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FMFAERERELNE (LX) Summary of Terminal Evaluation

I. Outline of the Project

Country : INDONESIA Project title : the Project on the Development of Appropriate
Technology for Multi-storey Residential Building and Its
Environmental Infrastructures for Low Income People Il

Issue/Sector :  Urban/Regional [Cooperation scheme : Technical Cooperation Project
Development-Urban Development

Division in charge : Urban and Regional |Total cost (estimated at completion of the

Development/ Peace Building Team 11, Project) :
Group 11, Social Development Department |[Approximately 38 million yen

(R/D): From Nov. 1,|Partner Country’s Implementing Organization : Research
Period of 11993 to Oct. 31, Institute for Human Settlements (RIHS), Agency for Research
Cooperation (1998 and Development, Ministry of Public Works

_ Supporting Organization in Japan : National Institute for
(F/U): From July 1, ) and and Infrastructure Management of the Ministry of Land,

5883 to June 30, Infrastructure and Transport, the Building Research Institute

1 Background of the Project

In Indonesia, about 60% of approximate 200 million people of the whole population, that is,
120 million people, reside in the island of Jawa which occupies only 7% of the whole land of the
country. Especially in urban areas like Jakarta, the housing shortage caused by drastically
increasing residents has become a serious issue. As a matter of fact, housing supply to low
income people, the majority of the population is inadequately improved. In that situation,
multi-storey residential buildings (MSRB), which make good use of limited land, are considered
an affective solution.

Since the year 1980, Japan has cooperated with the Research Institute of Human Settlements
(RIHS). From 1993 to 1998 the Project on Development of Appropriate Technology for MSRB
and Its Environmental Infrastructure for Low-income people was implemented. The Project is
the continuation of this previous project to accomplish the monitoring of the experimental MSRB
in Pasar Jumat and the formulation of the technical recommendations concerning MSRB.

2 Project Overview
(1) Overall Goal

1) The Ministry of Public Works and local governments revise the standards concerning

buildings.

2) MSRB is built based on the Technical Recommendations.
(2) Project Purpose

The Technical Recommendations based on the MSRB prototype at Pasar Jumat are completed.
(3) Outputs

1) Monitoring activities on the MSRB at Pasar Jumat are undertaken.

2) Data are analyzed to produce Draft documents of the Technical Recommendations.

3) Draft documents of the Technical Recommendations on the each technical field are edited.
(4) Inputs

Japanese side :

Short-term Expert total 22 persons, Trainees received in Japan 0 persons, Provision of
equipment 4.3 million yen, Local cost expenditure 5.0 million yen

Indonesian side :

Counterpart total 21 persons, Local Cost 21 million yen, Provision of land and facilities
(office for the Japanese experts, laboratory for structure experiment and MSRB at Pasar Jumat)

Il. Evaluation Team

Members of 1) Team Leader: Mr. Takeo OCHI, Senior Advisor, Urban & Regional
Evaluation Development, Institute for International Cooperation, JICA

Team 2) Housing Policy: Mr. Yukiyasu KAMEMURA, Director for Intensive Land
Use Coordination, Urban Building Division, Housing Bureau, Ministry of
Land, Infrastructure and Transport




3) Evaluation Planning: Mr. Toshiya WAKABAYASHI, Urban and Regional
Development/ Peace Building Team Il, Group I, Social Development
Department, JICA

4) Evaluation Analysis: Mr. Isao DOJUN, Chuo Kaihatsu Corporation

Period of From May 22, 2007 to June 5, 2007 Type of Evaluation :
Evaluation Terminal

I11. Results of Evaluation

1 Achievement
1-1 Achievement of the Outputs
(1) Output 1: Monitoring activities on the MSRB at Pasar Jumat are undertaken.
The interim seminar was held in Bandung city from August 7 to 8 of 2006 for presenting the
results of the monitoring activities. Output 1 has been achieved.

(2) Output 2: Data are analyzed to produce Draft documents of the Technical Recommendations.

Data analysis of the structure experiment results is a remaining issue, however, it will be

completed by the end of the Project. Therefore, Output 2 will be achieved by the end of the
Project.

(3) Output 3: Draft documents of the Technical Recommendations on the each technical field are
edited.

The composition of the technical recommendations was rearranged into 8 separate volumes.
Each volume was written jointly by persons in charge of different fields. 500 sets of copies of the
technical recommendations were prepared and distributed to the participants of the seminar held
from May 29 to 30, 2007. Output 3 has been achieved.

1-2 Achievement of the Project Purpose: “The Technical Recommendations based on the MSRB
prototype at Pasar Jumat are completed.”

Above mentioned seminar for presenting the following technical recommendations was held
in Jakarta from May 29 to May 30, 2007 in order to disseminate the outcomes of the Project. (I.
Design Guidance: Book 1: Planning and Design of Architectural Component for MSRB, Book 2:
Planning and Design of Building Structure System for MSRB, Book 3: Planning and Design of
Utility for MSRB, Il. Maintenance Guidance: Book 4: Operational Management of MSRB, Book
5. Guidance for Living in MSRB, Book 6: Method of Evaluation for Maintenance of MSRB'’s
Components, Book 7: Procedure of Dweller Evacuation during Fire & Earthquake Disasters, Book
8: Procedure of Building & Site Cleanliness Management)

The technical recommendations contains necessary components with good quality, judging
from the questionnaire survey to the counterparts (self-evaluation by the counterparts) and the
seminar participants, therefore it is considered that the contents and quality of the technical
recommendations have reached an appropriate level that can be proceeded with in formulating
national standards and ministerial decrees. The degree of achievement of the Project Purpose is
considered to be at a satisfactory level.

2 Summary of Evaluation Results
(1) Relevance: Relevance of the Project is high.

In Indonesia, provision of housing is not sufficient and there are many households that still
don’t have houses. It is estimated that around 6 million households facing housing deficit
(backlog) and the provision of around 0.8 million units of housing is necessary annually (as of
2004). The needs of the construction of MSRB in urban areas are especially high. According to
the Action Plan “One Million Housing Development 2004-2020", which is a housing policy of the
Ministry of Public Works, around 320 thousand of housing units in total are planned to be
constructed through development of low cost rental flat. Therefore, importance of policy on
construction of housings for low income people continues in the context of the National
Development Plan of Indonesia.

Assistance for improving the living environment for urban residents is an important issue in
the Japanese country assistance policy to Indonesia. Because the limitation of the land available
for housing in urban areas, supply of the rental MSRB for low income people is suitable
assistance to improve their living environment.




(2) Effectiveness: Effectiveness of the Project is high.

As mentioned above, the final seminar was held from May 29 to May 30, 2007 to present the
8 volumes of the technical recommendations. It is considered that the technical recommendations
are accomplished at a satisfactory level in terms of contents and quality and also at an appropriate
level that is able to proceed with in formulating national standards and ministerial decrees.
Because the Outputs of the Project have been mostly achieved by contributing to the achievement
of the Project Purpose, which will be achieved by the end of the Project, therefore, effectiveness
of the Project is high.

(3) Efficiency: Although there were several inappropriate inputs, efficiency of the Project is at a
satisfactory level.
1) Appropriateness of Japanese inputs

It is pointed out that there were cases the counterparts could not sufficiently prepare for the
project activities because information of timing of dispatch was not well shared. And also
duration of dispatch was too short for exchanging opinions and carrying out technical transfer
sufficiently. With regard to the provision of equipment, the plan of provision of equipment in
terms of the contents and quantity was not clearly decided before the commencement of the
Project.

2) Appropriateness of Indonesian inputs
Although Indonesian side prepared budget in the fiscal year 2003, 2004 and 2005, the
commencement of the Project was delayed. This caused mismatch of timing between the
allocation of budget and the implementation of the Project activities. Indonesian side diverted
their budget for the Project activities in 2006. However, in 2007, there is no specific budget is
allocated or diverted for the Project, but RIHS consistenly support the Project through related
resources from National Govermental Budget. However, there were certain constraints on the
implementation of the project activities.

(4) Impact: There is good expectation that the Overall Goals will be achieved at a satisfactory
level.
1) Prospect of achieving the Overall Goal

a) After the completion of the technical recommendations, the Ministry of Public Works is
going to proceed with the standardization of the technical recommendations into the national
standards of Indonesia and the ministerial decrees of the Ministry of Public Works in accordance
with the regulations concerned of Indonesia. New or revised national standards and ministerial
decrees are expected to be formulated one after another.

b) The Action Plan “One Million Housing Development 2004-2020” indicates the
construction plan of 320 thousands units of the rental type MSRB and 370 thousands units of the
ownership type MSRB from 2004 to 2020. Within this plan, there is a plan to construct around 60
thousands of MSRB for low income people by the year 2009 and the budgetary allocation has
been done for this plan. Around 30 thousands units of MSRB out of 60 thousands units of them
will be constructed in the slum areas. After the standardization of the technical recommendations,
MSRB will be constructed based on the newly established or revised technical standards.

2) Other Impact
a) National standard on plumbing and development of sewage purification tank (Jokaso)

As a case of that the outcomes of the technical cooperation project implemented from 1993
to 1998 became a national standard of Indonesia, a national standard on the design of plumbing
was formulated in the year 2000. Besides, RIHS carried out a joint research on Jokaso with a
private company and they have developed a new type of Jokaso which is made of available
materials in Indonesia in the year 2004. Afterwards, the developed new type of Jokaso is
available in the market from the year 2005.

b) Structural test of precast concrete system
RIHS has had capability to carry out testing and certification of precast concrete produced by
the private companies. With such activities, RIHS is contributing to the society.




¢) Development of innovative technologies
RIHS has resulted in several innovations such as C-Plus® technology of RC precast
structural system and RISHA system?. Both technologies have obtained the intellectual property
right, and implemented for MSRB in Cimahi and other places.

(5) Sustainability: It is considered that the sustainability of the Project will be ensured at a
satisfactory level politically, institutionally, organizationally, financially and technically.

1) Political aspect
As mentioned already, the Ministry of Public Works has the plan to construct 60 thousands
units of MSRB (5 storeys) for low income people in 5 year from 2004 to 2009 and the budgetary
allocation has been made for this plan. Besides of this, the Indonesian government has a policy to
construct 1,000 towers (20 storeys) of MSRB in 11 big cities in Indonesia by the year 2009.
Therefore, political importance on construction of MSRB continues.

2) Institutional and organizational aspect

RIHS is responsible to carry out research and development in applied technology and to
formulate standards in the field of human settlements. Also, RIHS has a division of Standards and
Dissemination.

Although local governments have the roles in managing housing supply and constructing
MSRB, they have limited information and skills on the technical guidelines on MSRB. RIHS has
the role in disseminating the technical guidelines to the organizations concerned including local
governments. Hereinafter, RIHS is going to make draft technical standards based on the
technical recommendations prepared under the Project in order to be formulated as national
standards and/or ministerial decrees, and then RIHS has a plan to disseminate the established
national standards and the ministerial decrees to local governments and others. Therefore, it is
not too much to say that there is an institutional and organizational framework for formulating
standards, disseminating established standards, and applying established standards to the
construction of MSRB.

3) Financial aspect
RIHS is going to proceed with formulating draft technical standards (national standards and
ministerial decrees) based on the technical recommendations this year and has a plan to
disseminating the established standards to local governments and others next year. The budget
necessary for these activities is assured already. However, limited budget is available for the
dissemination activity, and the dissemination activity will be carried out only in 6 provinces out
of 37 provinces next year.

4) Technical aspect

Judging from the facts that RIHS has mostly accomplished the technical recommendations
under the Project and that RIHS is carrying out the research and development activities on Cimahi
MSRB by RIHS’ own efforts, personnel of RIHS has good capability for continuing technology
development on MSRB. Formulation of draft standards based on technical recommendations is a
regular work of RIHS and RIHS has a lot of experiences on formulation of standards. The
dissemination of standards is also regular work of RIHS and RIHS has capability for providing
assistance and disseminating formulated standards to local governments and others.

1 C-Puls system is one of alternative Reinforced Concrete Precast Open Frame Systems which is in innovation on
the system of beam-column joint.

2 RISHA system is one of Reinforced Concrete Precast Open Frame as well, which is specially designed for simple
building (Shape’s Component innovation).



3. Factors that promoted realization of effects
When first Japanese short-term expert was dispatched, the schedule on the project activities
was fixed and then the project activities have been carried out based on the schedule. Although
implementation of a part of activities was delayed, most of the project activities have been
implemented smoothly. This resulted completion of the technical recommendations and
implementation of its presentation at the seminar as scheduled. Following aspects brought good
achievement of outcomes by the time scheduled.
Japanese short-term experts have made technical support from Japan by utilizing E-mail.
RIHS’s ownership is high and has implemented the project activities on RIHS’s own
initiative receiving technical advice of the Japanese experts.

4. Factors that impeded realization of effects
(1) Delay of commencement of this follow up project

As mentioned, Indonesian side prepared budget in the fiscal year 2003, 2004 and 2005, the
commencement of the Project was delayed. Although diversion of budget were made in 2006 and
2007, there were certain contraints on the implementation of the project activities. Main reasons
of the delay were long time required for selection and desicion on provision of equipment and
arrangment of Japanese experts.

(2) Problems on project management

Counterparts pointed out several problems concerned with provision of equipment, training in
Japan, and timing and duration of Japanese short-term experts. For avoiding these kinds of
problems, dispatch of a long-term JICA expert or a JICA project coordinator was necessary.

5. Conclusion

The Evaluation Team acknowledges that the Project has for the most part been
successfully implemented, and the Project Purpose, “the Technical Recommendations based on
MSRB prototype at Pasar Jumat are completed”, is achieved at a satisfactory level. Therefore, it
is concluded that the Project can be completed on June 30, 2007 as agreed in the Record of
Discussion signed in June 20, 2005.

6. Recommendations
(1) Utilization of the technical recommendations

The Ministry of Public Works facilitates the standardization (national standards or
ministerial decrees) of the technical recommendations as national standards and ministerial
decrees as planned. When necessary for it, RIHS modifies the technical recommendations.

(2) Arrangement of the system for disseminating the technical recommendations by RIHS
RIHS makes further efforts to arrange a system for disseminating the technical
recommendations to the organizations concerned.

7. Lessons Learned
(1) Importance of Timing of the Launch of a Follow-up Project
(2) The necessity of a long-term JICA expert or a JICA project coordinator
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(1) EEmEEER (W2 —s3— |k 1345)

Field of study for the Project:

(0) Overall

(4) Planning and Architecture
(4) Structure and Construction
(1) Building Materials

(2) Building Science

(2) Plumbing and Sanitation

(0) Others:

1. Relevance of the Project]

There are 2 main components of the Project, such as 1) Monitoring activities for Pasar Jumat MSRB,

and 2) Compilation of results of monitoring activities with technical transfer by Japanese short-term
experts. The final target (the Project Purpose) of the Project is to accomplish Technical

Recommendations.

Was this project approach appropriate for achieving fully the Project Purpose?

(1 ) It was very appropriate.

(11 ) It was very appropriate to some extent.

(1 ) It was not so appropriate.

HYEPRIERT
Field of Study It was very It was very appropriate | It was not so No
appropriate to some extent. appropriate. Answer
Planning and Architecture 0 3 1 0
Structure and Construction 0 4 0 0
Building Materials 0 1 0 0
Building Science 1 1 0 0
Plumbing and Sanitation 0 2 0 0
Others 0 0 0 0
At 1 11 1 0
Comments/Reasons;
Field of Study
Planning and | (No.5) The main target of the construction was to provide MSRB for low income
Architecture people. In the reality it is occupied by different target groups which are classified as
middle and high income people
(No.7) The activities of technical transfer by Japanese in some aspect such as
plumbing and sanitation system, and rental housing calculation need more extent.
(No.8) Waste time and material of some fields were trend duplicated and overlapped
among the other project/ sub titles.
Structure and | (No.9) For some field such as building science; planning & architecture, activities of
Construction this project were working well. For my field was nor working, almost no technical
transfer by Japanese experts, because no geotechnical (sub-structure) expert came.
Building (No.12) Indonesia government has a plan to build many high rise building in some
Materials capital city so this project can be support this program.
Building (No.18) We get the idea, however the implementation of this idea in more detail is
Science actually not sufficient.
Plumbing and
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Sanitation

Others

|2. Achievement and Effectiveness of the Project Purpose|

2.1 How do you evaluate the contents and quality etc. of the technical recommendations that will be

accomplished soon under the Project? Please make evaluation on each technical guideline, or your

specialty.

(1) Evaluation on contents. Do the technical guidelines contain all the necessary components?

(Please mark “0” in one box of each row)

Name of the Technical Guideline Excellent | Good | Average | Bad | Very | Idont No
bad know | Answe
r

(1) Planning and Design of 0 4 0 0 0 1 8
Architecture of MSRB
(2) Structure Design of MSRB 0 2 4 0 0 3 3
(3) Planning & Design of Utility for 0 2 3 0 0 4 4
MSRB
(4) Operational Management of 0 2 1 0 0 3 7
MSRB
(5) Living in MSRB 0 1 2 0 0 3 7
(6) Evaluation Method for 0 0 3 0 0 4 6
Maintenance of MSRB
Architectural and  Structural
Components
(7) Redemption of the MSRBs 0 1 2 0 0 4 6
occupant during Earthquake and
Fire
(8) Cleanness and Environment of 0 0 5 0 0 3 5
MSRB Building

At 0 12 20 0 0 25 46
Comments/Reasons;

Field of Study

Planning and | (No.5) The planning guideline covers all aspects of planning and architecture. For its
Architecture implementation, however we have to add more technical source, references and

other detail explanation

(No.7) I involve in Team work of arranging the Planning and Design of Architecture
of MSRB. I think everything about basic design of MSRB for the Low Income
Group have already written in the Guidance. I am not read the content of another
technical guidance, but I think all counterparts have already done with hard work
to arrange the guidance completely.

