact in the Country
-Improvement of rural socio-economy and basic
living conditions.
*Less asphalt waste and road resurface cost,

- Affordable at rural roads without fresh asphalt
plant.

~
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1) Title of the Survey
SDGs Business Model Formulation Survey with the Private Sector for Effective and Environmentally
Sound Asphalt Pavement for Rural/ Community Roads in the Kingdom of Thailand (hereinafter “the
Survey”)

2) Country/Target area
Secondary provincial highway in Saraburi Province administered by the Department of Rural Roads in

the Kingdom of Thailand

3) Overview of Survey
The Survey is a feasibility study on a useful construction method for the maintenance and repair works of
roads. After this study, the Asphalt Reuse and Recycle-B2 (ASRR-B2) method will be developed into a
business with the aim of improving the efficiency of maintenance and management of the rural roads in
Thailand, and contributing to the development of rural life infrastructure through the improvement of the

logistics and mobility functions that the rural roads support.

4) Counterpart Organization
Department of Rural Roads (DRR), Ministry of Transport of the Kingdom of Thailand

5) Implementing Entities

Initiating Entity Kyuken Sogokaihatsu Co., Ltd.
Kokusai Kogyo Co., Ltd.,

Asante Limited Company,

Consultant West Nippon Telegraph and Telephone Co.,
Ltd., Kumamoto Branch, and

NTT Business Solutions Co., Ltd.

6) Survey Period
From April 2022 to August 2023

7) Proposed Technology
The proposed technology is called “the ASRR-B2 method”, which is the ASRR (Asphalt Reuse and
Recycle) method using the ASRR-B2 unit. The ASRR-B2 method is a useful construction method for road
repair works that employs a mobile asphalt re-claimer (also known as “ASRR-B2”, which is a mobile
environment-friendly construction machine).” ASRR-B2 reclaims and reuses existing asphalt that has
deteriorated on the construction site. Since the existing asphalt is reused, the ASRR-B2 method is more

cost-effective than the conventional road repair works using virgin asphalt. Even when there is no asphalt

1 ASRR-B2, https://asrr.kyuken.jp/images/ASRR.pdf
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plant nearby, ASRR-B2 can be used for rapid small-scale work on pavement reconstruction, making it

suitable for emergency situations such as disasters.

8) Details of the Survey
(D Objectives of the Survey

1. To conduct market research on issues which arise in the road repair works, especially on rural roads in

Thailand.

2. To conduct research on local suitability studies in the market environment through test pilot studies for

research of business development.

@ Activities

[Activity 1: Development issues in the target countries/regions]
Investigate legal regulations on road rehabilitation works, including DRR’s policy and budgetary
situation regarding road pavement maintenance and repair works and road surface inspection status.

[ Activity 2: Local suitability of the proposed technology/product]
Investigate the local suitability of ASRR-B2, the availability of materials required for asphalt
reclamation, synergies with road surface monitoring, and cost-benefit studies (economic analysis) for
surface reclamation works and ASRR-B2 introduction.

[ Activity 3: ODA business plan and collaboration possibilities]
Investigate pavement construction with ASRR-B2 in terms of ODA potential, social and environmental
considerations, industrial waste disposal and recycling systems, etc.

[Activity 4: Market research on business development]
Investigate business relationships and partner companies involved in ASRR-B2 production and sales
needs, location of local asphalt plants, material prices, procedures for procuring and importing materials,

competitive research, etc.

9) Proposed Business Model
D Business model outline

To promote the ASRR-B2 method and sell ASRR-B2 to the 18 Regional Rural Roads Bureaus of DRR.

(a). To aim to sell ASRR-B2 to private companies (construction equipment rental companies and
contractors) through local sales agents.

(b). To assist local firms to manufacture and market ASRR-B2 by transferring the technology on ASRR-
B2 manufacturing. (Note that technical guidance and export of ASRR-B2’s rotating drums will be
considered depending on the situation.)

