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(Form 1)
QUESTIONNAIRE SURVEY

Technology list on Implementation Strategies

Features of the Developed Technolo

Category (check) : Hazard (check): () earthquake & tsunami, () flood & debris
(V ) category 1 () category 2 (V) multi-hazard including both

1. Title Development of Comprehensive Disaster Reduction Planning Scheme, Techniques and

Tools focusing on Stakeholder Involvement

Haruo HAYASHI hayashi@drs.dpri.kyoto-u.ac.jp
2. Name | Norio MAKI 3. Contact | maki@edm.bosai.go.jp

Details
(With e-mail)

4. Contents of Technology Planning scheme to establish comprehensive disaster reduction plan
with relevance to disaster for Sustainable Hazard Mitigation. Coordination with the future
management development plan and stakeholder involvement in planning process

can be accomplished by using the developed planning scheme.

5. Development process with | Planning scheme, techniques, and tools was developed through a
specific focus on the series of workshops involving stakeholders to establish disaster
implementation strategy reduction plan for Marikina City. Points in development of planning
scheme, techniques, and tools were how to reflect needs or ideas of
stakeholders on a disaster reduction plan. So implementation
strategies were involved in the developing process itself.

(Mention the implementation strategy that was incorporated from the planning stage)
Developed scheme can be a standardized planning scheme, which

6. Regional Perspective could be adoptable in various organizations, regions, and levels of
government. However, the system reflecting regional perspectives
on the plan is installed in the developed planning scheme. (e.g.
mechanisms to coordination with the future development plan of an
organization or region, risk assessment method reflecting regional
characteristics.)

(Please mention the regional nature of the technology)

Developed planning scheme can support a disaster reduction

7. Specific stakeholders’ planning by stakeholders. Stakeholders produced all the contents of
involvement the disaster reduction plan in the case study. It can produce “a sense
of ownership” on a produced disaster reduction plan.

(Please mention stakebolders and their involvement in both planning, development stage)

8. Free or Cost-incurred All the process and tools for adopting this planning scheme are
available on the web.

(If not free, please mention the purchase cost in US§)

9. Copyright and Earthquake Disaster Mitigation Research Center, NIED
Ownership

10. Cost incurred for Cost for hiring facilitators and engineer for risk assessment may be
application (US) necessary
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11. Time and Human Resources required for
Technology Application (i terms of person-month)

For the case study in Marikina City, the
Philippines, five workshops were held and each
workshop needs around 15 people for
management. But period and human resources are
adjustable.

12. Maintenance and
upgrading of technology
(Cost, human resources, others)

Needs a training for facilitators

13. Other requirements for
introducing / application

None

14. Application Examples

Marikina City Government, Metro-Manila, the Philippines

(In different context, location, stakeholders, and countries)

15. Other features

All the information on this planning scheme, techniques, and tools
are available on the web.
http://eqtap.edm.bosai.go.jp

(Please add any other relevant documents, including homepage address)

Next Step Developments

15. Proposed
plan

Verification on effectiveness of developed scheme in the other organizations and
regions, Expansion in Multi-Hazard setting, Monitor of implementation process of

the developed plan

16. Effects of Technology
Development with focus
on implementation
strategies

Application in the other organizations and regions can accomplish 1)
promotion of this scheme, 2) verification of adaptability in the other

organization and regions.
Please describe how the new technology will affect the implementation process and strategy

17. Cost for Technology
Development (US¥)

USD10000

18. Time and Human Resources for Development
(in terms of required person-month)

2 person — 2years

19. Regional Perspective
of cooperative research

Disaster reduction activates in Marikina City continues under a new
framework which is collaboration among Marikina City Government,
Pacific Disaster Center, EDM, NIED, and Disaster Reduction System
Research Center, Kyoto University. Disaster reduction planning on
flooding is now conducted in Marikina City.