(No.8) RIHS (NSPM) products more later than Directorate General of Human
Settlements or Ministry of Public Works (guidance/regulations)

Structure and
Construction

(No.11) The context of technical guideline No.2 based on Indonesian concrete
structure design standard, but all component completed because still in experiment
inlab. This guideline will be accomplished before finish the project.

(No.19) It is difficult to evaluate sufficiency the contents of the guideline No.7
because dependency on the disaster occurring that could be happen unpredictable.
However, base on input from the audience during pre-consensus at last years, some
part in the guideline had already accepted. For the guideline No. 2 is quiet good
because main content of the guideline adopted from existing standard that has
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already used by structure designers in Indonesia. Nevertheless, some monitoring
activities in the project are not relevance directly for the guideline, such as
measuring ginner forces on column, crack and vibration.

Building (No.12) Yes because the conventional system still dominant used in high rise
Materials building in Indonesia

Building (No.14) We have already had standards which are referred in text guide line

Science (No.18) For the average education, is can be better of the time can be extended.
Plumbing and | (No.16) Technical guideline not yet socializes

Sanitation

Others

(2) Evaluation on quality (Please mark “0” in one box of each row)

Name of the Technical Guideline Excellent | Good | Average | Bad | Very | Idont No
bad | know | Answe
r
(1) Planning and Design of 0 4 0 0 0 1 8
Architecture of MSRB
(2) Structure Design of MSRB 1 2 3 0 0 2 5
(3) Planning & Design of Utility for 0 2 2 0 0 3 6
MSRB
(4) Operational Management of 0 2 0 0 0 3 8
MSRB
(5) Living in MSRB 0 1 1 0 0 3 8
(6) Evaluation  Method for 0 1 2 0 0 3 7
Maintenance of MSRB
Architectural and  Structural
Components
(7) Redemption of the MSRB's 1 1 1 0 0 3 7
occupant during Earthquake and
Fire
(8 Cleanness and Environment of 0 2 2 0 0 3 6
MSRB Building
il 2 15 11 0 0 21 55
Comments/Reasons;
Field of Study
Planning and | (No.5) The planning guideline covers all aspects of planning and architecture. For its
Architecture implementation, however we have to add more technical source, references and
other detail explanation
(No.7) As a team work member in arranging the Guidance of Planning and Design
of Architecture of MSRB. I think every aspect for MSRB development has already
completed in this technical guidance book. I am not read the content of another
technical guidance yet, but I think all counterparts have responsibility to arrange
the guidance completely especially how to cope the development of providing MSRB
for the low income people in the future.
(No.8) 1) Knowledge transfer still not running well. 2) Questions must be specified
following field itself
Structure and | (No.19) Since the guideline has arranged by the team of structure counterparts, as
Construction one of the counterpart, I confidence with the quality of the guideline although it is
still need to be evaluated by other parties. Moreover, for the guideline No.7 had been
already approved by participants during pre-consensus.
Building (No.12) The guidelines need input from other Institutes which related to the Pasar
Materials Jum’at project.
Building (No.14) We tried to incorporate as much as possible aspect of design in this
Science guideline. However, based on our previous experience in drafting
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standards/guidelines, the final form will be decided by consensus in a forum.

Plumbing and
Sanitation

(No.16) Standard Plumbing need revise

Others

(3) Applicability as standard for MSRB  (Please mark “0” in one box of each row)

Name of the Technical Guideline Excellent | Good | Average | Bad | Very | Idon’t No
bad | know | Answe
r
(1) Planning and Design of 0 3 1 0 0 1 8
Architecture of MSRB
(2) Structure Design of MSRB 0 3 5 0 0 1 4
(3) Planning & Design of Utility for 0 3 1 0 0 4 5
MSRB
(4) Operational Management of 0 2 1 0 0 2 8
MSRB
(5) Living in MSRB 0 2 1 0 0 2 8
) Evaluation =~ Method  for 0 2 2 0 0 2 7
Maintenance of MSRB Architectural
and Structural Components
(7) Redemption of the MSRB'’s 0 3 1 0 0 2 7
occupant during Earthquake and
Fire
(8 Cleanness and Environment of 0 3 0 0 0 4 1
MSRB Building
it 0 21 12 0 0 18 48
Comments/Reasons;
Field of Study
Planning and | No.5) So far we do not have any data regarding the implementation of the
Architecture guidelines
(No.7) Although the concept of those 8 Guidance have already written in year 2005
and also have already discussed with all stakeholders in pre consensus step of
standard procedure, but until now the guidance book were not established yet. To
establish those 8 Guidance need to follow the consensus step and have to be agreed
by the Standard Technical committee as the last step of the procedure and then
need acknowledge by Ministry of Public Work. I hope after the Seminar more
people will know about those 8 guidance and will be contribute in consensus step
forum.
(No.8) 1) Depend of the stakeholders’ discussion. 2) Keep the earlier NSPM
products
Structure and | (No.9) Structural technical guideline for MSRB similar with other structural
Construction technical guideline for high rise building.
(No.10) We don’t have data to evaluate the implementation of this guideline.
(No.11) Structure design for MSRB standard arrange on this project (2005-2007)
when the was no project in Indonesia side for back up the project. Also the activity
focused not for this guideline when the project started. So this guidelines will be
average” for applicability due to the contents.
(No.19) As long the guidelines was not disseminating yet to all stakeholders,
acceptability of the guidelines as standards for MSRB in Indonesia are still open
debatable. I mark average for both guidelines because some part of the guidelines
adopted from existing standard
Building (No.12) The development of building materials and construction have been develop
Materials very rapid such as, precast component etc. In some cases the standard is not
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applicable but for conventional system construction this standard still applicable.

Building
Science

(No.14) We proposed “rational design” of fire protection system in Pasar Jumat. This
method utilize determine the approach to provide fire safety measures. However,
the authority having jurisdiction (AHS) of Jakarta do not familiar with this method.
(No.18) The applicability clearly takes time for searching and promoting the art of
Living in MSRB facing the common culture & people who used to live in one-two
dwelling concept.

Plumbing and
Sanitation

(No.16) Because not yet evaluation for application technical guideline

Others

2.2 How do you expect the achievement of the Project Purpose by the end of June 2007?

(Project Purpose: “The Technical Recommendations based on the MSRB prototype at Pasar Jum’at are

completed.”)

(8) The Project Purpose will be achieved fully by the end of June 2007.  (90%~100%)
(4) The Project Purpose will be achieved to mostly by the end of June 2007. (60%~90%)
(0) The Project Purpose is difficult to be achieved by the end of June 2007. (less than 60%)

(1) No Answer

STEPRIEERT

Field of Study The Project Purpose The Project Purpose The Project Purpose is No
will be achieved fully will be achieved to difficult to be achieved | Answer

by the end of June mostly by the end of by the end of June

2007.  (90%~100%) | June 2007. (60%~90%) | 2007. (less than 60%)

Planning and 4 0 0 0

Architecture

Structure and 1 2 0 1

Construction

Building 1 0 0 0

Materials

Building 0 2 0 0

Science

Plumbing and 2 0 0 0

Sanitation

Others 0 0 0 0

il 8 4 0 1
Comments/Reasons;
Field of Study

Planning and | (No.5) Considering the Indonesian housing program of “seribu tower” (thousand

Architecture towers), the final results of the research mainly of guidelines should be completed to
support the program
(No.7) I think we need another theme to support the hot issue nowadays such as a
thousand Tower program for providing housing people in urban area in Indonesia.
(No.8) Recommendation must be made among stakeholder’s statements.

Structure and | (No.9) I guess in the end of June 2007 the project purpose cant achieved fully.

Construction There (in sub-structural laboratory) still some sample which should be tested on

June.

(No.10) We should be finished by this time.

(No.11) The structure in building materials just started for arranging guideline on
2007. The experiment activity start on January 2007.

(No.19) Concerning to the administration aspect, achievement of the project is
almost completed, but regarding to the technical aspect the achievement project

35




purpose, meaning achievement the technical recommendation completely is lower

Building (No.12) After Seminar I hope the Recommendations will be fully finish

Materials

Building (No.14) The technical recommendation produce in this stage (project) will be the
Science draft of the next “legalized” technical recommendation. It is going to be scrutinized

thoroughly checked and passed by a consensus process, held in near future.

(No.18) Fully completed means that every aspects are synergized and correlated to
be one packet of technical recommendation they can used as the main reference for
construction many (1000 towers) MSRB as the government is planning to do.

Plumbing and
Sanitation

Others

2.3 Did the Project receive effective cooperation or technical support from the third party experts
(resource persons of the ministries, universities, etc)?
(0 ) Yes, very much.
(7 ) Yes, some extent.

(6 )No.
TERIEERT
Field of Study Yes, very much. Yes, some No. No Answer
extent.
Planning and Architecture 0 3 1 0
Structure and Construction 0 1 3 0
Building Materials 0 1 0 0
Building Science 0 0 1 0
Plumbing and Sanitation 0 2 1 0
Others 0 0 0 0
st 0 7 6 0

Please describe the name of organizations or universities that offered the cooperation or technical

support;

Field of Study

Planning and | (No.4)

Architecture State Ministry for Housing (Menteri Negara Perumahan Rakyat)

National Urban Development Corporation (Perum Perumnas)

Directorate General of Human Settlements, Ministry of Public Works
Institute Technology of Bandung (Prof. Dr. KPH Asis Djajadiningrat (pass
away 18 May 2007))

Management of MSRB in some cities

(No.5) Direktorat Jendral Perumahan dan Permukiman, Direktorat Jendral CIPTA
KARYA, PERUMNAS

(No.7) Cooperation and technical support that we received especially during
discussion in pre consensus step and during workshop. Directorate General of
Human Settlements, Perum Perumnas, Ministry of Housing, University in
Bandung that has technical department, LSM

Structure and | (No.10) PERUM PERUMNAS, CIPTA KARYA
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Construction

Building (No.12) Perumnas, Ciptakarya (A #:5F34 A JEF#/R) and Direktorat
Materials Perumahan Rakyat

Building

Science

Plumbing and | No.16) 1) Prof. Dr. KPH Asis Djajadiningrat (tired 18 May 2007) from Institut
Sanitation Teknologi Bandung (ITB), 2) Ir. Prawoto from Sahid University , Jakarta

Others

2.4 What are the major factors that facilitated and/or hampered the achievement of the Project

Purpose?
Facilitating Factors:
Field of Study

Planning and | (No.5) Most experts on planning can communicate in English

Architecture (No.7) Responsibility, curiously and if the activity has supported by enough budget &
research equipment

Structure and | (No.11) 1) For acceleration the research of MSRB tech. 2) To improve researchers

Construction knowledge
(No.19) Provision of the equipments to support laboratory/field experiments

Building

Materials

Building (No.14) 1) JICA experts help us in designing field experiment in Pasar Jumat and

Science also gave inputs to our guidelines. 2) We (C/Ps) make up a solid team for every
field.
(No.18) 1) Government policy to establish MSRB in many cities. 2) Support from
stakeholders (Ministry, Directorate General, Housing Corporation, Construction
industries)

Plumbing and

Sanitation

Others

Hampering Factors:

Field of Study

Planning  and | (No.5) 1) Limited Japanese sources/references written in English, 2) limited input

Architecture " .
and contribution in the preparation of the manuals
(No.7) 1) Communication between the expert and the counterpart during activity.
2) The procedure of to realize the activities budget

Structure and | (No.9) Communication in between counterpart and Japanese expert

Construction (No.10) 1) Serious activity only in initial time and last time. 2) Coordination
between two sides not so good.
(No.11) 1) Budget problem, 2) Communication problem
(No.19) 1) No input from the structure expert, 2) Lack of report or references from
Japan that could be adopted for completion the guidelines

Building

Materials

Building (No.14) RIHS did not allocate budget for 2006 and 2007. It is not our fault, but due

Science to delay of project commencement.
(No0.18) 1) Land price causing the cost of rental is still high. 2) Codes and standards
particularly for MSRB should be improved.

Plumbing and

Sanitation

Others
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Comments;

Field of Study
Planning and | No.8) Depends on RIHS policies & strategical programs. Budget
Architecture procedure.
Structure and | (No.19) The answers for hampering factors was relating to make technical
Construction recommendation only
Building Materials
Building Science (No.14) Excellent expert from JICA; (Dr. Yusa, Dr. Hagiwara). Thanks

(No.18) Laboratory facilities & equipment shall be upgrade and improved

Plumbing and Sanitation
Others

3. Inputs to the Project and Efficiency |

Japanese Input

3.1 Do you think that the Japanese experts have been dispatched appropriately in terms of quantity,

quality, and timing, and so forth? Please select one of box which is the most similar to your

opinion. (Please mark “0” in one box of each row)

BIREEET
Very appropriate Appropriate Not appropriate | No Answer
Number of experts 0 7 6 0
Timing of dispatch 0 10 4 0
Duration of stay 2 6 5 0
Field of specialty 3 8 2 0
Technical capability 2 6 3 1
Communication 2 5 5 1
ability
&t 9 42 25 2
TERIEERT
(DPlanning and Architecture
Very appropriate Appropriate Not appropriate No Answer
Number of experts 0 1 3 0
Timing of dispatch 0 1 4 0
Duration of stay 0 1 3 0
Field of specialty 2 1 1 0
Technical capability 1 1 0 2
Communication 1 1 1 1
ability
INEF 4 6 12 3
@Structure and Construction
Very appropriate Appropriate Not appropriate No Answer
Number of experts 0 1 2 0
Timing of dispatch 0 3 0 0
Duration of stay 0 2 1 0
Field of specialty 0 2 1 0
Technical capability 0 1 2 0
Communication 0 1 2 0
ability
/Nt 0 10 8 0
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(3Building Materials

Very appropriate Appropriate Not appropriate B L
Number of experts 0 1 0 0
Timing of dispatch 0 1 0 0
Duration of stay 0 1 0 0
Field of specialty 0 1 0 0
Technical capability 0 1 0 0
Communication 0 1 0 0
ability
/J \%1‘ 0 6 0 0
(©Building Science
Very appropriate Appropriate Not appropriate No Answer
Number of experts 0 2 0 0
Timing of dispatch 0 2 0 0
Duration of stay 0 1 1 0
Field of specialty 1 1 0 0
Technical capability 1 1 0 0
Communication 1 1 0 0
ability
/Nt 3 8 1 0
(®Plumbing and Sanitation
Very appropriate Appropriate Not appropriate No Answer
Number of experts 0 2 0 0
Timing of dispatch 0 2 0 0
Duration of stay 2 0 0 0
Field of specialty 0 2 0 0
Technical capability 0 2 0 0
Communication 0 1 1 0
ability
/et 2 9 1 0
Comments/Reasons;
Field of Study
Planning and | (No.7) Mostly misunderstanding happen between counterpart and expert.
Architecture (No.8) Experts schedule too fastest/shortest

Structure and | (No.11) The personality of expert is very important. So this related to the spirit for
Construction giving/transfer the knowledge.

Building (No.12) No comments because all the experts is good work and good cooperation

Materials with the counterparts.

Building (No.14) Excellent experts and expertise

Science (No.18) For fine need also some technician who can work with the laboratory staff/
technician.

Plumbing and

Sanitation

Others
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3.2 Do you think that the provision of machinery and equipment was appropriate in terms of kind,

quantity, and timing? (Please mark “0” in one box of each row)

EREEET
Very Appropriate Not appropriate No Answer
appropriate
Kind of equipment 0 8 2 3
Quantity of 0 6 4 3
equipment
Timing of provision 1 4 5 3
i 1 18 11 9
TERIEERT
(DPlanning and Architecture
Very appropriate Appropriate Not appropriate No Answer
Kind of equipment 0 1 1 2
Quantity of 0 0 2 2
equipment
Timing of provision 0 0 2 2
@Structure and Construction
Very appropriate Appropriate Not appropriate | No Answer
Kind of equipment 0 3 0 0
Quantity of 0 1 2 0
equipment
Timing of provision 0 3 0 0
(®Building Materials
Very appropriate Appropriate Not appropriate No Answer
Kind of equipment 0 0 0 1
Quantity of 0 0 0 1
equipment
Timing of provision 0 0 0 1
(©Building Science
Very appropriate Appropriate Not appropriate No Answer
Kind of equipment 0 1 1 0
Quantity of 0 2 0 0
equipment
Timing of provision 0 0 2 0
(5Plumbing and Sanitation
Very appropriate Appropriate Not appropriate No Answer
Kind of equipment 0 2 0 0
Quantity of 0 2 0 0
equipment
Timing of provision 1 1 0 0
Comments/Reasons;
Field of Study
Planning and | No.4: In the field of Planning there were only few kind of equipment
Architecture realized.
Structure and | (No.19) However, provision of the equipments would be useless without
Construction training to Indonesia technicians
Building Materials (No.12) During last two years there are not machinery and equipment for
Building material division
Building Science (No.14) We received Watt-Hour (WH) meter late, close to the end of project
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phase. This WH meter poses difficulties in usage. It should disconnect
and re-connect existing wiring. The electronic WH meter with current
clamps provides better (easier) usage.