@ Issues and Policies for Business Model Development
(a) Issue 1: The issue is whether ASRR-B?2 is relevant and consistent with the technical standards and
guidelines that DRR follows for the road repair work.
Policy to address the above issue: information gathering at DRR shall be strengthened and it should

include information on project systems and technical guidelines for road repair work.
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(b) Issue 2: The issue is whether pavements (surface layers) that have been rehabilitated using ASRR-
B2 will meet the pavement standards and performance criteria that DRR complies with.

Policy to address the above issue: DRR’s information gathering shall be strengthened; and it should
include information on project systems and technical guidelines for road repair work and efforts
made.

(c) Issue 3: The issue is whether the business environment (public procurement mechanism and budget
acquisition) can be formed so that private companies (construction equipment rental companies
and constructors who are ASRR-B2 purchasers and owners) can receive orders for ASRR-B2 to be
employed in the pavement surface rehabilitation work.

Policy to address the above issue: the Initiating Entity of the Survey will build partnerships with
Japanese companies operating in Thailand and strive for integration of surface rehabilitation work
that incorporates the advantages of ASRR-B2. In addition the Initiating Entity of the Survey will
differentiate itself from conventional methods in road repair work by using the model ASRR-B2
and build a business model.

(d) The issue is whether the establishment of a supply chain system can lead to establishing after-sales
and follow-up services to distributors for ASRR-B2. In addition, whether the establishment of a
supply chain system can lead to an improvement in supplying the maintenance tools and parts of
ASRR-B2.

Policy to address the above issue: the Initiating Entity of the Survey shall utilize the external
procurement structure of Japanese companies in Thailand to establish a maintenance system
(maintenance parts and personnel) for ASRR-B2. And the Initiating Entity provides technical
support (sharing of know-how and procedures) from Kumamoto to Japanese companies in Thailand
to ensure that surface rehabilitation work can be provided to the market (demand for road repair

work on local roads) across Thailand on a sustainable basis.

10) Survey Result
@O ASRR-B2
(a) Status of Road Development in Thailand
Road development in Thailand has extended over 500,000 km with the initial road development
section of road stock of more than 30 years after construction. More than 90% of the country’s
logistics functions depend on roads. Thus ensuring and maintaining a smooth road transportation
functions is an important measure for the country’s economic development. The risk of pavement
damage is increasing year by year in the Bangkok metropolitan area due to the high volume of
traffic and the heavy rains associated with recent climate changes, which have caused partial

damage in various areas.
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(b)

(©)

(d)

Fig. 1 Road Pictures From DRR Annual Report 2022
Development Issue
In the provinces of Thailand bordering on neighboring countries, cross-border cargo flows are
recovering against the backdrop of the distribution restrictions due to COVID-19. As the flow of
freight vehicles increases from major national roads to regional roads, improving traffic
connections will be an important issue for road maintenance. In particular, the connection between
Myanmar and Asian Highway AH1 and AH2, and the connection between Laos and AH1, AH2 and
AH3 are the important issues for improvement. Moreover, as the demand for smooth and safe travel
services increases, the influx of large vehicles onto local roads has increased the load on pavement
(increased wheel load and number of wheels), creating a demand for pavement repair and
maintenance. The influx of large vehicles onto local roads requires efficient pavement repair and
rehabilitation systems.
Background of Development Issue
In rural areas of Thailand, farmlands are producing Thai rice and other major agricultural products
are widely distributed and roads (corresponding to agricultural roads in Japan) have been developed
to provide access for agricultural machinery. Simultaneously irrigation canals have been developed.
However those developments have caused issues to weaken the roads rapidly. The roadbed is
softened as the water percolates through the canals. This also causes wetting of the roadbed which
in turn transfers the load of heavy vehicles acting as the accelerated pavement deformation. And
wet roadbed causes the surface layer of the pavement to become softened. As a result, these roads
have been subject to suffering frequent cracks in their surface layers.
Laws, Regulations and Policies
Thailand’s 13th Five Year National Economic and Social Development Plan (2022-2026), which
came into effect on October 1, 2022, aims to increase economic growth through higher value-added
production and provision of services. In particular in relation to the strengthening of supply chains,
roads as transportation routes for industrial products which are transported from industrial parks
clustered in Thailand. And agricultural products shipped from local farmlands are positioned as

important infrastructure-supporting economic activities.
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Outline of Proposed Product and Technology