20. Stakeholders’
involvement

As mentioned above

(Please mention which specific stakeholders will be involved from the planning stage)
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(Form 1) QUESTIONNAIRE SURVEY (Technology list on Implementation Strategies)

1. Features of the Developed Technology

(your name: Taro Bosai , set no. 001 )

Category (check one) :
(*) category 1 () category 2

Hazard (check one): (¥) earthquake & tsunami, ( ) flood & debris
() multi-hazard including both

1. Title of Reduction of tsunami flow pressure in greenbelt

Technology

2. Title of Tsunami Risk Reduction, EQTAP

Project

Taro Bosai
3. Name

Nagase 3-1-1, Yokosuka,
4. Contact Port and Airport Research Institute
Details

(With e-mail)

5. Contents of Technology with
relevance to disaster management

Application of dense coastal tree forest to reduction layer of tsunami flow
pressure

6. Development process with
specific focus on the
implementation strategy

Tsunami hazards are often generated in Indonesia and Papua New Guinea
coasts located in the Pacific-rim earthquake belt. The hard disaster prevention
system like breakwater and tidal barrier is not applicable in such wide remote
areas. The greenbelt is proposed to reduce the tsunami flow pressure in the
risky coastal areas.

(Mention how the inplementation strategy was incorporated from the planning stage)

7. Regional Perspective

The target regions are located in remote areas and the hard barrier
system is difficult to be constructed. Meanwhile the regional trees
sometimes remains after the tsunami attacks and the houses behind the
tree belt had small damages. The filed survey for tsunami disaster
demonstrated the applicability of greenbelt to reduce the tsunami flow
pressures.

(Please mention the regional nature of the technology)

8. Specific stakeholders’
involvement

We discussed with the stakeholders on the efficiency of greenbelts and
interviewed to them on the stability of regional trees after tsunami
attacks.

(Please mention stakebolders and their involvement in both planning, & development stage)

9. Free or Cost-incurred (purchase
cost, royalty, etc.)

Fhree

(If not free, please mention in USY)

10. Copyright and Ownership

Non

11. Cost incurred for application
(application cost except 9. in US§)!

Few

12. Time and Human Resources required for Some hundreds persons for growing trees
Technology Application (z fers of person-month)

13. Maintenance and upgrading of
technology
(Cost, human resonrces, others)

Non

14. Other requirements for
introducing / application

Regional meeting

! Please mention: 1) unit cost in terms of actual incurred cost, 2) name of the applied country.



15. Application Examples
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Greenbelt implementation in Slawessi Island

(In different context, location, stakeholders, and countries)

16. Other features

(Please add any other relevant documents, including homepage address)

2. Next Step Developments

17. Proposed plan | Finding the more appropriate tree species

18. Effects of Technology
Development with focus on
implementation strategies

The more stable and fast-growing up tree is able to reduce the tsunami risk more
efficiency.
Please describe how the new technology will affect the implementation process and strategy

19. Cost for Technology
Development (USf)

Non

20. Time and Human Resources for Development Several researchers for field survey

(in terms of required person-month)

21. Regional Perspective of
cooperative research

Cooperative research is welcomed in the Indonesian coastal laboratory, etc.

22. Stakeholders’ involvement

The Coastal Laboratory, Indonesia
National Defense Office, PNG
(Please mention which specific stakebolders ill be involved from the planning stage)

23. Others
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(Form 1) QUESTIONNAIRE SURVEY (Technology list on Implementation Strategies)

1. Features of the Developed Technology

(your name: Norio Inoue

Category (check one) :
(O) category 1 () category 2

, set no. )

Hazard (check one): (O ) earthquake & tsunami, ( ) flood & debris
( ) multi-hazard including both

1. Title of

Improvement of Seismic Design Method for Composite Block Masonry Buildings and Its

Technology | Implementation
2. Title of Development of Earthquake and Tsunami Disaster Mitigation Technologies and Their Integration
Project for the Asia-Pacific Region (EqTAP)
Notio Inoue Aoba-yama 6-6-06, Sendai 980-8579, Japan
3. Name 4. Contact Department of Architecture and Building Science, Graduate
Details School of Engineering, Tohoku University
(With e-mail) inoue@struct.archi.tohoku.ac.jp

5. Contents of Technology with
relevance to disaster management

In developing countries many people live in masonry buildings. When a
severe earthquake attacked, great loss of human lives could not be avoided
because of their vulnerability. The aim of this project was to develop
technologies to improve their earthquake resistant performance and to
mitigate the disaster by implementing the technology.