(No.18) Some of equipment has been too old so it is difficult to find (even in
Japan) the equipment or apparatus to replace the old ones.

Plumbing and Sanitation

Others

Indonesian Inputs

3.3 Do you think assignment of Indonesian counterparts was appropriate in terms of number,

capability and timing? (Please mark “0” in one box of each row)

ARG
Very Appropriate Not appropriate No Answer
appropriate
Number of 0 10 3 0
counterparts
Technical capability 3 10 0 1
Timing of assignment 0 7 5 1
st 3 27 8 2
SYBRYIR
(DPlanning and Architecture
Very appropriate Appropriate Not appropriate No Answer
Number of 0 3 1 0
counterparts
Technical capability 1 2 0 1
Timing of assignment 0 2 1 1
@Structure and Construction
Very appropriate Appropriate Not appropriate No Answer
Number of 0 3 0 0
counterparts
Technical capability 0 3 0 0
Timing of assignment 0 1 2 0
(3®Building Materials
Very appropriate Appropriate Not appropriate | No Answer
Number of 0 1 0 0
counterparts
Technical capability 0 1 0 0
Timing of assignment 0 1 0 0
@®Building Science
Very appropriate Appropriate Not appropriate No Answer
Number of 0 2 0 0
counterparts
Technical capability 0 2 0 0
Timing of assignment 0 1 1 0
(5Plumbing and Sanitation
Very appropriate Appropriate Not appropriate No Answer
Number of 0 0 2 0
counterparts
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Technical capability 2 1 0 0
Timing of assignment 0 2 0 0
Comments/Reasons;
Field of Study
Planning and Architecture | No.4: The number of counterparts for this works was too much.

(No.8) Depend on MOU and program activities and sharing job
descriptions.

Structure and Construction

(No.19) Since distribution tasks and optimizing source was fair among
the counterparts, number and capability would be done appropriately

Building Materials

(No.12) No comments all is ok

Building Science

(No.18) Sometime the time for assignment is not appropriate in my
opinion during the month of January up to march is still OK.

Plumbing and Sanitation

Others

3.4 Do you think experiment activities and analysis under the Project were carried out appropriately in

terms of quality and timing? (Please mark “0” in one box of each row)

ERUN -y
Very Appropriately Not appropriately | No Answer
appropriately
Quality of 1 9 2 2
experiment
Timing of 0 7 4 2
experiment
Quality of analysis 0 8 3 3
Timing of analysis 0 6 4 3
il 1 30 13 10
STEPRIEERT
(DPlanning and Architecture
Very appropriately | Appropriately Not No Answer
appropriately
Quality of 0 1 1 2
experiment
Timing of 0 1 1 2
experiment
Quality of analysis 0 1 1 2
Timing of analysis 0 1 1 2
@Structure and Construction
Very appropriately | Appropriately Not No Answer
appropriately
Quality of 0 2 1 0
experiment
Timing of 0 1 2 0
experiment
Quality of analysis 0 1 1 1
Timing of analysis 0 0 2 1
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(3Building Materials

Very appropriately | Appropriately Not No Answer
appropriately
Quality of 0 1 0 0
experiment
Timing of 0 1 0 0
experiment
Quality of analysis 0 1 0 0
Timing of analysis 0 1 0 0
(©Building Science
Very appropriately | Appropriately Not No Answer
appropriately
Quality of 0 2 0 0
experiment
Timing of 0 1 1 0
experiment
Quality of analysis 0 2 0 0
Timing of analysis 0 1 1 0
(®Plumbing and Sanitation
Very appropriately | Appropriately Not No Answer
appropriately
Quality of 1 1 1 0
experiment
Timing of 0 2 0 0
experiment
Quality of analysis 0 2 1 0
Timing of analysis 0 2 0 0
Comments/Reasons;
Field of Study
Planning and Architecture

Structure and Construction

(No.9) No experiment activities in the sub-structural field. The above
answers just for structure field.

(No.19) For experiment activities, I was involved less. In term of quality, I
mark not appropriately because during answer the questionnaire the
laboratory experiments have been finished yet.

Building Materials

(No.12) No comments all is ok

Building Science

(No.14) We, JICA experts & C/Ps, designed (reviewed) plan of
experiment carried out in PS Jumat. A good result came from a good
Co-working.

(No.18) Timing is actually can be arranged before the implementation
analysis an experiment can be better if it can be done a bit longer.

Plumbing and Sanitation

Others
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3.5 Do you think office facilities utilized for the Project were appropriate in terms of size and

convenience? (Please mark “0” in one box of each row)

EREEET
Very Appropriate Not appropriate | No Answer
appropriate
Size of facilities used (office 1 9 2 1
and experimental rooms etc.)
Convenience 1 11 0 1
at 2 20 2 2
HTEPRIEERT
(DPlanning and Architecture
Very Appropriate | Not appropriate No Answer
appropriate
Size of facilities used (office 1 2 0 1
and experimental rooms etc.)
Convenience 1 2 0 1
@Structure and Construction
Very Appropriate | Not appropriate No Answer
appropriate
Size of facilities used (office 0 3 0 0
and experimental rooms etc.)
Convenience 0 3 0 0
(3Building Materials
Very Appropriate | Not appropriate No Answer
appropriate
Size of facilities used (office 0 1 0 0
and experimental rooms etc.)
Convenience 0 1 0 0
(©Building Science
Very Appropriate | Not appropriate No Answer
appropriate
Size of facilities used (office 0 2 1 0
and experimental rooms etc.)
Convenience 0 3 0 0
(5Plumbing and Sanitation
Very Appropriate | Not appropriate No Answer
appropriate
Size of facilities used (office 0 0 1 0
and experimental rooms etc.)
Convenience 0 1 0 0

Comments/Reasons;

Field of Study

Planning and Architecture

(No.7) We always provide for JICA expert in our office.

Structure and Construction

(No.19) Since there were no option facilities for the counterparts work,
the existing facilities are quite suitable

Building Materials

(No.12) No comments all is ok

Building Science

Plumbing and Sanitation

(No.17) Especially for water analysis

Others
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3.6 Do you think the budget allocated to the Project by Indonesian side was appropriate in terms of

amount and timing? (Please mark “0” in one box of each row)

EREEET
Very appropriate Appropriate Not appropriate No Answer
Amount 0 3 9 1
Timing 0 6 7 0
[ 0 9 16 1
TERIEERT
(DPlanning and Architecture
Very appropriate Appropriate Not appropriate | No Answer
Amount 0 0 3 1
Timing 0 2 2 0
@Structure and Construction
Very appropriate Appropriate Not appropriate [FEE72 L
Amount 0 1 2 0
Timing 0 1 2 0
(3®Building Materials
Very appropriate Appropriate Not appropriate [FE72 L
Amount 0 0 1 0
Timing 0 0 1 0
@Building Science
Very appropriate Appropriate Not appropriate [FE7e L
Amount 0 2 0 0
Timing 0 1 1 0
(®Plumbing and Sanitation
Very appropriate Appropriate Not appropriate &7 L
Amount 0 0 2 0
Timing 0 2 0 0
Comments/Reasons;
Field of Study
Planning and | No.4: Indonesian side prepared the budget for the year 2003-2004, but the project
Architecture was start on 2005 which Indonesian side not prepared the budget (after 2 years)

(No.5) There was no particular supporting budget for PTTC activity
(No.8) Procedures handicap

Structure and

(No.9) No “Matching time” in between Indonesian side and Japanese side in

Construction preparing budget. Last year when Indonesian side prepared budget for this project,
no Japanese expert came.
(No.11) There was no back up project in Indonesia side, so there was no budget to
run the project.
Building (No.12) The Indonesia budget did not used early due to the economic condition in
Materials our country.
Building (No.14) We allocated budget in 2003/2004. However project commenced in 2005,
Science where RIHS got hardship in providing enough amount of budget.

(No.18) Appropriate. However the administration currently done is different to be
conducted due to tight money policy done by government.

Plumbing and
Sanitation

Others
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3.7 Are equipment provided by Japanese side during follow-up period (from 2005 to 2007) utilized

effectively?

(1 ) Very effectively
(2 ) Effectively
(6 ) Not so effectively

(4) No Answer
STEPRIEERT
Field of Study Very effectively Effectively Not so No answer
effectively
Planning and Architecture 0 0 3 1
Structure and Construction 1 1 1 1
Building Materials 0 0 0 1
Building Science 0 1 0 1
Plumbing and Sanitation 0 0 2 0
Others 0 0 0 0
it 1 2 6 4
Comments/Reasons;
Field of Study
Planning and | (No.4) Some of the equipment which has been agreed by Japanese side was not
Architecture realized.
(No.5) We have got some equipments that was not ordered and can not support the
project activity
(No.7) Some of the equipment have not completely component.
(No.8) 1) Procedures handicap, 2) Japanese equipment was not compatible with
Indonesian users and requirements (Keppres 80/ 2003), 3) Lowest capabilities to
predict for supporting activities in future.
Structure and
Construction
Building (No.12) No comments Not equipment for building materials division.
Materials
Building (No.14) Some equipment could not properly utilized due to the dare was late, e.g.
Science WH meter. On the other hand, some equipment has a broader usage, e.g.
(thermal) hygrometer. That is also used in other activity than this project.
(No.18) I don’t know whether there was equipment provided.
Plumbing and | No.16) The equipment not appropriate with job description for sanitation (exp :
Sanitation testing for water quality)
(No.17) The equipment are proposed has small capacity for analysis in sanitation
side.
Others

3.8 Planned project activities are listed below. Were there any other necessary activities that should

have been involved in to produce the project outputs? Or were there any necessary activities?

Activities that should have been involved in

Field of Study

Planning and | (No.7) 1) To survey the simply MSRB dwellers in some of big cities in Indonesia

Architecture about people adaptation capability during living in a very simple unit housing
MSRB. 2) Planning MSRB settlement in urban area 3) What is the
appropriate floor for providing MSRB for LIG.

Structure and | (No.11) Structure testing and analysis procedure

Construction (No.19) Comparison MSRB’s structure design code

Building
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Materials

Building
Science

(No.14) 1) Elevator’s energy consumption profile, 2) Seminar/ Workshop on “rational
based method”, especially with local fire brigades of Indonesia.

Plumbing and
Sanitation

Others

Unnecessary activities

Field of Study

Planning and

Architecture

Structure and | No.19) 1) Re-analysis structure design of Pasar Jumat MSRB (Proposed by the

Construction expert), 2) Activity no 2-3

Building

Materials

Building

Science

Plumbing and

Sanitation

Others

Comments;

Field of Study

Planning and | (No.7) During the last PTTC we found that people in Indonesia always reject to live

Architecture in MSRB. They were more choose very simply housing (21 mi' build in 60 ni — 90,2
plot), than to live in 21 ni in MSRB because of very small area, they don’t have plot,
very expensive and not appropriate with their culture/life style. So after 26 years
(1981- 2007) are they have the same thinking or have already changed? How do
they make adaptation to live in very small unit area? Were their culture or life
style have changed? This research result is to find out how to provide the new
MSRB for LIG in urban area. MSRB in Pasar Jumat will be one of the target
survey.

Structure and | (No.11) We need an updated procedure, method of testing and analysis for structure

Construction testing.
(No.19) The activities no 2-3 was be purposed as the result of re-analysis of the
structure Pasar Jumat MSRB for adapting the new seismic Indonesia code when
the structure design had referred to old code because the new code was under
editing at that time. Therefore this activity has less influence to produce the project
outputs. However, this activity is still important to add capability of the structure
counterparts.

Building (No.12) All is enough

Materials

Building (No.14) We need to introduce “rational based method” for designing fire safety in

Science MSRB for low income people. Up to this time, most authority having jurisdiction
related to fire safety relay on “prescribed method” that in more expensive.
(No.18) Need also to evaluate the cost of any utility of the building in comparison to
building cost.

Plumbing and

Sanitation

Others

Planned Activities

1. Monitoring activities for Pasar Jumat MSRB (in Jakarta)

1-1 To survey building structure, such as measuring of inner force on column, subsidence, cracks,
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vibration and characteristic etc.

1-2 To survey life style of residents and residents’ satisfaction with staying in Pasar Jumat MSRB,

and to find out problems and points to be improved in building design.

1-3 To make clear appropriate rent calculation system, through surveys with questionnaires and

free discussion with residents, etc.

1-4 To measure residence environment such as temperature, humidity, air velocity, ventilation,
sunlight extent etc. and to grasp the thermal comfort assessed by residents through

questionnaire.

1-5 To verify safety / function of emergency stairs and evacuation (monkey) ladders through

conducting fire-escaping simulation practice / experiment.

1-6 To conduct operation exercise and function test of extinguisher / fire hydrant, and discuss the

setting plan / necessary number about extinguisher / fire hydrant.

1-7 To examines the condition of drainage pipe, such as blocking, leaking, stinks etc.

2. Compilation of results (in Bandung)

2-1 To tabulate and analyze various result / records that be obtained through research activities in

Pasar Jumat MSRB, such as measuring result, findings through questionnaire / interview,

observation / discussion records.

2-2 To record and document the whole process of developing MSRB in Pasar Jumat, since initial

building design, through building permission applications, construction, process for

inhabitation, until investigation / measuring etc.

2-3 To carry out structure experiment on the influence of infilled wall used in Pasar Jumat MSRB,

which influences the seismic behavior of structural frame.
2-4 To carry out the final analysis / evaluation for the structure of the Pasar Jumat MSRB.
2-5 To evaluate the design of the experimental MSRB, and to propose the betterment.

2-6 To propose the rent calculation system, based on the research at the experimental MSRB.
2-7 To edit and publish the Technical Recommendations containing the methods and basic data
for designing MSRB.

3.9 Are there any major factors that facilitated and/or hampered the efficiency or implementation of

activities of the Project?

Facilitating Factors:
Field of Study
Planning and | (No.5) Experts
Architecture
Structure and | (No.19) Supporting laboratory/ field equipments for doing the activities
Construction
Building
Materials
Building (No0.18) 1) Prepared technical recommendation, 2) Result of case study Pasar
Science Jumat
Plumbing and
Sanitation
Others
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Hampering Factors:

Field of Study
Planning and | (No.4) Short time of the experts dispatchment
Architecture (No.5) Communication, Equipment, Budget
(No.7) Communication
Structure and | (No.11) Communication problem
Construction (No.19) 1) Lack of transfer knowledge from the experts, 2) lack of
standard/references from Japanese experiences
Building
Materials
Building (No.18) 1) Budget, 2) Budget expenses system
Science
Plumbing and
Sanitation
Others
Comments;
Field of Study
Planning and Architecture
Structure and Construction
Building Materials
Building Science (No.14) Everything goes as planned. New activities such as elevator’s
energy consumption profile is proposed for the future.
Plumbing and Sanitation
Others

4. Overall Goal and Impact]

4.1 Is there a plan to construct MSRB based on the technical recommendations developed by the
Project? How many number of MSRB will be constructed in future?

Comments;

Field of Study

Planning and
Architecture

(No.4) After the study of MSRB carried out, we constructed MSRB in Cimahi (city
neighboring Bandung) last year. This year we are continuing with other studies
regarding MSRB, especially in term of land.

(No.5) Hope so, but we do not have any capacity to ask the institutions to implement
the technical guidelines in the construction. For effectiveness the implementation
should be covered in the government policy. In 2007 the housing program of 20
floors flat is started to construct in Jakarta

(No.7) I think the next project can be build one model of the 20 stories of MSRB,
after we have the research result in a site planning and pre design of providing
MSRB from all aspects. The model can be build in one location in local area that
already have acknowledgement by the Meyer or Regent of local government. The
program is as a contribution of our Institute (RCHS) to support the National
Program on providing housing in urban area, through realization of the program of
Thousand Tower that already declare by the President in year 2006.

(No.8) Depend on National policies & strategic programs, supporting overall for
RIHS activities

Structure and
Construction

(No.10) To some extent will use the technical recommendation. In 2008 the
Directorras Gen. CIPTA KARYA are going to construct 80 twin blocks.

(No.11) Many MSRB will be construct, but for 5 storey will be used precast concrete
structure, in the future will be construct for 20 storey.

(No.19) Yes, at least six MSRBs following to geography condition and distinction of

selsmic zone.

Building

(No0.12) We need at least two MSRB by different system of construction. From here
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Materials we can compared which one is suitable for Indonesian peoples.
Building (No.14) We dont know the situation. The Government of Indonesia planned to
Science build more MSRB for people lived in squatter area.

(No.18) Yes, we call is Model MSRB plus. A lot, precious statement in 1000 towers.

Plumbing and
Sanitation

(No.16) As much possible

4.2 How far have you changed thorough your participation in this Project? Please choose one

appropriate answer below.

1) Your motivation for working:

(1) Has increased very much.

(6) Hasincreased to some extent.

(3) Are same as before.
(1) Were reduced.

(2) No Answer
HTEPRIEERT
Field of Study Has increased | Hasincreased | Are same Were No
very much. | to some extent. | as before. reduced answer
Planning and Architecture 1 3 0 0 0
Structure and Construction 0 1 1 1 1
Building Materials 0 1 0 0 0
Building Science 0 0 2 0 0
Plumbing and Sanitation 0 1 0 0 1
Others 0 0 0 0 0
il 1 6 3 1 2
2) Your confidence:

(2) Has increased very much.

(6) Has increased to some extent.

(3) Are same as before.

(0 ) Were reduced.