The proposed technology is the ASRR-B2 method which uses a mobile asphalt re-claimer, the
ASRR-B2. The ASRR-B2 heats, mixes and agitates the damaged or deteriorated asphalt with
additives. And finallyASRR-B2 reclaims the asphalt to recycle and reuse the existing asphalt.

Fig. 2 Pavement Rehabilitation Method Using ASRR-B2

Features

ASRR-B2 features a carbon-neutral construction method that reduces CO2 emissions. The ASRR-
B2 method will bring the advantage of obtaining the effect of waste control as ASRR-B2 can reduce
industrial waste (asphalt paving slabs). ASRR-B2 can be employed in an area where there are no
asphalt plants. Under idealistic conditions of 5°C or higher outside temperatures, a maximum of
approximately 4-6 tons per hour of recycled asphalt mixture can be supplied. This is a pavement
repair capacity of 35 m* per hour when the surface layer is set at 5 cm. The supply capacity is

equivalent to a surface repair capacity of approximately 10 m when the lane width is set at 3.5 m.

Fig. 3 Features of ASRR-B2
Conformity at Local Needs and Conducting the Pilot Test
The following policy and specific implementation were taken to confirm the field suitability of
formulating potential project.
The ASRR-B2 shall be delivered to the site to verify the actual process of producing recycled
asphalt composite (test marketing). Then DRR shall propose areas in need of road surface repair
and a test construction (pilot) shall be planned in which recycled asphalt composite using ASRR-
B2 shall be paved in the proposed areas and its effectiveness shall be verified by the consumers
(DRR).
The test construction sites were the following two locations
No.1 :At the section of Road in front of DRR Saraburi Provincial Office, Wat Nong Yaosun District
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Road, single lane, approx. 20 m. The Pilot Tests were conducted from March 14-15, 2023.
No.2 : At the section of Rural Road No. 2036 nearby Wat Kao Klairat Region, at the half lane with
20m in length.

Fig.4 Location of Pilot Test Sections

No.2./Provincial Road 2036, near Wat
Khao Krai Rath district, single lane,
approx. 20 m.

Both the mix pattern for the test
construction and the selection of the test
construction location were determined

by DRR's request.

Mobilization/Test Run Cutting on the existing pavement

Operation on site Layout of pavement materials

from March 14-15th
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Inauguration March 15th Demonstration on March 15th

Demonstration of ASRR-B2 Demonstration of ASRR-B2

Photos taken in the Pilot Tests
(h) Pilot Test Results
The density tests (degree of compaction) and Marshall Stability Tests were conducted to confirm
the quality of the recycled asphalt for the pavement where the pilot test were implemented.
Density (degree of compaction) is an indicator to evaluate the hardness of the pavement. When the
pavement material is compacted with tire rollers/vibratory rollers, the firmer the pavement material
is, the higher the density will be above the specified value. The Marshall Stability Test is an index
that measures the amount of deformation to a cylindrical pavement test material and correlates it

with the cracking rate (representing the tensile resistance of the pavement material).