6. Development process with
specific focus on the
implementation strategy

As a technology to improve brittle behavior of masonry structure the
composite masonry structure was developed by Dalian University of
Technology. Tohoku University , Akita Prefectural University and Dalian
University of Technology decided to petform a cooperative study to
investigate its seismic performance experimentally and analytically by applying
high technologies in Japan. Furthermore exchange of information was made
efforts with China Academy of Building Research in Beijing so that the
developed technology would be applied in the Chinese national code in the
future.

7. Regional Perspective

This type of masonry structure is not approved in Japan because it has no
reinforcement in the panel by reason of cost. When this joint study was put
into practice, many information of design method and design condition and
construction technique of test specimens were given from Chinese side
sufficiently. As to concrete blocks actual ones were imported from Shenyang
to make realistic specimens. In experimental studies Japanese high
technologies were applied to this low technical structures. That is, loading
system to simulate a multi-layered condition was adopted in static tests and
pseudo-dynamic tests were performed to know response of the structures
subjected to severe earthquake records. These sophisticated tests cold not be
done in Chinese side.

8. Specific stakeholders’
involvement

The obtained results were presented and discussed in Dalian University of
Technology. To transfer them to Shenyang City was requested to Dalian
University of Technology. Also they were presented in Institute of
Earthquake Engineering, China Academy of Building Research. While this
technique was proved to be applied in any developing country, it is expected
to be adopted in many relevant countries.

9. Free or Cost-incurred (purchase
cost, royalty, etc.)

free

10. Copyright and Ownership

11. Cost incurred for application
(application cost except 9. in US§)!

! Please mention: 1) unit cost in terms of actual incurred cost, 2) name of the applied country.
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12. Time and Human Resources required for
Technology Application (i terms of person-month)

13. Maintenance and upgrading of
technology
(Cost, human resources, others)

14. Other requirements for
introducing / application

15. Application Examples

Shenyang city (China), Nepal

16. Other features

http://www.archi.tohoku.ac.jp/labs-pages/kozo/s_apec/index.htm

2. Next Step Developments

17. Proposed plan | Verification of Seismic Performance for Actual-sized Masonry Building by Large Shaking Table
--- Investigation of Three-dimensional Seismic Performance Subjected to Two-dimensional
Input Earthquake Motion ---

18. Effects of Technology
Development with focus on
implementation strategies

In the executed study the seismic performance was made clear for one panel in a
building. But in an actual building confining effect by tie beams at each floor has
much influence to total seismic performance and out-of-plane behavior of blocks
with no reinforcement might be severe. These three-dimensional behavior could be
investigated by shaking table test for an actual- sized masonry building subjected to
two-dimensional input earthquake motions. If the seismic performance of an actual
building could be verified, this developed technology is expected to be paid attention
and be adopted in many developing countries.

19. Cost for Technology
Development (US)

20. Time and Human Resoutces for Development

(in terms of required person-month)

21. Regional Perspective of
cooperative research

Tohoku University, Akita Prefectural University, Other Japanese Institutes
China: Dalian University of Technology, China Academy of Building Research

22. Stakeholders’ involvement

China: Dalian University of Technology, China Academy of Building Research,
Construction Bureau of Shenyang City
Nepal

23. Others
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(Form 1) QUESTIONNAIRE SURVEY (Technology list on Implementation Strategies)

1. Features of the Developed Technology

(your name:

, set no. )

Category (check one) :

Hazard (check one): ( X) earthquake & tsunami, ( ) flood & debris
() multi-hazard including both

Economic and efficient method for strengthening unreinforced masonty / adobe structures in

(X)) category 1 () category 2
1. Title of

Technology | developing countries
2. Title of

Project

Hundred-dollar retrofitting method for unreinforced masonty / adobe structures

3. Name Kimiro Meguro

4. Contact
Details

(With e-mail)

meguro@jis.u-tokyo.ac.jp

5. Contents of Technology with
relevance to disaster management

Presently, 30% of the world’s population lives in a home of unbaked earth. Roughly 50%
of the population in rural areas of developing countries lives in unreinforced masonry
houses. During the last century, more than 60% of the fatalities during earthquakes were
due to the collapse of masonty structures. The technology developed in this project aims at
increasing the human survival rate by strengthening unreinforced masonry / adobe
structures at a very low cost and with high efficiency. In this way, it is expected that a large
portion of the inhabitants living in the existing low earthquake resistant houses will be able
to afford the improvement of their dwellings.