(2) No Answer
TERIEERT

Field of Study Has increased | Hasincreased | Are same Were No
very much. to some extent. | as before. reduced. Answer
Planning and Architecture 2 1 1 0 0
Structure and Construction 0 2 1 0 1
Building Materials 0 1 0 0 0
Building Science 0 1 1 0 0
Plumbing and Sanitation 0 1 0 0 1
Others 0 0 0 0 0
il 2 6 3 0 2

3) Has the Project produced any other positive/negative effects/impact on yourself? If yes, please

describe below.

Field of Study

Planning and
Architecture

(No.5) Yes. When the evaluation project was delayed for many years while we
already proposed the activity and the budget
(No.8) I think the future project must be care/ aware into socio-economy-law
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engineering

Structure and | (No.10) Not so many effects (impact to myself) this project.

Construction (No.11) The main problem, there was no budget from Indonesia side. So it made all
of activity getting worse, and I got many problem to handle this project.
(No.19) Since the activities dominated done by the counterparts themselves, there
would be no a new lesson for the counterpart as the impact of the project

Building (No.12) This project has positive impact for us because from here I can learn how the

Materials Japanese working such as discipline in working.

Building (No.18) It has positive impact for me.

Science

First: The importance of more rational based approach in the cost and design. For
example, the application of performance based approach of method in the
code and design as well. Even though the complete information or back up
from Japanese side is not quite sufficient. Probably one to the short visit

and for fire science counterpart has never been visit Japan.

Second: We can learn from Japanese Expert concerning the consistency, working
hard and loyal to their profession as researcher and collaboration with
university and industries they should be also implemented in Indonesia.

Plumbing and Sanitation

Others

5. Sustainability of the Project

5.1 Does RIHS have any plan to continue development of technology on MSRB after the completion of

the Project?
(1) If “NO”, please go to question 5.2, and If “Yes”, what kind of plan? Please describe about the plan
briefly.
Comments;
Field of Study

Planning and | (No.5) Yes, to revise and improve the manual and also further testing in the

Architecture laboratory
(No.7) 1)Planning MSRB to be solution to make up slum area to become healthy
environment of housing for people living and increase the living quality of the city.
We already start to joint cooperation with Cimahi Local government and already
build a model of MSRB. 2) Structure Division is still develop to create precast
concrete system of column for MSRB.  3) Building Science will propose research of
save energy MSRB
(No.8) Depend on RIHS policies makers

Structure and | (No.9) As far as I know, some MSRB will construct in the next year.

Construction (No.10) RIHS have a prototype to continue of technology in MSRB in Chimahi. 5
storey twin blocks.
(No.11) I don’t k know, but I expect we have to plan to develop of technology on
structure system for MSRB, using precast technology for 20 storey.

Building (No0.12) Yes we need to continue the development of MSRB specially in the new

Materials technology of new building material for MSRB using light materials, easy to product
and install/erection.

Building (No.14) 1) Yes. We have a study “residential sprinkler” using PVC pipe, domestic

Science water pump, etc. 2) We built 5 storey MSRB in Chimahi, Bandung, 3) MSRN

(No.18) I think it is necessary to be continued. If being agree I will propose the
research on indoor environment and safety, since many people still live in MSRB.
Should be free from Flu Burung (domestic deseases etc.) example from Hongkong
and China

Plumbing and
Sanitation

(No.16) Yes, specific for operation and maintenance of plumbing system and water
analyze
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analysis.

(No.17) Yes it does for operation and maintenance of plumbing and water quality

Others

(2) Do you think that RIHS can allocate necessary staff for the above mentioned plan?

(12) I think so.
(0) I think it will be difficult.

(1) I am not sure.

STEPRIEERT

Field of Study I think so. | Ithink it will be difficult. I am not sure. No Answer
Planning and Architecture 3 0 1 0
Structure and Construction 4 0 0 0
Building Materials 1 0 0 0
Building Science 2 0 0 0
Plumbing and Sanitation 2 0 0 0
Others 0 0 0 0

Gl 12 0 1 0

Comments;

Field of Study
Planning and Architecture | (No.5) Especially for those who involve in the PTTC project

(No.8) Depend on problem solving of national issue and internal RIHS

Structure and Construction

(No.11) If we can arrange the plan for a good activity and budget. Also
consistent I believe the cooperation will get the good result.

(No.19) If the program was planned well, RIHS can allocate appropriate
staff to support the project

Building Materials

(No.12) We have researchers who can allocated to this plan

Building Science

(No.14) 1) We carry out that plan in this year, 2) System component are
in expensive — Cost of investment will be lower than ordinary
sprinkler.

(No.18) Number of staff is now increasing in RIHS. Spreading in many
division and laboratories including building, science without exception.

Plumbing and Sanitation

Others

(3) Do you think that RIHS can assure necessary budget for the plan?

(9) I think so.
(1) I think it will be difficult.
(3) I am not sure.
SYBRYIER
Field of Study I think so. I think it will be I am not sure. No Answer
difficult.

Planning and Architecture 3 0 1 0
Structure and Construction 4 0 0 0
Building Materials 1 0 0 0
Building Science 1 0 1 0
Plumbing and Sanitation 0 1 1 0
Others 0 0 0 0

it 9 1 3 0
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Comments;

Field of Study
Planning and | (No.5) As the main product of RTHS is NSPM. While there will be no budget for any
Architecture construction activities

(No.8) Procedure handicap

Structure and | (No.19) As long purposing the budget and supporting from the ministry of Public
Construction Works was going well , RIHS can allocate the budget for the project
Building
Materials
Building (No.18) However is can be further discussed, taking also the involvement of other
Science stakeholders and industries.
Plumbing and
Sanitation
Others

5.2 Do you think you have sufficient capacity to continue technology development on MSRB?

(4) Yes, very much.

(6) Yes, to some extent.
(0) Idon't think so.

(1 ) I'm not sure.

(2) No Answer
HYEPRIERT
Field of Study Yes, very Yes, to some | Idon’t think | 'm not sure. | No Answer
much. extent. S0.
Planning and Architecture 1 1 0 1 1
Structure and Construction 2 2 0 0 0
Building Materials 1 0 0 0 0
Building Science 0 2 0 0 0
Plumbing and Sanitation 0 1 0 0 1
Others 0 0 0 0 0
At 4 6 0 1 2
Comments/Reasons;
Field of Study
Planning and | (No.5) Many aspects related to the scope of work of RIHS have been studied. But we
Architecture still need sources from other local/international institutions for better results
Structure and | (No.11) We have sufficient equipment, young scientist, but for updating technology
Construction we still need knowledge and modern equipment.
Building (No.12) Our government still concentrate to full fill the housing for the people trough
Materials build the high rise building because land price is expensive.
Building (No.14) We already have the equipment and expertise. However budget situation
Science is not work well.
(No.18) To some extent in this case is limited to fire and building comfort, but other
aspect may do so.
Plumbing and
Sanitation
Others
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5.3 Do you think you have sufficient capacity in assisting for standardization of the technical
recommendations, and extension of them.
(6) Yes, very much.
(5) Yes, to some extent.
(1) TIdonthinkso.

(0 ) I'mnot sure.

(1) No Answer
SYEPRIERT
Field of Study Yes, very Yes, to some | Idon'tthink | Pm not sure. | NoAnswer
much. extent. S0.

Planning and 2 1 1 0 0
Architecture
Structure and 2 2 0 0 0
Construction
Building Materials 0 1 0 0 0
Building Science 1 1 0 0 0
Plumbing and Sanitation 1 0 0 0 1
Others 0 0 0 0 0

at 6 5 1 0 1
Comments/Reasons;

Field of Study

Planning and | (No.8) Depend on demand of target group
Architecture

Structure and | (No.11) Specially for the source person, we hope still invite from universities, all of
Construction the users.
(No.19) As long all the parties who have authorization for promoting standard

support the project.
Building (No.12) We have to considere the development of construction system in Indonesia
Materials have been develop so Standardization also must be following the condition of
building construction technology.
Building (No.14) We need to make a group of expert to draw such technical recommendation
Science (guideline).

(No.18) Particularly for fire protection and building physics I used to be a member
of regulation drafting team for fire protection standards at the moment I am
member of editor journal of Standard.

Plumbing and Sanitation |

Others |

5.4 Do you think that equipment provided by the Project will be maintained appropriately after the
completion of the Project?
(7 ) Yes, very much.
(3 ) Wes, to some extent.
(1 )Idon't think so.
(2) NoAnswer

SRR
Field of Study Yes, very much. | Wes, to some extent. | Idon’t think so. | NoAnswer
Planning and Architecture 1 1 1 1
Structure and Construction 2 1 0 1
Building Materials 1 0 0 0
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Building Science 1 1 0 0
Plumbing and Sanitation 2 0 0 0
Others 0 0 0 0
At 7 3 1 2
Comments/Reasons;
Field of Study
Planning and | No.4: In some fields, there were equipment which did not match with the suggestion
Architecture (agreed)
(No.5) As consideration of proposing the equipments is not only for carrying out
activity during the project, but we expect that the equipment can be used for other
activity either
(No.8) Depend on capability & mindset
Structure and | (No.11) We need to use that equipment.
Construction
Building (No.12) We have schedule to daily maintenance the equipment in our division.
Materials
Building (No.14) So-so, the equipment which is provided by this project, especially for fire
Science division.
(No.18) We propose tough Blue Book on the reinforcement of first testing laboratory,
to renew the system procedures and equipment just to support the MSRB
construction.
Plumbing and
Sanitation
Others

5.5 After achieving the Project’s purpose, that is, after the completion of the Technical Recommendation
based on the MSRB prototype at Pasar Jumat through the Project, it is expected that RIHS would
disseminate the technical guidelines, continue to enhance technology on MSRB, improve the

government building standards in terms of MSRB and promote the construction and supply of public

MSRB in the major cities in Indonesia.

What are major factors that facilitate or hamper those things sustainably?

Comments;
Field of Study

Planning and | (No.8) Depend on negotiation among MIN. of PW and stakeholders

Architecture

Structure and | (No.9) We have standard dissemination program every year, so it is possible to put

Construction the MSRB guideline in that program.
(No.10) Human resources and budget are the most factors that facilitate or hamper.
(No.11) Trend in Indonesia for MSRB, there are use precast reinforced concrete, so
for disseminate this guideline will be difficult because the guidelines propose
conventional reinforced concrete structure system.
(No.19) Those expecting can be done if all the parties support and make the MSRB
project as the priority program. However, with limited budget and

Building (No.12) The major factor is price of building compared with other system.

Materials

Building (No.18)

Science (DFacilitating factors:

1. Government support to construct MSRB
2. Technical documents and experience since 1993 related to MSRB they created
bodt of knowledge on SMRB technology.
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(2Hampering factors:
1. Problem of infrastructure, 2. Population increase and culture, 3. Land price, 4.
Special arrangement done by local government

Plumbing and
Sanitation

(No.16) Budgeting and regulation at area
(No.17) Budgeting and regulation of MSRB

Others

6. Project Implementation Proces

6.1 Were there any problems when you learned technical aspects fro the Japanese experts? (Were the

methodology of technical transfer from the Japanese experts appropriate?) If there were problems,

what kinds of problems occurred and how those problems solved?

1. Problems:
Field of Study
Planning and | (No.5) no contribution, limited input and comment
Architecture (No.7) 1) Communication,  2) The information from Japanese written in kanji that
we can’t read the message or the information of technology inside.
(No.8) Procedure and Commitment
Structure and | No0.9) 1) No Japanese expert in my field, 2) No good communication with
Construction short-term Japanese structure expert
(No.10) Tech. capacity of the structure and construction experts
(No.11) personality of expert
(No0.19) 1) No new lesson from the expert, 2) No technical communication with the
expert
Building (No.12) Misunderstand is one of problem
Materials
Building (No0.18) 1) Due to language problem probably the visit shall be prolonged. 2) Time
Science matching shall be communicated before. 3) Budget and budgeting system in

Indonesia currently done

Plumbing and

(No.16) Equipment can not use some times

Sanitation (No.17)

Others

2. Solution:

Field of Study

Planning and | (No.5) they have to check the whole content not only the summary

Architecture (No.7) We both have to learn English more fluently.
(No.8) Consistence and On time

Structure and | (N0.9) 1) More selected expert, 2) Give an opportunity to counterpart to see or

Construction involved in Japan Research Center
(No.10) JICA sent more than one expert for structure and construction expert.
(No.11) 1) Open mind person,  2) Have good English
(No0.19) 1) Selection the expert appropriately, 2) If the JICA has limited expert to
involve in the project, give opportunity the counterpart to evaluate the capability
expert whether he/she would be continued or not

Building (No.12) Meeting and solving together.

Materials

Building (No.18) 1) More frequent and longer exist of Japanese expert. 2) Increase

Science communication through seminar, workshop and opening a specific course.

Plumbing and | (No.16) Need training for equipment

Sanitation

Others
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6.2 Periodical or regular meetings among Indonesian counterparts and Japanese experts functioned

well for smooth progress of the project activities?

(2) Functioned very well.
(10 ) Functioned to some extent.
(1) Not functioned well.
STEPRIEERT
Field of Study Functioned very | Functioned to Not functioned No Answer
well. some extent. well.
Planning and 0 4 0 0
Architecture
Structure and 0 3 1 0
Construction
Building Materials 0 1 0 0
Building Science 2 0 0 0
Plumbing and Sanitation 0 2 0 0
Others 0 0 0 0
il 2 10 1 0
Comments;
Field of Study
Planning and
Architecture
Structure and | (No.11) We just talk about the activities planning, but we can not finish the some
Construction activities cause of some budget problem.
(No.19) Although we had meeting in several time, but there didn’t functioned well
Building (No.12) By the regular meeting and periodic meeting we can arrange our program
Materials and our progress activities.
Building (No.14) We made (revise) experiment plan in our meetings before we carried out the
Science experiment in actual condition in Pasar Jumat.
(No.18) It is appreciated that a letter or documents have been sent before the expert
come. This is clearly quite supporting.
Plumbing and
Sanitation
Others
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6.3 Communication between Indonesian counterparts and Japanese experts was good?

(0) Very good.
(8) Good.
(5) Not so good.
TEPRIEERT
Field of Study Very good. Good. Not so good. No Answer
Planning and Architecture 0 2 2 0
Structure and Construction 0 1 3 0
Building Materials 0 1 0 0
Building Science 0 2 0 0
Plumbing and Sanitation 0 2 0 0
Others 0 0 0 0
it 0 8 5 0
Comments;
Field of Study
Planning and | (No.8) 1) Material papers mostly in Japanese, 2) Translating papers
Architecture
Structure and | (No.11) Many budget problem (in Indonesian side) and the Japanese experts don’t
Construction know about this.
(No.19) It was good communication as a person, but not as technical expert
Building (No.12) The last experts (during 2 years cooperation) was good because some of
Materials them can speak Indonesia.
Building (No.14) We, fire safety division, C/Ps from Indonesia got excellent experts from
Science JICA. We know them well.
(No.18) Being informed on international seminar on fire safety or building utilities is
quite appreciated.
Plumbing and
Sanitation
Others

7.1 Please feel free to give comments on the Project, issues and lessons related to the Project, or the
problems that should be solved.

Field of Study
Planning and | (No.5) To make the cooperation work well, it would be fair enough if the experts from
Architecture JICA side also gave comments on the counterparts, facilities, budget and product

done by RIHS side. In my opinion the function of the experts are to guide the
research on the right track through discussion, input and inform other related
research has been done. In some cases they were collect information and data to
support their needs. Those to be honest, the knowledge of the experts should be wide
and specific and communicative.

(No.7) Technological transfer mechanism have to be changed. We suggest that
Japanese has more open by give us the information more clear and easy to us to
understand.

(No.8) 1) Communication facilities, 2) Personnel equipment supporting

Structure and
Construction

(No.9) To fulfill all the agreement in between two side in very important thing
(No.11) Have to think many aspect before the project started (on planning the
project) included: technical aspect and management/administration aspect.

(No.19) At first promoted the project plan, it has good issue for the counterparts
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especially for learning and strengthening structure team capability in MSRB
structure aspect, but in the reality there have never happen. Since the activity have
been done by the counterpart themselves (or structure technicians) without
technical contribution from the expert, the capability structure team would no be
improved.

Building
Materials

(No.12) The experts who come to Indonesia must be senior experts who have much
experience. In this case the experience not only in the laboratory but the field
experiences also very needed. (7 1 —/L Fif&Ek: Z487 b Y —ilBd OK THDHH3,
FPEZEFORY & LT, BT LUEHZ DWW CRALD B D, AT m Y= 7 hTidthn#
A TOME AL S TZRBR T o 72, mEDOEASTEEOERDTIZDOFFROM DL L
ShTn2,)

Building
Science

(No.18) 1) Kindly expect to continue the cooperation. 2) One important aspect
besides fire safety and risk analysis is developing indoor climate within the building
e.g. thermal comfort, x aspect and lighting 1 day lighting. 3) Propose to develop
performance based approach in he design of fire safety.

Plumbing and
Sanitation

Others

Thank you very much for your cooperation
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9. RIHREZERN

BOOK 1
TECHNICAL GUIDELINE ON PLANNING AND DESIGN OF ARCHITECTURE
OF MULTI STOREY RESIDENTIAL BUILDING (MSRB)
FOR LOW INCOME GROUP

1. Purpose

This guideline is a basic standard on the planning and design of building and site of
Multi Storey Residential Building (MSRB) for low income group intending to improve the
guality of living environment as well as the life of the resident.

2. Expected Usage
This is an effective guideline for consultants, contractors and government institution
that involve in the provision of MSRB.