Mixture Density Stability Flow Fatigue %AC by |Test Samples
Test sample (g/cm3) (ibf.) (0.01%) (cycle)/100kPa|wt of Agg |1) Mix 1,2 (14/3/2566)
Mix 1.2 1 224 3.052 11 20,050 6.68(50 PAP : 50 Ac
(14/3/2566) 2 2.26 3.148 13 21.100 6.54(2) Mix 1.2 (15/3/2566)
Mix 1.2 1 2.29 3.148 15 40.000 4.54{100PAP + ASRR Block
(15/3/2566) 2 227 5.121 16 40.000 4.61(3) Mix 3 (15/3/2566)
Mix 3 1 227 4.156 12 15.824 5.10/66.3 PAP : 33.3 AC (2:1)
(15/3/2566) 2 2.31 4,924 12 16.071 5.16
Reference
Thai Standard
2.3 1800 or more | 8.16 or more | 8.000 or more
AC60-70

Fig.5 Pavement Test Results
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(i) Carbon Neutral
The construction method must be carbon-neutral (i.e., it must reduce CO2 emissions). Specifically,
the method must be carbon neutral in order to recycle and reuse existing asphalt used as pavement
material. The ASRR-B2 method is carbon neutral because the existing asphalt used as pavement
material is recycled and reused. Asphalt (referred to as “virgin asphalt”) is used as the pavement
material (surface layer) and the amount of CO2 emissions during the production and transportation

of virgin asphalt are reduced compared to the use of new asphalt.

CO2Z emmision Conventional ASRR-B2
per 200m?> 1.2 ton 1.0 ton

Fig.6 Comparison in Reducing CO2 Emissions
@ NTT Data
(a) Road Surface Survey
In November 2022 and March 2023, test construction sites for DRR selection were surveyed for
road surface properties using the road surface monitoring system described above.
(b) Evaluation of Survey Results
As a general conclusion of the survey results, it was found that the road condition monitoring
system (proposed by NTT Group) works well in the Thailand road environment and that efficient
selection and prioritization of repair areas can be expected by using the system. The current Al
(Artificial Intelligence) analysis is based on data which was learned from road surfaces in Japan.
And further reduction of false positives can be expected in the future by learning road surfaces in

the target country of Thailand.

Fig.7 Road Surface Survey Results

11) Sustainable Business Expansion after the Survey Result
@ ASRR-B2

(a) Business Development Plan
The Initiating Entity will transfer the ASRR-B2 manufacturing technology to a Japanese
company operated in Thailand and develop a one-stop business covering manufacturing, sales
and maintenance services.

(b) Marketing
In relation with the Initiating Entity, the Japanese company in Thailand will establish a new
overseas business division to manage the manufacturing the additives (materials needed to

recycle existing asphalt). The additives is now manufactured in Japan and is expected to be
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(©)

(d)

manufactured in Thailand. On top of the additives, technical guidance on the ASRR-B2 method
is expected to be penetrated into Thailand on course of its overseas business.

Value Chain and Supply Chain

ASRR-B2 has the ability to reuse existing asphalt by adding additives one of the features of the
product. And ASRR-B2 has the potential to make the most of damaged existing asphalt by
including a small amount of virgin asphalt. The machine, ASRR-B2, is suitable for road repair
work with reduced environmental impact and high responsiveness.

The technology for using ASRR-B2 will be transferred to local partners, who will provide local
manufacturing, sales and maintenance services. The Japanese company operated in Thailand
supports a supply chain in sales and delivery from the distributors to end users. It is expected
that the Initiating Entity expands local distributors and the supply chain.

Risk and Response

There is concern about interference from existing asphalt manufacturers and the Initiating
Entities believes it is important to promote and make those manufactures understand that ASRR-
B2 does not threaten the production of virgin asphalt. But it is aimed to improve immediate
road repair reducing the amount of asphalt waste and contributing to the reduction of the
environmental impact of road repair.

The opinions on the road construction sites were: “There are few orders for road repair work
using recycled asphalt. The problem to be issued is how well promotion of the recycling asphalt
is for pursuit of suitable for green procurement system and CO2 emissions reduction initiatives

in road maintenance projects.”
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