6. Development process with
specific focus on the
implementation strategy

The project was executed in several stages:

1)  Post-earthquake damage surveys in several countries (El Salvador, Peru, India, Iran)
together with local counterparts to identify the issues to be addressed to increase the
seismic resistance capacity of local dwellings.

2)  The feasibility of using the proposed retrofitting methods was investigated from the
experimental and numerical points of view by international students secking graduate
degrees at the University of Tokyo (UT).

3) A collaborative research between the UT and the building construction regulatory
institute of Iran, Building and Housing Research Center (BHRC), is been established
to enrich the research carried out at the UT with the features of the local construction
at the target sites.

4)  Further investigation of the proposed technology at the UT by invited post-doctoral
researchers from countries to which the developed technology can be applied.

(Mention how the inplementation strategy was incorporated from the planning stage)

7. Regional Perspective

The proposed technology makes special emphasis on the use of locally available materials
and workmanship. Due to the nature of the addressed problem, high-tech methodologies
are not applicable. Therefore, the use of an easy to install and inexpensive material was the
main concern. Polypropylene bands (PP-bands), commonly used for packing, are resistant,
cheap, durable, worldwide available, easy to handle and have a high deformation capacity.
Due to these excellent characteristics, they were chosen for strengthening unreinforced
masonry structures.

(Please mention the regional nature of the technology)

8. Specific stakeholders’
involvement

During the different stages of the technology development, representatives from countties
such as Iran, Peru, Nepal, India, etc. have been directly involved as graduate students, post-
doctoral researchers, or advisors. The implementation of the proposed technology to the
real site conditions has been carefully considered during the whole development process in
order to make this technology feasible at the site.

(Please mention stakebolders and their involvement in both planning, & development stage)

9. Free or Cost-incurred (purchase
cost, royalty, etc.)

Under Discussion

(If not free, please mention in USS)

10. Copyright and Ownership

Meguro and PP-band maker (Sekisui Jushi)

11. Cost incurred for application
(application cost except 9. in US§)!

On the process of evaluation in different countries where the technology is applicable

12. Time and Human Resources required for
Technology Application (i terms of person-month)

On the process of evaluation in different countries where the
technology is applicable

! Please mention: 1) unit cost in terms of actual incurred cost, 2) name of the applied country.
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13. Maintenance and upgrading of On the process of evaluation in different countries where the technology is applicable

technology

(Cost, human resonrces, others)
14. Other requirements for No additional requirements
introducing / application
15. Application Examples Currently, the direct verification of the applicability of the proposed technology for adobe
houses in Iran is under planning. Eventually, this technology will be applicable to any
country in which low earthquake resistant adobe / unteinforced masonty structures requite
upgrading.

(In different context, location, stakeholders, and countries)

16. Other features Although the initial target of the proposed technology are existing structures, the
applicability of the technology may be extended to new constructions as well as the
intervention of historical or archeological monuments in seismic prone regions.

(Please add any other relevant documents, including homepage address)

2. Next Step Developments

17. Proposed plan | The next step in the development of the proposed technique is to undertake on-site verifications
at several countries representative of their regional characteristics. For instance, Peru, Nepal, and
Iran as representatives of Latin America, the Indian region, and the Middle East, respectively.
The implementation in the latter country is currently under way.

18. Effects of Technology Although masonty is worldwide used, it has regional characteristics that should be
Development with focus on considered in order to make the necessary adjustments of the proposed technology
implementation strategies to correspond to each reality.

Please describe how the new technology will affect the implementation process and strategy
19. Cost for Technology Under evaluation

Development (USf)
20. Time and Human Resources for Development In the Peruvian case, approximately 180 person-

(in terms of required person-month) month

21. Regional Perspective of As mentioned in item 18, the local customization of the developed technique is most

cooperative research important. For this purpose, a human network at different countries has been
constructed to perform this activity. This human group is highly motivated to adopt
the proposed technology to enhance their local houses.

22. Stakeholders’ involvement | The participation of the final users, i.e. decision makers, masons and residents, in the
process of adjustment of the proposed technique to the regional characteristics is
considered. This will serve not only to demonstrate the easiness of the installation
process but also the beneficial effects of the proposed retrofitting technique.

(Please mention which specific stakebolders will be involved from the planning stage)

23. Others