3. Summary of the Content
This guideline consists of seven parts as follows:
Part 1: Scope of Content
- Describing the whole content of this guideline

Part 2: References of Norms
- Norms, Guidelines, Standards that related with the scope of topic

Part 3: Term and Definition
- Explain and define certain terms that discuss in this guidelines
- The definitions could be derived from text books, regulation or other resources

Part 4: Design Basic Principals of Building Architecture of Low-cost MSRB
- General explanation of Building Architecture
- Building requirement on safe, health, comfort, accessibility, building
performance and building form

Part 5: Criteria of Site Planning
- Criteria of location
- Scoring for determining location

- Planning and design

Part 6: Criteria of Building Design
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- Building typology

- Calculation of BCR and FAR

- Spatial organization

- Building facilities

- Requirement of accessibility and evacuation
- Building utility

Part 7: Criteria of Dwelling Unit Design and Public Area
- Requirement of Dwelling Unit Design

- Requirement of Public Area

References
- Laws, regulations and other resources that related with the topic
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BOOK 2
TECHNICAL GUIDELINE OF STRUCTURAL DESIGN
OF MULTI STOREY RESIDENTIAL BUILDING

Aim :
This guideline consists of technical provisions and requirements used as a reference in
structure design of MSRB in Indonesia

Objective:
The objective of the guideline is to establish MSRB which meet the designated function
as well as complying with the technical provisions related to structural design.

Expected Usage:
This Technical Guideline prepared for the structure designer of the MSRB and also the
developer of MSRB.

Contents:
This guideline contents of 5 ( five ) main chapters, summary of those
presented as follow :
I. Introduction
The principles objectives of the guideline for MSRB is to ensure the structural
integrity of the building against load; to ensure life-safety against building failure,
and also to ensure no other building failures due to the existence and the
construction of MSRB

II. Site Exploration
This part deals with the general principles of site exploration in relation to design of
MSRB Structure in Indonesia, general contents of this part as follow:

The investigation of a site for MSRB Structure should be covered as follows:

- a preliminary visual examination of the site and surrounding areas, the general
levels and positions nearest rivers, canals, cuttings, embankments, post disaster
failures, etc , should be noted.

- a general investigation of the sequence and thickness of soil strata down to a
stratum known to have a safe bearing capacity. If the top of identifiable stratum
is weathered or softened, the depth of such deterioration should be ascertained.

- A study of ground water levels and the soil in the proximity of the foundations
and of all soil likely to be affected by constructional operations.

81



Sampling and testing should be carried out in accordance with the principles set out

in Indonesian National Standard (SNI) no:

- SNI 03-4148 - 2000 Tata cara pengambilan contoh tanah dengan tabung dinding
tipis ( soil sampling with thin wall tube )

- ASTM D 1452 - 00 Practice for soil investigation and sampling by Auger borings

- ASTM D 1586 - 99 Test Method for penetration test and split-barrel sampling of
soils

- ASTM D 3550 - 01 Practice for thick wall, ring-lined, split barrel, drive sampling of
soils.

- SNI 03 - 2487 - 1991 Metode pengujian lapangan kuat geser baling pada tanah
berkohesi ( vane shear test for cohesive soils )

- SNI 03 - 2827 - 1992 Metode pengujian lapangan dengan sondir ( Cone penetration
test)

- SNI 03 - 4153 - 1996 Metode pengujian penetrasi dengan SPT( Standard
penetration test )

Test pit and trial borings should be taken in such a manner that samples from each
important stratum can be procured in as possible as nearly an undisturbed soils, and
should provide adequate information regarding the nature and variation of all strata.

Responsibility for exploration
The engineer consultant should supervise the exploration, and the work should be
carried out under the continuous supervision of a qualified engineering assistant.

Number and disposition of trial pits and borings

The disposition and spacing of the trial pits or borings should be such as to reveal any
major changes in thickness, depth, or properties of the strata over the base area of
the structure and its immediate surroundings.

Test loading
The engineer should decide what test loading of ground or of test piles should be
made.

Foundation design
General Design Considerations
The design should provide for foundations which available to keep the relative
movement (e.g. settlements) within limits to which the superstructure can
accommodate itself without harmful distortion.

Shear Failure
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Prevention of soil failure in shear is a prime consideration in design.
- maximum safe bearing capacity
- soft underlying stratum
- effect of adjacent cutting, excavations, or sloping ground
- inclined strata

Consolidation settlements

Both total and relative settlements is an important feature for the foundation design,
behaviors of clays and silts may take long term settlement because of the gradual
discharge of pore water under load, sand or gravel may considered of the
possibility of liquefaction conditions.

Limitation of test loading

The bearing capacity of an individual footing, pile, pier or caisson may be
ascertained by test loading, but it should be noted that settlements recorded will
give no criterion of the probable movements of the full-scale structure, so this test
can’t be used as the conclusion of the collective strength of the site

3.1. Spread Foundation
This part of the guideline will amplify certain aspects which require special
consideration, such as;
- depth of foundation, and
- bearing pressure

3.2. Pile Foundation
Provisions in this part contents design considerations of pile, such as :

- choice of pile

- spacing of piles: e.g. this should be considered in relation to the nature of the
ground, the spacing also depends on the width of the piles , friction piles should
be not less than 3 ft.6 inch, centre to centre or the perimeter of the piles,
whichever is greater. For end bearing pile the spacing may not less than 2 ft. 6 in,
or twice the least width, whichever greater.

- The requirement of pile group

3.2.1. Pre-cast Reinforced Concrete Piles
General: the piles should be designed, cast, and cured to develop the strength

needed to endure the transporting, handling, and driving stresses without damage.

Specification: Pile specification should fulfill SNI 03-4434-1997 “ Precast pile
specification for bridge foundation “
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Reinforcement : the area of the main longitudinal reinforcement should not be

less than 1 ¥4 % of the gross cross-sectional area of the pile for piles of length up to
thirty times their least width; 1 %2 % for lengths of 30 to 40 times, and 2 % for length
over 40 times the least width.

Other provisions:

- stripping pile head

- splices and composite piles

3.2.2. Cast - in - place Piles
Contents;

- quality of concrete

- formation of piles

- driven cast-in-place piles

- bored cast-in-place piles

- reinforcement

- working stresses

- finishing pile head

Upper Structure design

This part consist of

1.

Structural requirement :

Design of MSRB structure should fulfill all the safety requirements and
serviceability.

MSRB structure should be designed as such that in condition of maximum load,
failure mechanism yield structural condition which still reassure the safety of the
inhabitant.

MSRB should be designed to resist all the load and/or external effect which
possible to apply within the life time of structural serviseability, including critical
load combination

Material requirement :

the utilized of building materials shall comply with Indonesian Standard

in case where there are no SNI for specific material which will be used for MSRB
building, it shall fulfill the equal technical provisions from the country or
manufacture produce such material.

Material which is produced in situ, should be processed conforming with
Indonesian standard procedure.
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3. Loads

- MSRB structural analysis should be done to investigate structural ability to sustain
all possible loads within the life time of serviceability of the structure.

- Consideration of load parameter used shall be accordance with SNI 03-1727-1989
“Load design procedure for Building “, and SNI 03-1726-2002, “Earthquake
Resistant Design procedure for Buildings*.

4.1. Reinforced Concrete

The design of MSRB concrete structure shall fulfill the following standard:

- SNI 03-2847-2002,” Design Procedure for Concrete Structural “

- SNI 03- 2834- 200 “, Design procedure of Concrete and Reinforced Wall
Structure for Housing and Building “

- SNI 03-1726-2002,”Earthquake Resistant Design Procedure for Buildings “.

Some important parts of those standard will explain more specific in this chapter

4.2. Pre-cast

This part content of some provision to design MSRB pre-cast concrete structure.

As far as that performance of pre-cast system is depend on pre-cast joint, it

connections shall be designed in such a way to fulfill the stiffness, strength, ductility,

and stability factor of the building’s structure. The main factor in pre-cast joint is

to identify inelastic seismic design factor, so it could be designed accurately for

seismic load.

Several parameter are used in pre-cast structural design, they are ;

a. reduction factor for bending strength ( @)

b. reduction factor of node stiffness (p or z )

c. inelastic seismic design factor : ductility ( g ), reduction factor of seismic load
(R), and over strength factor (for Qo).

The stiffness in the structural analysis related to safety, stability, and dissipated of

seismic load. Naturally, pre-cast system more flexible compare to conventional one,

so it is very important to identify the parameter of the node stiffness reduction

factor. The perfect concept of identifying pre-cast structural system parameter is to

carry out some experiment test.

Laboratory testing gives a *“confidence” to conclude that a precast element can be

used successfully in structural design, especially for earthquake resistant design.

V. MSRB Construction

This section contents the sequence of MSRB Construction, field control quality
for materials, the requirement of joint tolerances.
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BOOK - 3
Technical Guideline Designs and Installation of Utility for MSRB
(Plumbing System, Waste Water Treatment/Biofilter,
Rain Water Soakway and Solid Waste Disposal )

Purpose and Objective

Purpose

To Improve the society ability in implementation of the development Plumbing System,
Waste Water Treatment/Biofilter, Rain Water Soakway and Solid Waste Disposal in

MSRB.

Objective
Arranged this technical guideline in order Plumbing System, Waste Water
Treatment/Biofilter, Rain water Disposal & Soakway and Solid Waste Disposall which

had been installed in MSRB can be functioned well and long life.
Scope

The Technical Guideline contents:
Design Criteria for water supply system
Design Criteria Plumbing System for water supply, waste water, ven, rain water and
Instalation
Design criteria for waste water treatment plant/Biofilter/Johkasou, form and measures,
building material and manufacturing procedures,
Design Criteria for Rain water soakway form general conditions, measures, building
material and rain water soakway procedures.

Design criteria for solid waste disposal.

Expected Usage:
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4.1.

4.2.

4.3.

5.1.

5.1.1.

5.1.2.

5.1.3.

5.2.

521

5.2.2.

5.2.3.

5.3.

5.3.1.
5.3.2.

To recognize the matters that are needed to be taken note of and the procedures, to
arrange the planning of the development plumbing system, Waste Water
Treatment/Biofilter, Rain water Disposal & Soakway and Solid Waste Management in

order to be optimum used.

Design Criteria for water supply :
Water sources,
Water demand,

Water supply system

Design Plumbing System

Design Plumbing System for water supply

Water piping: Determinimg for type and plumbing equipment, General requirement
for piping discharged, determinimg fixture unit, determinimg dimension for piping
discharged

Equipment for water supply

Reservoir: Ground water, Roof tank, Pressure tank

Design Plumbing System for waste water and Ven

Drainage system

Waste water piping ; Determinimg for type and plumbing equipment, General
requirement for piping discharged, determinimg fixture unit, determinimg

dimension for piping discharged,

Ven system : Detemining dimension for ven pipe

Design for Rain water disposal
General requirement
Rain Water discharged system
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5.3.3.  Roof drainage

6. Instaltion piping

6.1. Pipe connection consist 3 type ; Solvenr cement, rubbering and mechanical
6.2. Installation piping and Fitting

6.3. Join and jointing

6.4.1. Connection type

7. Design criteria for waste water treatment plant/Biofilter
7.1. Requirement

7.1.1. General requirement

7.1.2. Material and Construction

7.1.3. Contactor media : Material and area square

7.1.4. Desinfection tank

7.1.5. Air blower

7.2. Design biofilter tank
7.2.1 Design Criteria : Biofilter tank anf aerobic tank
7.2.2. Piping

7.3. Instalation Biofilter tank
7.3.1. Preparation work

7.3.2. Soil work

7.3.3 Instalation of Biofilter

7.3.4. Test leakage

7.3.5. Instalation desinfection tank
7.3.6. Instalation Piping

7.4. Instalation air blower

8. Desing Criteria for rain water soakway
8.1. Building Requirement

8.2. Dimension

8.3. Building Material

8.4. Building Construction

8.5. Selection of Location

8.6. Condition of Water Table
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8.7. Permeability of Soil

8.9. Distance between Building

8.10. Procedure Application of Rain Water Soakway
9. Design criteria for solid waste disposal

9.1. Solid waste management in MSRB

9.2. Regeneration solid waste

9.3. Devices

9.4. Operational Technique
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BOOK 4
TECHNICAL GUIDELINE OF OPERATIONAL MANAGEMENT OF
RENTAL MULTI STOREY RESIDENTIAL BUILDING (MSRB)

1. Purpose
This guideline is prepared for the management of rental MSRB in relation with the
sustainable housing development in the urban area.

2. Expected Usage
This is an effective guideline for the management, developer of Rental MSRB.

3. Summary of the Content
This guideline consists of seven parts as follows:

Part 1: Scope of Content
- Describing the whole content of this guideline

Part 2: References of Norms
- Norms, Guidelines, Standards that related with the scope of topic

Part 3: Term and Definition
- Explain and define certain terms that discuss in this guidelines
- The definitions could be derived from text books, regulation or other resources

Part 4: Basic Principles of the operational management

Part 5: Institution
- Explaining of the institution involves in the management of rental MSRB.
- The organization of the management.
- Working linkages among the institution.
- The criteria of the management.

Part 6: Scope of Management
- Describing of the scope of management, which is consist of:
o management of facilities, infrastructure and utilities;
0 management of rental, marketing;
0 management of administration and finance.

Part 7: Finance System

- Explaining aspects related to the finance:
0 source of income;
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o Kkind of expenditures;
0 Budgeting.

Part 8: Regulation of Rental

- Explaining all aspects on rental, such as:
rental regulation;
criteria of the occupants/applicants;
procedures and selection system of applicants;
determining of the occupants;
requirement and rental administration;
authentication of occupancy;
right and obligation of the occupants;
right and obligation of the management;

O O O O o o o oo

sanction on the violation of the occupants.

Part 9: Operation, Maintenance and Services
- Explanation on the operation, maintenance and services, covering kind of
maintenance, procedure of services and hand over of services (working).

Part10: Dissemination
- Explanation of the kinds of information and the methods and media to inform the
occupants regarding the all information of the rental MSRB.

Part 11: Completeness of Management
- Explanation of the administration and technical documents of the management
of rental MSRB;
- Working room and offices of the management.

References
- Laws, regulations and other resources that related with the topic
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BOOK 5
TECHNICAL GUIDELINE ON LIVING IN
MULTI STOREY RESIDENTIAL BUILDING (MSRB)

1. Purpose

This guideline is prepared for the occupant, applicant to know the all aspect on living in
MSRB (Flat Housing) and also to give the aspects which have to be managed by the
management of MSRB.

2. Expected Usage
This is an effective guideline for the occupant, applicant and the management of MSRB.

3. Summary of the Content
This guideline consists of seven parts as follows:

Part 1: Scope of Content
- Describing the whole content of this guideline

Part 2: References of Norms
- Norms, Guidelines, Standards that related with the scope of topic

Part 3: Term and Definition
- Explain and define certain terms that discuss in this guidelines
- The definitions could be derived from text books, regulation or other resources

Part 4: General Requirement
- Explaining the standard measurement of living unit of MSRB.
- The standard of population which live in the certain living unit of MSRB

Part 5: Common Facilities and Infrastructure in MSRB
- Explaining the function and make use of all common facilities and infrastructures,
such as: garden, corridor, stairs, escape ladder, elevator, common room and multi
function room, praying area, playground, sport area, parking.

Part 6: Unit House of MSRB

- Explaining the function and make use of all parts of unit house of MSRB, such as:
multi function room, kitchen, bathroom and toilet.
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Part 7: Rights and Obligations of Occupant and Management
- Explaining the right and obligation of Occupant and also for the management of
MSRB.

References
- Laws, regulations and other resources that related with the topic
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BOOK 6
EVALUATION METHOD FOR MAINTENANCE OF MSRB ARCHITECTURAL
AND STRUCTURAL COMPONENTS.

Purpose

The purpose of this guide book is for evaluation method and maintenance of MSRB (Flat)
from architectural and structural components point of view, coverage investigation
objective, investigation method, and to act of determining level of reliable (keandalan) of
functional aspect, safety, cheerfulness, and healthy

Expected usage
Guideance for Planner and Designer, Contractor or Developer and the Manager of MSRB.

Summary of the Content

Scope of description is method of evaluation and maintenance of MSRB from architectural
and structural components point of view. List of references are Indonesian National Standars
about MSRB building.

The basic evaluation for building maintenance on architectural and structural components
such as build drawing, evaluation form, and skilled evaluator.

Architectural components inspection and the percentage of function weight are :
e according to function, 10%
e wall, 8%

e floor, 8%

e roof cover, 8%

e gutter of rain water, 6%
o wall plaster, 6%

o floor plaster, 6%

e wall coating, 6%

o floor coating, 6%

e door, 8%

e window, 7%

e wind hole, 7%

o ceilling, 6%

e |ift/stairs/elevator, 8%

Function weight 100%
Reliable decision factors for architectural and structural components are:

e functional
o safety,
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e cheerfulness, and
e healthy.

