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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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Development Issues

Due to the soil characteristics of the high distribution of dispersive soil, drangon
holes occur on road slopes, causing damage to the road slopes.

Due to road maintenance budget constraints, regular and continuous
maintenance and repair of road slopes are not sufficiently implemented.

Road damage increases, and road traffic functions deteriorate, such as reduced
driving safety and driving speed.

In turn, this deterioration of road traffic function causes the occurrence of traffic
accidents and reduced efficiency of logistics traffic.

J
Project Scope

« Contract period: February 2020 to December 2022

« Target Area: Cambodia

« Counterpart Agency: MPWT

+ Project overview: Project feasibility study on drainage sheet
“Geostream”. Aiming to develop the Geostream business, a
waterproof and drainage sheet with the function of eliminating
rainwater infiltration, and contribute to the reduction of road
slope collapse and efficient road maintenance and
management.

B )

usiness Model

» Establish a company in collaboration with business partners to
promote Geostream and design support services.

+ Market: Road repair work on embankment of 1 and 2digit national
roads and donor-funded road maintenance projects. In the future,
the market will be expanded to ASEAN countries.

» Clients: Local road construction companies entrusted with road
reconstruction and maintenance projects

» Related business: Expanding road embankment measures to
include river embankment protection, agricultural infrastructure, and
other comprehensive infrastructure businesses that control water,
soil, and infrastructure for water collection, water permeability, and
water sealing functions.

J
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ﬂl’anaka Technology

~

+ Geostream is a waterproofing and drainage material that separates
soil and water and can be used in a wide range of applications, such
as preventing soil from being sucked out of slopes and preventing
scouring.

* The water sealing and drainage effect prevents rainfall from infiltrating
into the embankment road, thereby preventing the formation of
dragon holes.

» The material does not require special skills or equipment, and is
easier to construct than other construction methods.

» Made of synthetic fiber with long-term durability, it does not

deteriorate in the soil and requires no maintenance, making it a

durable and economical product.

Tanaka Product:Geostream

(
Contribution to Development Issues

Geostreams eliminate rainwater infiltration on road slopes, prevent
dragon holes, and limit damage to road slopes.

Durable road slope construction reduces the frequency of road repairs,
enabling road construction with low life-cycle costs and alleviating
budget constraints for road maintenance projects.

Efficient road repair will alleviate road traffic function
recommendations such as reduced driving safety and driving speed.
In turn, this will reduce the occurrence of traffic accidents and the
reduction of logistics traffic efficiency.

J

October 2022



EE N
GEOSTREAM is the road slope protection material and applied to implement appropriate road
maintenance and maintain road functions as a road slope protection countermeasure. GEOSTREAM
is a multi-layer drainage sheet that combines pressure resistance and water permeability at a high
level by combining the water collecting effect and the high-strength polyolefin-based
three-dimensional network that are the characteristics of nonwoven fabric. This can contribute to
solve road infrastructure issues such as the deterioration of the road traffic environment and the
increase in road maintenance costs.
In this survey, the following activities were carried out.

e  Activity 1: Information collection and analysis related to development issues

e  Activity 2: Confirmation / analysis of proposed products' local suitability and preparation of

technical guidelines related to slope construction
*  Activity 3: Gather information on investment environment and formulate business plan

e Activity 4: Considering ODA projects and contributing to regional revitalization

In order to confirm the local suitability of GEOSTREAM, we conducted local suitability construction
on National Highway No. 1 and test embankment to confirm workability and technical suitability. As
a result, it was confirmed that GEOSTREAM has high drainage effect, and there was a high
possibility that the product would be effective in controlling the occurrence of dragon holes. In
addition, it was confirmed that the on-site installation of GEOSTREAM could be carried out with
almost the same number of man power and installation time as in Japan, and the material cost and

direct installation cost for GEOSTREAM were confirmed.

The business plan is summarized as follows. The TANAKA will manufacture and commercialize
GEOSTREAM in Cambodia, sell it to construction companies in Cambodia, and provide design and
construction support services, for which it will receive compensation from the construction
companies. The materials necessary for GEOSTREAM will be manufactured and procured at the
TANAKA factory in Japan for the time being, and in the future, will be manufactured at a local
TANAKA factory in Cambodia or at a subcontracted Cambodian factory. Profits from the project will

be generated from sales of GEOSTREAM products and design and construction support services.

In order to realize a local subsidiary and local production, it is essential to sell enough volume to
sustain them. First, the effectiveness of GEOSTREAM as a solution for Dragon Hole must be
realized in Cambodia, and the product must be adopted as a Cambodian standard design. In terms of
business model development, TANAKA plans to promote GEOSTREAM and at the same time,
develop related products as disaster recovery and infrastructure-related materials, and expand the

market to include rivers and agricultural fields other than roads.
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