The function weight of architectural component 100%
Value and grade of architectural components reliability (Nilai dan tingkat Keandalan
Arsitektur=NKA) are: Reliable, 90-100%; Less reliable, 75-90%; and not Reliable, < 75%.
Recommendation alternative after getting result of evaluation architectural components
are:

e Periodical maintenance

e Periodical repair

e Repair

e Renovation

e Rehabilitation

e Restoration

e Demolition

e To build new building

Structural aspects inspections are:
Main Structural components. Function weight 85%
¢ Foundation, 25%
e Coloumn, 20%
e Beam, 15%
e Joint, 15%
e Floor slab, 5%

e Roof trusses, 5%

Structural components. Function weight 15%
e Stair slab/beam, 6 %
e Cross beam (balok anak), 5%
e Canopy, Consol beam, etc, 4%

Function weight 100%
Value and grade of structural components realibility (Nilai dan tingkat Keandalan Struktur =
NKS) are: Reliable, 95-100%; Less reliable, 80 - < 95%; and not Reliable, < 80%.
Recommendation alternative after getting result of evaluation structural components are:
e Periodical inspection
e Periodical maintenance
e Periodical maintenance and repair
e Handling (penyetelan)
e Repair
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Renovation
Rehabilitation
Restoration
Strengthening
Retrofitting
Demolition

To build new building
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BOOK 7
TECHNICAL GUIDELINE FOR REDEMPTION OF THE MSRB’s OCCUPANT
DURING EARTHQUAKE AND FIRE

1. Purpose
This guideline is prepared for redemption of the occupant during the earthquake and fire.

2. Expected Usage
This is an effective guideline for the occupant, applicant and the management of MSRB.

3. Summary of the Content
This guideline consists of seven parts as follows:

Part 1: Scope of Content
- Describing the whole content of this guideline

Part 2: References of Norms
- Norms, Guidelines, Standards that related with the scope of topic

Part 3: Term and Definition
- Explain and define certain terms that discuss in this guidelines
- The definitions could be derived from text books, regulation or other resources

Part 4: Redemption of the occupant during earthquake
- General explanation of earthquake
- Safety action before the earthquake occurred
- Recognize of the environment and the condition of living area
- Redemption during the earthquake
- Redemption after the earthquake

Part 5: Redemption of the occupant during the fire
- General explanation of fire
- Safety action before the fire occurred
- Redemption during the fire

References
- Laws, regulations and other resources that related with the topic
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BOOK 8

TECHNICAL GUIDELINES OF CLEANLENESS AND ENVIRONMENT
OF MSRB BUILDING

1. Purpose
To make the clean MSRB
2. Expected Usage :

The end user of this technical guidance will be a designer, management and the occupants of
the MSRB.

3. Summary of the content :
1) Plumbing and sanitations operation and maintenance
2) solid waste operation and management,
3) operation and maintenance of Septic tank up flow filter and
4) Drainage system.

Plumbing and Sanitation operations and maintenance start from operating of water submersible
pump, checking of piping system, Water Reservoir system, metering system and waste water
piping system maintenance.

Operation and management of solid waste start from dweller and public facility, to store, to
move away and to transfer from temporary storage to disposal system.

There are two kinds operate of solid waste from MSRB,

1) Committed among dweller and manager of MSRB

2) Regulation and sanction of dweller and manager of MSRB

Technical operation of solid waste covers strategy of services, frequencies of services, store,
collecting of solid waste, move and transfer of solid waste from temporary storage to disposal
system.

Operation and maintenance of waste water treatment, content of regulation and starting to
operate, frequencies of maintenances and desludging of septic tank and clean of filter.

Operation and maintenance of rain water drainage cover cleaning of filter, piping and open
channel, frequencies of desludging from the channel and maintenances of the rain drainage
system.

Key word: Plumbing, sanitation, drainage and maintenance.

98



10. RIHS #A#X

ASojouyos| SIUSWII9S UBWNY JO SUONE]S [BIUSWILIadX] |euoiSay

slelis3ey 3ulp|ing
40 uonelg [eyuswLIadxg

uolje}UeS [EIUSWUOIAUT
40 uonelg [eauswriadxy

9ouslog Sulp|ing
40 uonelg [eauswiiadxy

uonoNIIsUoy Y ainjonag sulp|ing
40 uonelg [eauswriadxy

Suluue|d [eneds 1 Sup|ing
4O uoIle3S [ejusWILIRdX]

uoljeulwassI(
40 uoisinig qng

spJepuelg
40 uolsing gns

juswdojaAns(g uonjesadoon
Jo uoisinig gng

uonenjeAl g Sulluweasold juswdojana( saiy|ioe4 juawdojaAa(] [|IIMS

jo uoIsing gng jo uoIsing gng

jo uoIsing gng

9 SpJepueig Jo UoIsIAIQ

uoneulwassiq

uonjeiadoo)
R Sullweasold Jo uoisiAl(g

juswdo|ana(

sani19e 4 '3 IS 40 UOISIAIQ

sJdleyy [eJausn)
40 uolsing gns

jo uoIsinig gng

|dueul4

UOI3B.J}SIUILPY JO UOISIAI(Q

paziugooay AjeIoIlO

a3ny3sy]

SIUBWS[IOS UBWNY Joy)

yoJeasay

99



EpHERELETOER

=]
T 2=

T

11.

("CUIFEOES O\ FHOWERTHEY)

r-o.d > m ’ - Aredbps || mEOSEXS
; HSSHERE T8 — Vniger [P wu/UnwEE — >  px
I Z}/M0 v
LE—
_ EHEYEEHT
HZIY HQE
_ # Sk /oN
S sk/ON ﬁ 4 i
_ > ¢-H1d — TENH0 —— ESUHIEREIE |< Z-51d
I Z}/M0
(1-91A) LW
LEAVC] st HEWES
LML —L
_ BT EIM [
HEJ/oN #
L— |-91q
auljapIng [eo1uyde] Yeuq :H1a
—%Y%

.......................................................................................

(N2 £—OLWHFFOES T FUH)
YaOLNmEOSETWH IHEERM

.......................................................................................

100



FET U YK

12.

‘¢
22 QUL TLAHOE Y "R LANC 2 0 QAT ¢RI O
R 2 LSRR FETSFO ALIEELEY) TR WYk AW QIR OB Z LIS
CVIURTRER [ RSO S R ORI LAk 2 ) R D - )L
NEE2EEE "R T RN - D QHIERT - LU AL LA 2 ) ) "R SR
HHPE LR HEO [SHEE) "R I WO THEED HIHMEE® HML AL &@
FHEIORAY QFHOELZIFHITD "Z N2 URMAFE S HHZL O § "I IERESREEE wOIr
I URTHER ¢ LYY O
R QYR e 2T L2 P "IN R h O TURSBEH - THEREN 2
C—QHEHX OhQ TESHYANTO Y| "2 21 R WHE 24 € OFF QRO T2 7 Mk
T OFET RN CHEN ) TR OIS OB R | RIS W RIEEEE L2 o A X OB H

HOWELYS
SROIEH LA K

d AL OENEE -

WU QLSO 1L
g Lo2de o 2l

NN BRap =
2N EH O H

‘N2 UG LCFEIT RN ORE R R | GLRERFEHOANIEEIEY) "D o
"GN URMA Y G IR A 7€ DR FZHOHEGE 212 Ry 0202 9y ¥002
“r1o. (0202-700z dnols) awoou] MO 8y} J0} UOISINOI4 uoneyues pue Ajddns Jsjepn JO UORRIS8IOY Pue JUSWISAOIN
[euoieN Juswidofeaeq BuisnoH UOIIIIN - 8UQ,, Ueld U0IY) 0202-¥00C L& BT o A O B 3337 "L R
CCNLURMNER O E W - FH
CHEUMZEOXEN - £ £ ) OFEORUOEHENET) 2N 27 L4 0 LHBIZEE 22X "Ry
(3 26RO TE 7 ZLICREROGH ] LIC— O HOMNMEE 0 @2C— Ok IO
ME "R di@ [ EOMENE] Q2T BOTHENMEEO "MHMOEELHETATO © 0 >CESYZ

HEOFHE -

L5

¢

22U LNET 2N
7RI R R 10
BFEHEFLNG Q¥

AN
2N \FE 2N
ZEOE LAY
AV CRREE L EEH

T AR@ @R HEOC € 21 R B E R (dy 600C~1002) IEHESLEifh L2kl 2 ) | BT W - | ZHO hOEEHKEIER | ¢y s LY
2UNIUR 3 FE U
TR LRI AL L NEE SRR . RIS QP RIERZEH QAN RGN ¢ 2 ZHE WG YN
FH LMY C T O "GN G 9 Uy €00 ZHRIER ST FHE B HT QLI CHmy i "2 2oy —==
g2 27— QLRBIE] LA L "RIE LAk 2 "D U QFEROEHEEFY 21 7 L PO Lk 2| WRE
BEEh " E CRWUL = OREFZHOEh > YR EHk 0SNG & R I lgHE o @ | ) RS ETYTOY
RIS B — = RO H RO PP, "D QY R S SRIET oL 08y | Fy 7 R RYWR|E R —=HHO |HHY s,
0 Qe 009 SEHRANTLN N KR By ¥00C 0 Q@ AMYKOR Y ZEHRID F L2k ) EHEHOHIT FZHEH O O BE1EY)
— o H [/ B HrY Mo
e AR AL Hr S
BHEMREHSI % N TA0LLAL—DOFCHEBUHTREEHSEL AL TS AN LHEE T EED)

101



"CYE YR (AR
DT RWGCD FOZHEHNLSGLDYE DT LU DURYOHRFWE £17 DURDWT DT
(D) E BTN - T IR & — L O B RS AR B G ¢ Rt
B HEHOGE FRWLZAL ST (RN Wt (00) LZE— (UBld) e D7 2Qf 4 Ay
o — ¥ £ O @Y OAEUIE DN TS LR 44 (4 =3 2 WA TGE 2L
RN 4FADLYEMEERLGE Y URTTY D
N2 £ TR0 LLHNERIE R TZE D (¢ 2=y 866T Uiy €66T "Rl 4 TR O LLA L—OK LY

HEOZFHE -

Nrasiges
R2(GEN "D X C G R
W EHN sFcn Ll R£
—OL L gFLOLO
D WRLC@aEHWR 2
TR R WL L E LT
HP2IGEH "2 QBRI
AN T ANEMOER
R CQUQ 2@
FHOEILUIED
UFEHYEEQ (ERL 0
50X AT R Al
— ey R GELHEED
RIEEO £ FEn LY

WA C@D (AR
UG£ —0 L
LN 4FLnL

102



°R DU LEAYO R YUY I D R W DB D H .
‘R D UCRWEFE I NENG

QPRGUEL 7 (=% SV 2N IR T O F TGS 3T 2R U T L E R MK R 3 . HMEQEHE - WG RRNMFTB YN REWRRERH s TR L
°22 YEOEHE -
YUNVEBZREO > RLYUGLILL 4 (6 =FOB Y BTG A D GEROTTGE 0 B
(1 R Oy —=EF RS T O - WHOFMBHAY 7 0 EHORLOZDEY o | v Ao TeE - WO QRIE YN WEHI N 4= 4oL
B OYCE O RO Lk < ) ENYRIL AL ~re
Y ME D AE—L s Al BHRLY
WD Rl =2 OE AmRh— (& e )
W 2 — RN DR DR R Y B
SRR RN D B O GE BV EDRE S QLY
Sl A4 L ORI | RN R EQ
TIUGEN BB D BRI A | MO UEME - | ¢ EYUE) BB | otk
YT, YT RN D)
WO [COOUR
FHRWHEHY s TR0 L2 ¢
URTHEDI LU AL | SN2 WEDTY
HL] YCRWHeRIL | FHomH 48
CONLNWEDIHINE ORI HY £ TR0l “RIHEOY £ L 4L oW TN HREE SN RAYUGLWBERFHEH | LRI €LY 4
2L OITERUF O @O FHY 4 =R 0L YU 20X N 0SEX N RHECRRI A LN L LY 2R HMEOEHE . | 4R 0L BN AL 4L | LOY o0 L
(QU R
CYE R YURWE LEIEN = AL oW EUHFWE >
"CURIIKT ST KR0S LT HOMOH, - S THIBHIRE “LE QUSRI T 0 DY FNT PR <
HCONH RO B QU D YUWDERCIHEN T © POUTEHIRE 0 @3RG0 H25eD ATR A fiy )
BB CBID— I A YR YU EIGSEEROMS WS IEEY— L Y AORY LW (a R B T
B 4FEDLY DAENLAE XL WHZDHOE~HEZHS 42002 G SET LSLDREMEE | S 7 QEMIE) - (GSF7QFME) | MEY s=coL | el
AP LT Sl s S

T

103



' Gl % I0JRUIIO0D) <y JoBRUBIN 108101 “E1 | —s— 4 % o (LU R EI  DIBILL & LK £ Ol ¢

MRYKEIDH SdfO -

‘L AT g QEIE Y 0 SdID

SELFE T
LB C T QAR BAULT=2QI3 °C RO GAFTZPFEMD2 2 ¢l o H2UAE RIS %D ¢
Z N FLAELLIEQ D BFIOBE & NI UEWNF) Y —se— & AL L 2L @RYLQO AT UG LU
N LT =203 "D LA T NDDULFED Y H CHIME NG 0 X " RI21h QB LU R -l kS
CGADINBEQ R LT ORERC B R HE R
S 2] VOIU 0 USRIV O [ 26 2 1Yk Y 02 RGO Y W OREIEIC QDI 4 =&
QLY 2L T ARG REHEE AT [0 SR IR S U R S R DI FRE T30 [0 RS ">
AERMBZUR L4 L £ (0 "RBUNVHRIU £ TR L2 "R "GN BE Rl c
T — LTRSS A N Do Iy 7 MR S B I ORI A MBS AN Y FRALLTO o WOIr e 2)
N Q¥ 2 2 YN #(EV002-9 €002y T LY 2IFHREEOF MO WA " HRUIEBRLIEE L2 ch O-BWE
NIy
DN RN a2 I QIEE > S RI0 G QNN WEDIEROY £ TR0 L SR AC2AFH O
NEBEFwY LAk AV QU Y UCEN DL CH R ORGSO WO EX SO S
)2 MLk 2P 2AGRERE © 05217 2 L mE R R RISE R QIR ICHRE R TR0
TUCAYILN DI C TP D NC DV EF A BYE £ T A a L RISV oYy,
‘@ (I 000'G62'Y L HIEGMEH]) LA LEETBB'EEEE "ML v OB YU
T (R ARG SE O M R NG BRI A (& = Fe YR

MHEOEHE -
MEAKEH N
A -

A
et " RO

NN R EEREIOQUT "2 7 T ORI IEE 7 d/0 2 A BERAY

— PR CER IR, QU@ USRS BB 2 B 2 22 @S H S RLEEIN KRG

RGN Y Y BRI RO E W BBy "R L UQH SN T 3 RO E L fa

B R RO —s— £ 0 00) THUSBIERYER 2 O @URH L ¢y ROITINZ Mo @=L OEEN

4 FEOLYMN —se— £ 24 1L QUL GTUR BAFL ORI 2 NC2NFRIERIROE R "1 2L

°C @ ( BEHERNRE R O BEE U3 C RWE I OGE D 7 2

(R RIS 2B RR 7 RN "2 QOG0 § AT - Yl CHRERE iy - B T
D CE RN R E0ME Y URTINYY @ T TRRER GRS RIRIOE Rl 2T

HHEOEHE -
e RRIL -

NAEESS]
HUlff - £ 13 g BRI “r3d
- T Y QERIE L

NS N
AR R ONE:
DAY <~ L
A G LN R YU

(0 Sk 7 OEFEE)

(a
SF R OFWE) -

(O = OEHEE)

LN LU A
FLIN AL p L

AR

e

G LT

HEn[/

HErY

U A2

104



O (B 5L AHRL A RE T Y ALY TONE 2 LAe -0 SR 3 E I BB Q<G £ T o n L

B -

2Ol H

HxN r=cnl

N
B2 D QL UL B AR AT WS MRS B I00R Y R E D0 IR MG O
PRI GG QLT >N > EI EUL LB ONHLUS EWLN 4 TR OLLA L—n ¥ LY

sk
KB IR A -

W
LU R B2 B R A )

NASS NP4
SN RIN

("I 2 IAMH(Y 2 2 YN TR EED SO M ENE R O H "2 2 REZES0L
WONCWHEOY 428 L2 WEFEY) " 222D WL @o 3 2 L UE R TEE Ol
LAk A2V 0 TBHYBEOFKFNH 06 LI OFRILAGHRIEEDNS L2 4 TR O LLA L
—a¥2L GBI s L0 LYY UCRIFYNEHL L ROUURYEIE £ TLa LY ¢

UCRI VG LR CTNWERHE £ TR0 LOMR Cq TN 2CLIEI 4 TLAOLLE L
O¥ L “RERRL AU RIMEERUOUFOE Y ONEFOETEE | F 278 - Al—fye " 2ek2)
| =20 L0 NER kLD (¢ 2y 866T Q<idy €66T I 4 TR oL MMQUE Q=EEEEE)
QIR YA R RE WS BIHOEEN s TR oL
COOQRAUNVUIN MU R ELEIF L00C 900C "L EN DU UHERITIEE | £ TR 0L BT
OV gty Lk 2V @RS EN DUELIEIBI O £ T o0 L2 "op Sy
UNHMMETN £ T AR LY DN HWERELOY, SR C-2)Hy 9002
G0T'Sve'T2 000'0£0'269'T £
- - =y 9002
¥6€'822'0T 000'59€'56. = 5002
199'250'6 000'076'€0L = 7002
v70'v96'T 000'G2.'2ST =y €002
() Hheg LA ETE
TUNHZE D L2y G002~y €002 " HERHE L LR £ FAn LY Rl Lk S

HHEHOEHE -
FREE
B ¥ =i LRy -

WA IS )=
V4T LOM Lk, AV

‘G RO 96 2 2T 0T "R
HEH C 2T L - AU~y OBENERL A (£ =F 2N9R UURNFhCIBH - EWOEEERR "@®
LOYEERS HOT QIR % FHEE - W 0@ el RIS OEGE QI EhdE Y ¥ H

BOgHH -
WMok -

N4
(GECECENY I OREE

C(YY G SN RS SN £ T an L TREEMHAL)
AT WG I L £ T &0 LKA QMR T RELO 2 MLV PN E — X 2
QL B G =y 2002 "UE 2NN Q< CRL IR URTIEE O "RIDC2IERERSH "2 CQUAR R
UCQAMGEEIL AT V4 2 BOHEGIME R YEE Tl " 3 LMk D eRE QO Q< —y— g LA KL

HHEOEHE -

WAL L AT Vg R BO%
FILG WEEOM Lk )

"L R BRI —s— g 0 K
GO B TUE UCQIMEONGNBIOFE WY O HEMO —s— g ALK "GRILY T2

M EOFHE -

Ayt

105



°F DU UDENCEE T A Qe IHA BT O ORI G QI
QOEW HE Y L POLFYE DN BEIMEDN LA (4 =X S OSNTPEED] C2T R« A—fiye o
CROUCTHNEGHUR 2
CHUTYPWILHLORE "L QO hHING « thF U —se— £ 2L 0L “QUYNWR USRS o
CROURDLQPRMELD
CUNU—T ALY DY D@EREMEED—( X AW D — LI AW U QWBERET
SO () JEEHIFOM 8 @O MR E O (| 2Ty S002) S Eu T Y Q¢ s =Rl e

a4

M FE e | HMEOEHE - | B (FH - WE) MEOHO> ¢ QLAY
CUEHE CRFEDON ——g QL | RO W7 B H ¢ @rivE
‘NG T UL CHBHIIOMOEHERY MO YUSEHWY —— £ AL KO F TR | PO RO SO - @R RIS SO | N S HI RS
UUGYLEEOR Y RQLFALERO 2NN I "BREL
BEMO— g — T "BHNNROEYOFHEEC QM OD T2 —s— £ 240 0 "ERUR
MENRY A RWLEZLBYURTALHI | 4T oLl BN g TRl ic L—n¥E oy N335 SESL YT RN SRS GR

o 2k HEOEFHE - | AN BLAOTEZET | 2100FT2 <L
N2 HoEHE - SYLAGGLNEE ) | N L LG
TLCRMEFD R YU AT BB A D5 —F LA I 0 - £ L LY CQEUYRFERIHK) DIGIH T
2NEIMEGTEE B —— 8 L L LU RS G o 2 [ TR Lk S HEORHE - | MY OB L2k )

2L QUEBEDO R U YT NI UR BAR RS A RN LA
2O PRNEMMEIE 23 UL EATHE 0 TN L (1 £ (— X2 BIOBHE] - Ehlfs T/
S L B OEL TR OTOE T 2l £ TR0l TNEREER TSHB L0k )

N7l
= AT N[

106



UCRWEEC T TN
SEEAIN R WO EEL 2N (N YA RALLBTHG) ANEATL S (OB 0T 7
KAULXR) FRREAQ A - AUA G ALYV RIFEFDIMRIEIRIR) “RIZHEE] C 258 Al—fy
2N A YEORHNMG—£ 2 Abld "T 2L QORI QAR IR 2 QUK
¢ (Lbas)) sERbEN NS USTESHIH SRR 2GREN CEHEEO] C 2T L Ay

H
Sl g<tEHE -

EY ol
—) LY R OTLEE

i

EANRHAZTH

jp/ies
U 45V O~ ==K QLMY T QYUNES EH Y —— 4 AL L TREROFRY 0
HUNEILNCAYE O CEIENENEY) BEMOM®EZ > VEhdaYYd o

SR T UL 0 XD IGHEEY G DG DIERE T O DU RL e e Ao
AUCQYBEIO 2NN DL YT QYN —se— 4 2 LT LRI | JlOCEHE - | BE WEYT aEO~ET Ao~ dfd
jizs NAGE e A S

oL I D RREERRA 2N DM

SOERE S 1

faO~ A HL HY

o~ Buequreg ‘sHIY

CQUR BRI ORAYLOERFHOHLNT "L LU "D AR UL

TEPAY 000T ZETLHO LT 07 "R L2k A ) 2GR U "R "R IFH T L IERIN ¢

M7 LY "RDNC2AHL € " C A9 "GN URPAELRIDNCBHE S LIBF A 9 ZEHL MO URBYED LTI C s

HELBEET 210 By 6002 “tdDX "L URSAUIEHES (8RS J§ RET L HRTAL AL TE i TOa “CQURBH N | ofEEisow

O HHERTHI BTGNS 21 Edy 0202 Q<=y Y002 "L 0202-700C I HET L L O BZENYT, | BlO U EHE - | 0OQAOEBZHIHUT | L OWEF H )T
UG QLN

YIY QU YE "
Bk 7 LML
FH ¢ LEFD
SR 2 B3
B - TE© ¢

URBHNEYHE
CRMY | GlECTRNENET) | 2OcTME | N4
GG VURFMHTT W ¢7Ang) ¥ eTans) | T FWEN 4=4ns) | BWHO) MHTT [y 2 b
H [ HErY
A LT Hi S

U A2

107



BT R EE Y.

QN AL EEERH B TIEOC T 0T “CRY TLY 4 VHSIY & 12 SNId-0 ¢ T 217 £

LA — (4 ACHE L &L CHE PS¢ LR BN O G > RUEIH R Y
DNHEZHAN NI 4 TR LLA L= ¥ LQEGRNG R =20 LolEE

Bl (€

CGNL RIWMEDIZH L2k <

PO BIQOMEFAANETZ 0T "RUEIAH B D APZE R C TOD UCHACTERIWI 2T L
GERTEE QR MRV — (425 ¥ X2 LY A EETERNT G
LHAXRIERRERAA R Y 2N 2 A AR LW R TR D (¢ 20y 866T~y £66T

MO T LY A — (4 s ¥d1l (@

*TNL N C T QTG LA R 3B HTd= S00C "2 F6BA2 1= ¥00T Z A

U RS RYLFRED ME L2k AV T BZER LI O 2 HTEE RUERLINTEEY "HoO2
LN IR SR ETER 12

TEORAE AN ORMET EEOREN TN TEI2lh@ > °(H000) T @¢ THEREE M)

2N RS e 2 AL QE Lk AL T GEHO NI R BERE D (<20 866T~y £66T i3 ERZ2 3
AN 2 HFOEE C LRIDIEM (T | o ¢ BHE - | 43002 | yOBTOHO X
U ZWARNT DN POVEETINERU LV R RVO R G— £ 3 A G — 4
L CANC YL XUV DL c =3 2 O@A&WSK@ %G 9 (ST CRINALIY - S5 ChK
W CERTED CEERE) BB R 302 UL O 2 NC 2ROl 8 Hao

URBEC—£ T A0RZL \x@%ﬁ/ﬁw,&mm\wwhwﬁ@/_ 4TROLYHH COH 0e~H 62 H Sy L00C

B Z—L32 -

W) LECHEY-— O TN

‘A
CH)E (TLLA] =1 4B w214 P SNA-D) T 2N FBEREHY " RIDITRaHOZEHEH
@uv$,&;ﬁp%ﬁe;aHth%,£#Dm@PWEMwHQWﬁﬁ%;avﬂx.ﬁl$K,ﬂ
UD N 0RYMTZ WO 02/ R T "R (EFy 9002) FEHLHLN EFE D) A 2Lyl 3ot w Y

fiz2

S o <CEHE -

U @ U R BEL
(@ SRS 6] W
O sranoy FHE
HOXLEFLING RED
SYYURWEHILEUD

108



"GN MR RIS LRI H S HRUEITN Y T2 o
QRGN QI L C 4L QML E 0D QPO L HdM L2k ) “RIgEEOD
(2 2>V N ERNBEE DR DB (FHY

W) ZD CHRMT QEH 2 Y IHAT L) “TALXGEINYN N A S Lo S LEDI N2 Y i LQUR ML S FETE
MK ZHEOEWT £ "RLEPUHTKO T (KO LD R Hy 8000) T RO MBI ¢ RO FTH
S LRNBIEH N G FHLUT “TN2N T T QB ERE TSRO T £ v LR GLYRERTARUDOLO «
RIBOBE— 0 2 Y ORT £ (2 H00E5) VEFRBDLH MW A 2-LLHYT "2 Gz WORNC | g2 e
HOUTCQR0R2CH RUCHIRPELO - AHROXHT L "9 G2 VAFN 1O # | @A EUER QAL CHO | WY
W7 £ 2212 % NV EHREHOW W Y BN HEEE Qe 000 BN | M ORI L - NECAUY | LIE 74T
TRYENBEY @ VY | 2 CHBITL O LM | L > VDR
DR CHFROFRDLIGL 0 2 HHABAACHE O R D COBIFHLHNHWT | B LA £ - | W LRIDIZHSH LU | 3 - BTN
L N VDN T D YLRPLL € WEWT £ FLIERPEHLHOLL 6 g | HEOBWE - | BEMY B sTEaL [ TRnLY
QD R - BE G LHENIC T O
"GN RIS BT EIOH N9 EIBBA O SLD CRATIGT A D UN Y S R RPLRREUWH QDALY HGHAEIRTEN
DAL T BT 0% L UR VAN TSR E BT WY UE "D 4z S RUNEATIZY UG AL USPHI ¢ T OF
BP0 LYBED b7 CRENG QapTem 3 Uy BARLELH CPUOTRWY | MEORWE - | W £TARLY ED BAHEIETELL k] A )
RIS L, - WA LT =2 N W AR S LR LR
TR DY LMPIFHOY WEHEOEN DT QBB 2L
TN GBI T N A Gk 4 s O
FENTTICEALTH D CUDNBADT £ 4 0L SSEHOERE D “FI2 DL MV OVHEL T | Hoawp Wil | oW EOQUOBANHE PO LB
"G LS ORREH S B LT 2 N
N LRI (¥
R (B TD BB RY M 000'T LG H O 02 210y 6002 R 2L 2 UE YOH)
LU T LORAYDY LRI | METEMOY UCRELNET O | W
COBE OB THLHOALBEIITIOL L 9 "D [y § 0 F:ly 6002 A<¢aly 002 EISAHHEIT | NOEIMBIER - | UL W OF2VOATEIH 0 2 2R | 3% 75 H
W LT Sl | o s

U A2

109



CRUFBBACLIEZ 2 CEN LY,
2FFN D ANEHUA S LN L N UFE2NORLHUSRCERSE 2N AHETEHEALALD g5 o
vavca=s e |
‘R2CQUDRE 4 Cred =4 £ YT 2R 2 LHRIDIGHSY 2 Ul S CHE R e
‘R TQURGA R COHIHE EEEROTHEFH G AYAE Lk ) e

PULHOTHOHHZ NI o«
B LB OH T WROELTMEE "2

[ E HEOPHE - | R - WH @ Y G 2R T
¢ C ¢ GRFUNI LI SO
CQUREE R O QURTEHTNGE "R U NEMOIMES 7 2 QI Y0l WS N2LURTEE, 0 MG LAHO
U T4 0 LY DN 2 N3 2 QLU R T EHI T SR B LU R 2 U HEQEHE - QG R EYE QUL BB ST 3
"GN BN ROEE SN SRR W RS HE G L ROUEWEFRZ S 0@
SR D C LB Y QBRI CUE TGN SRR - (S0 e
Y0 @OFEE G N D C L ACCIHICGERE Y R OEETNT " DU 0 X sERidIZE T RUA AN DR AT
NS ANHBIEHOXEMT £ LU "GN EECC HERFESL R DN HBU £ € £ L OMEIEIHTE CFg > D el W)
EY “RDVSIRERZEHYA£02 S¥Y CGRIEEC L QFLNHEET 2232 MNP HEH OFEETHIT O LYEQ)
Uy NERIZERFTUIHOWEIIWT LY POy "RRUHIFTHLE A > L2002 2N E
HOAWHREHLOIMT £ 20} "NFHLH AL QUMK C LB 2G2S LI (Y R3S IO [/ SEBALY <
DU LEHNFHEE LA £ OEEIAEEEY 2N MR D¢ 2 2 DA QP B L2k FOLEFEDEH B JdOD | >V EIR
A AV ZERHMOEHLH AL NIRRT DARRMWEZEETHUIID N2 s TR0 LY HEQEHE - Al NGO dID | WU R T
CQUR 7 SN (GE T S ORI S A &
TEINNG @ ()36 WRS P21 Y-A0 “C QUBEED 7 @ @G ( UsSS U 2 D S L,
DIGHIS B BT - BREO—y—f AN OQRUOL)FHE] i B L O R OUY T ks
‘CEL I NYTDLRIWNE R D CE R GO UKL TRAGRITEY - (Y02 R U R IERZ YUY G LA
T "URLWHEGMHUSR Ny B EEFHUT USRS | £ T7anoy "D oWz <
RO WG (IR TEERNE] 2SN 9 Rl 0 L2 URMHEIEEDT £ 4 0L CROEME £ K 4 YF A2
F2D b CNGEER GRS (R YL — L QW > T ZHH QAR TR T2 @R2UOY TLUELEHHEEY @
L) AL UR R TN Ry VAN BRI | WD QR[S LHEZE WS
I E R HOMET) CRINOELRE QR RT TR R DHEL RN L QI CRIEET R S e 2l A % | N2 CFUEH LA THO
0L QRR/VE I EELNG QEE DY CUNWORE L1k AL “RUEIL PR | VHOMBIEL - (DN
GO B YEWROW AT LE CCHBMEY S otka HF Y'Y | R CHE R LR
R LAY A CTER - B CEREZO WA DN 2 EOKBRA " D R EMOEY | B LA g | SRR W B EEET "2
YEE 2N "N CHRYEE S QIR AR 7 KB ONIH MO ET TR Y HEQEHE - | \CHIFEHYTF QR LAEL

110



*CENT QD URKE BLLA A — (B =
FOQ LAk A QSN D R L2126 D (23 S002 Q3 €002 “RAf.L A < ) | BV ZH LAk o o
SPDVMCNREY L YO @O AEEEINHMOY —— 4 AL L DT USTDLG T RO | o < S ORI STFOHWAD T | —L—FK @R
YL @O AR R
S S O3 FUHHFHEE < 2 N
BIORE VI 4T A DL LA LK O RS TS (O BTN QD TGE U E TR A—fx 0 Aouiny | @9 @ % IR )
QYL Q< SYNINNYT 2 NEFIRZEQERLS 2 (1 4 =2 DL EHWEE | £ 2T Lo Al—fry e I s — g AL | uNoId eLBer 'SYNINNGT | 5HEE @ 7 B3 %)

HUNRRIE— 0T 2 QLI QLT LA L "G AAL AR EARULE G
2NEEHN R LA 2 AFHCH NG GO VR C T AN T R P ONEEL Y
W QN L L ORF - FlEo (KM EhdioM o4 c@ EEREVEG) FHEmMEO (&
TS IO IR R Y R G R ) S TR T EERUY "0 T

LU C T

ORI E G 2 WL CHRIE "RIDN 2 WA LW 3 @2 0 =L A2k o B El@ | O YL QUBREIDITY
WEITE, - R "RoLOYr RO QSRR R 0 TREICHEE Cq S o L £ I | WEMHZC T O QY
AKX CRBOBYTH “TEHNET R > ZOREIRYUSME £ 2 (=% "HUWT2EMEIE | v —2 20 KD | MEL0x LGS @Rk
URFPEFEHCCYERY DN HREE
B QA — AW LAk AV Y HGRINCDIUD WANBRERERLL 2 (4 =202 FH 4
J AT e AU—fes QY —se— & 20 8 21 REMRELI S O HIE T 8§ “SF Sy U@ 217 FTre L
2 AP GGG LIRS 2 2 LA 2T QMO T HEDIN —— £ R4 2] SEDIGHAM T 0¥ O E Rt
PO T M@ T BRI BRAE QA T R DO NI QR DFIHIY B EL Rk S Dy Ehdfr | E) LT METGNTE
URDIXLEREMHFMA N —s— & L L TR T SO PR
CU RO R QY FHE W R D CRRWEDREFZTYTT WL (4= T LA TERE FE S BL OTFWRE | 2V TG E
Y YIS RIBE T O
YIS B FZOEHEG R OO D G QLA T UE H— W QI BB RO °2L YA Z)
RIUGQFUYELD YN —F R4 v 0 "@QEZ (CLLRFEHOEZZHWIF YRR — LT A3Y <2/ B - B3O mY
MOH Gy 200" 0 QAN EORLETHIFE " POr N EXRZHIOE L L < (1 £ =2 BEED) EhdEOW ] | URWH D C T O RIEGHE | 26 - WS C TOs
QENENOY BB Z—L T AMWMAER b2 H 84y 9000 "G kILL) U—T LR L L OFNY MO WY | == 4 QU@ | O “LBRIERAESLOIUR | NRAUZLAEZR | w0
SUCROITOFH G (HTH L=25000) FEO £ TRy LU OEOERIH T FREELEO | BMAGIE] sl ol | KA WG R | LB
g ) Hiny HEeY

R A2

TESOY 3 0L B3

111



UCQIMBIOI T NN DU LRI G

VLT CHGNIE, ¢ AV O —se—g A QL "UREING QG L — 4 3 QIR @ (K] %
TGN AN A © R LECRIRI "R EA—4=F e O P AN QOIEEF 20

‘CRUYL—LUUQRYA EA—L =T T o+ % 2 @O [HERE

ORIIEFE "R CEEILVDUQHUAEA—L =TI OO "2 3 ZYH I | —yo—
AL AN DO NI H (LR EIE > D N2 ch ERIREREIRE 0 ok 7 O3

Ehdls VY HO
J
—s— &2 D

W
LU TR EA
—4 =TI d/)

NG NDNL, TR & B DR MR O £ T & 0 L0 [ S

2hdf Y H@
J
=K LD

NI ¥4
RL4AME=XNCTOR
MHEF Ol s TR0l

g
VAR YNGR TR R OFHBEATTING QELEHE FIDIQUOWEN ¢ =L Ly T
SEG USRI T 0 T2 7 D YRR T A0 XA B — L LR O Y
TUNGRIDF AP R £ € 2 Y XA kO 4 TERLENGR U ACETTRICT
O ZHHE 000 "L T 2L UR I CBIROERIEIHE 2 ¢ TON £ TR DLY "QUAR ¢ 2R
2L QO FPNT HEAETITE 000 2. 0=, & RO BB TR ORI & A "o *(Z DU Y
TOCLHBBH % 9IS Q) NI IURHMIRI -V LA R4 AL LY "IN L Z 42
VLSO CDMBNRELEIE @RS C QIR OEL ST > I CENROEL T

EllEY Y H@
J
—— 2L LD

A lE)
R ST 2N RUOHPY,
HEHOBEN s Tc 0L "¢
LAV L— T TR O B
Lt —ye—g 4K

VTN Ve g =2 ]
QYA 2K Lk
r~0 4FROL

112



0202-00Z dnoJS) 8LLCIU| MO 2U} o} UDISIAOIG LUoneNues pue Ajddns Jayen JO UOITeIa[sa9y pUe JUBWSAOI [eUONeN ,Juswidojansq BUISNOH U 8UQ,, Ueld UONIY

N CHEIEHE S IR RGN S B R W e
LR " RUEICH B CdperYy QU BRI RO
b RIS O R ER 2N Y ORI T QUR B KEEC Il Ehdts
A RIS O 7 (B8) WO S CGHDNI T OVILUR | —— £ AL EH
W) L L ERING @ L EH ONY LERTEIN G QU 21— BT *T D | B3 Y ©
N2 22 2ALA0 L)@ FHOIN R SERNG Qe "t "vans R O g FEHOH A USRI
QAT "2 XNIYFEI O L2k A ) “RIBEEY, HYELOREETINR | WY 2 BEEW YO | o TEL T BRI T
‘G¥%I2
CQURIEBWEHGH YN S R R AT R Qo Y | —s— KL K® (Z MBS LB DIE I
WO LIBBARMT £ BIDACALL € "G COLL 9 T AL UR AL E) B HAL 7 SacuaE - S 2
DNCDEHE G EXER A 9 ZEHEH OLIEEIAT 210 Ry 600C MO T | EEERC TR Y @ SURFEFUFHE
Pi R CEE S pIER (o A /€ ZEHL AL AL 28 QLR T UL HHS B WOEHEHIUUR | 3 DNCHELTUR T)
202 £ 0202 U=y ¥00C “R1D0202-V00C IMHE LR el o I QBB | BETIH0A SEREHEY O | ERIVNCH RS T YHRE OB | FHALE
— y EED) Hmcé | Huck
R MR ke BT Hir

(EHEOS LN GL "EHEN 4Tcos "HETT)  ERES LTCOL

113




QUAE R NN B E
[ ROV L RATENI C TOX “RUERCHEE Y AU Q¢
FFEACETZ DAV EHOFHE RS A0 LOUEEY "X E T\
DNEEDEUAED. QD) (L BgaiiEl) NEdy RHE 2 Mo
‘CROMLG L
TR R H 9y L002 KO OO G QNI RHH—UETNEYE O XH 2
LT 2R O R O 78 VDR O E B I G 1 b £ ) ek
QURMIEE T SN2 HMRENT 222 HEaS @ T "2 Mk ¢
FN — 4L ORI GZ— L T AN IEWME D H G T2 —— £ 4 K
CQURRH R O % G T AW FEO
1FEHIEE “RI2 DL CRWRIIZ O > Z QUERHEY N > "R IHINY R 23,
LFEZWAENE QLB G— T A EFTNE D QG EHOIUT "G dN
TRYZEIFHENDR "0 @2 Bb (SR EE) i oaETz=LE
N CRUMBIY 2 © 2 NFHKBFHOH RSN RIEREN —4 L0
A REL UMD P XU O LA =T B ORI —4 A L2 S LRGN EAZ
—{ 32 UCRWNZD Y TG I CHIIEF A CEEIRARGY - Y TR
 [ER7 EHEED OB - LB O CREIDRERETEE R —L T A
EEHUEL O EN N (A BE®
BEFI AR 30 - EWMO
FEHH AR
1BEHEE B ©
B AAHHD
(T ZOFAFEOHH) FEFR S 1
Z Bl e
Z B XEE @)
e 2B R (D
(V) BEHERE I
TUUR EITEINIFOM 8 0 YT URBEEY—L I A0RUG LR
RBHWON 4 =L20LY DN LA A2 BIH Z2OH 0e~H 62 H G 2002

BORU(G—¥ 2O
| —s— 42 L U@
— LI AOAAY

]

{EEHAEE L OMIEND 2 (4 (8)
{EERT I 335 - (L)
SRR el ()
1EE B Y (9)
TEFH AT ()
1E e 23R E(E)
1E e 2 2rERE(Z)
a2 (T)
WAL HE (¢
NI UR — Lo HETER )
SO OEEB YT
(W=t
B EAEH - Y ekl - B
B OERE - mE C HOL)

(us
WL AT > )
AP £ 24 At )

COURMIRT R8N T RO “RIFREOREHY s TR0 L LR ZEETURO XS (125G FEOHE] v TR0l
() Hc6 | HEct
W R L £ —
v ) g —cl » WESTET Hr

114



(- OETEHEORLOELIET))  ysekeqoy HnAapiH Ag ‘9wodul MO 1o} Sesnoy [eluail [euswiuianoh asaueder Jo aoueusiurew pue uonessdo :2-G
uesiueH ‘elpreyeAwres inying ipelied ‘erelqns sS4 Auyor Aq ‘eoueusiurew uonesadQ uo uonenens Buuocluoy T-G
aoueUSIUrewW pue uonesado TS (G)
Ipayns uala4 ‘elpreyey Ipng eyelbnN Ag ‘(uonoajoid aly) aoualds Buipjing uo uonenpeA BULICNUO T-
2ouss buiping  ZiaER (V)
(AT, PO CAT R - Al—fy0)  Bleyly oyiynzey Ag gYSIN [eluswiuadx3 fe,wing Jesed ul juswdinba uoieyues Jo sisoubelp jo uoday :z-€
nemueq US ‘luigres Buely ‘sg yeueseyinN Aq ‘uonelues % Buiguinid uo uonenfeA BUuLIoHUO (T-€
uonenues i (€)
OUOPNA LI ‘OIMINg ‘HIPSEMNA 1feINS ‘BullaH H BAIS ‘Uemply pewiwreyniy
‘uapieg dsda) ‘nuelinpy nAeypn ‘0109 oinsial ‘IpeH oxoArely Ag ‘Bulpling renuapisay A810iS-NNIA J0} [elsYel\ Buipjing pue uononisuo) ‘WalSAS a1ndnas (T-g2
[eustel\ Buipjing pue uoRoNASUOD ‘ININiS {iy “xiFR ‘I (2)
110QOXMOA awilfeH "Joid Aq ‘ueder ui Aaljod BuisnoH || Jaydeyd :e-T
T(WHET) SZOETET S OS2 L) 110GOXOA awifeH joid Aq ‘esed assueder ul BuiSnoH [elusy :g2-T
erelgns sS4 Auyor ‘1pany yepregnz IS ‘niepuns ouoipng ‘lemuelAl Iypuns ‘olojueABly IAy AQ ‘a1nosydly % Buiuue|d uo uonenieAs Buuoyuon (I-T
(Buluued) m4(T)
1PNy yepreqnz ms Aq (guSIN) Buiping fenuapisay A8101S-HNA U0 YyoJeasay au Jo Aoy [ealbojouoiyd 8yl :T1-0

BT O
AL VIR D EEH TAFT Y UR B T 0ERIHH ¢ “H S8
FUSOHIE SURTHPHHATE GIRHOIELS < (=% 1eE2HE
URBEEY— 3 [l 2] A 2UHE T OH 8~H L H 8479002 “HwX
UXEREWHED 0 RWZ BRI LNCMERL A F=F "2
AMRG LN LAl < SN2 MR ORI T 05 908
R EICOMBTRTTIIE 21 BT 1— 3 “EEhlfliEy (1@
LMY =057 BREEEL < ( £ =302 7 I 20T
WABOETEEDI N X "BH—=a 42 VO~ YT OEHEE "B —4 7 L fok
PO HOZHEE PN AGEEL A (4 =F UNMUERGEE LA 5=F | BEKR—L 3T AMHO U LLE NN
QEPYEE A 2T 3 - Al—feye "RUEBLITREBY T Qe Liiffi 1Er Ok F= 5002 FEEELHO e £=3x0 | XHHQ
YCEIA £EAOLY ARDMERTMOBY UL LON LRGN | HHHOE 5 | 2 <o | TR
IR AHCORAREA 2= - A for “$iTTcH 6661 TR | BV TR0 | B (4= LOFURG S | =4 A—hirs T | AL G
o , (1) Hi B
R . ke - WU i

115



CQEUERYUNMWERIE f L L "D
TR WD S B U DM 008 21— T AU T

321H 0E~H 62 | S =7 L002 "X 22U IMHEINE 0 F 21 REFOMLS & I Uil TR EEREQ UL H
LOUX U R E DMLY 8 2 12 & p R "L —=0—f—T “§ RS Hrda{o o
D (3) BB CHSEY TSURWEED T —-LOL S UEER L (4= T OUEIHEEY O FEEHC QMR § | ETFWSE €
CQPNFEIND RS WY s TR0 L CHTY C L] LGL e
CRO ML G p I DL
DN RS W £ TR0y QNI WEE RIS 4 — LOWHURETR kI
U R TN R Z QLR QG R 2 SFEYPS LB TN 4=
—HH RO EEmE UL BN ONAG e T O HEREENC TR 4h
LFA TEE C N USWE DU — = A "R QIR om0 o
LU CIYLE 0 2 T FN - FHENC "RG0 | BEX—L I 28O SUR L
LU LY O 4 — L YT LY CEZENE CO T LN & £ Ao« R EHHEMEQ WE—LORZD
ORI EON O UUR WL R OB RS Y S 0T LRy A £ L Ot
W LR USRS HEWHNCGEREEN — 4 A LAWY O HEE | Y BEEarT O Uy LLWhy—LWLG | EFFWRE T
S Y (E45D s e

& —L « Wb

S~

HEr

116



13.

Ty (/W

MINUTES OF MEETING
BETWEEN
THE JAPANESE TERMINAL EVALUATION TEAM
AND
THE AUTHORITIES CONCERNED OF THE REPUBLIC OF INDONESIA
ON
JAPANESE TECHNICAL COOPERATION
FOR
THE PROJECT ON THE DEVELOPMENT OF APPROPRIATE TECHNOLOGY FOR
MULTI-STOREY RESIDENTIAL BUILDING AND ITS ENVIRONMENTAL ENFRASTRUCTURES
FOR LOW INCOME PEOPLE I

The Japanese Terminal Evaluation Team (hereinafter referred to as “the Japanese Team”),
organized by Japan International Cooperation Agency (hereinafter referred to as “JICA™), headed by Mr.
Takeo Ochi, visited the Republic of Indonesia with the schedule to stay from 23™ May to 4" June, 2007 for
the purpose of conducting evaluation concerning the Japanese Technical Cooperation for the Project on the
Development of Appropriate Technology for Multi-storey Residential Building and Its Environmental
Infrastructures for Low Income People 11 (hereinafter referred to as “the Project™)

During its stay in the Republic of Indonesia, the Japanese Team had a series of discussions with
the Indonesian authorities concerned and jointly executed evaluation of the Project based on the Record of
Discussions signed on 20™ June, 2005.

As a result of discussions, both sides mutually agreed that the Project can be completed on 30™

June, 2007 and recommend the matters referred to in the document attached hereto to.

Jakarta, Indonesia, 4™ June, 2007

Mr. Takeo OCHI DR.Ir. M. Basuki Hadimuljono, MSe
Team Leader Director General
Japanese Terminal Evaluation Team Agency for Research and Development
Japan International Cooperation Agency Ministry of Public Works
Japan The Republic of Indonesia
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EVALUATION REPORT
ON
THE PROJECT ON THE DEVELOPMENT OF APPROPRIATE TECHNOLOGY FOR
MULTI-STOREY RESIDENTIAL BUILDING AND ITS ENVIRONMENTAL
INFRASTRUCTURES FOR LOW INCOME PEOPLE I1

4™ June, 2007
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1. INTRODUCTION
1-1. Purpose of the Joint Evaluation

The Project was initiated on 1% July, 2005 and scheduled to be completed on 3™ June, 2007. This
time, in the final period of the Project, JICA dispatched the Japanese Team to the Republic of Indonesia
from 22" May to 4™ June, 2007 for the purpose of evaluating the achievements of the Project as well as its

relevance, effectiveness, efficiency, impact and sustainability, and also of preparing an Evaluation Report to

be submitted to the Indonesian and Japanese sides.

The evaluation has been undertaken jointly by the Indonesian authorities concerned and the

Japanese Team.

1-2. Members of the Joint Evaluation Team

1-2-1. The Japanese Team

Mr. Takeo OCHI Team Senior Advisor, Urban & Regional Development, JICA
Leader

Mr. Yukiyasu KAMEMURA Housing Director for Intensive Land Use Coordination, Urban
Policy Building Division, Housing Bureau, Ministry of Land,

Infrastructure and Transport
Mr. Toshiya WAKABAYASHI | Cooperation | Sepior  Program Officer, Urban

and Regional

Planning Development/Peace Building Team II, Group II, Socia!
. Development Department, JICA

Mr. [sao DOJUN Evaluation | International Project Department, Chuo Kaihatsu
Analysis Corporation

1-2-2. The Indonesian Team

Dr. Ir. Anita Firmanti, MT Team Head of Division of Program and Co-operation,
Leader Research Institute for Human Settlements (RIHS),

Pusat Penelitian dan Pengembangan Permukiman

Drs. Aris Prihandono, MSc Evaluation | Head of Sub-Division of Program and Evaluation,
Analysis Division of Program and Co-operation, RIHS

Prof. Dr. Ir. Suprapto, MSc. Technical Senior Researcher, Experimental Station of Building
Assistance | Science, RIHS

1-3. Schedule of the Japanese Team

From: May 23", 2007 To: June 4™, 2007
Date Activities (Mr. Dojun) Mr.Ochi Mr. Kamemura,
Mr.Wakabayashi
5193 | Wed Visit to RTHS

Interview with the counterpart personmel
Interview with the counterpart personnel
5/24 | Thu | Courtesy call to Director of RIHS
Observation of the equipment provided
5/25 | Fri | Interview with the counterpart personnel
5/26 | Sat | Bandung - Jakarta

5/27 | Sun | Internal meeting

58 | Mon AM: Meetings at Embassy of Japan and JICA Indonesra Office
PM: Visit to Pasar Jumat

S
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529 | Tue | Seminar (Jakarta ! BALITBANG) , Interview with the counterpart personnel
530 | Wed | Seminar (Jakarta : BALITBANG) , explanation of the first evaluation report
Jakarta — Bandung
31| Thu Discussion of draft Minutes of Meeting at RIHS
6/1 i Fri | Bandung — Jakarta
6/2 | Sat | Internal meeting
6/3 | Sun | Internal meeting
AM: Finalizing Minutes of Meeting
6/4 | Mon PM: Steering Committee Meeting, Signing of Minutes of Meeting
Report to the Embassy of Japan and JICA Indonesia Office
Leave Jakarta

1-4. List of persons met

(1) Ministry of Public Works

Dr.Ir. M. Basuki Hadimuljono, MSc  Director General, Agency for Research and Development,

Ministry of Pablic Works

{2) Research Institute for Human Settlements

Ir. Nana Terangna Ginting
Ir. Puthut Samyahardja
Ir. Johny F. S. Subrata

Ir. Arvi Argyantoro

Ir. Siti Zubaidah Kurdi,
Ir. Hartinisari

Ir. Budiono Sundaru

Ir. Silvia Fransiska

Ir. Sutadji Yuwasdiki

Ir. Maryoko Hadi

Mr. Purwito

Mr. Rudi Setiaji

Mr. Nugraha Budi Rahadjo
Mr. Fefen Suhedi

Ir. Nurhasanah Azhar

Mr. Atang Sarbini

Dr. Suprapto
Ir. Wahyu Wuryanti

(3) Japanese Short-term Experts

Mr. Hideyuki KOBAYASHI
Mr. Naohiko [TDA

Mr. Tetsuro GOTO

Mi. Haruo I'WASAKI

Mr. Ichiro HAGIWARA

Director

Head, Division of Skill and Equipment Development

Head, Sub Division of Cooperation, Division of Programming
and Cooperation

Head, Sub Division of Technical Administrative - Division of
Building and Spatial Planning

Researcher, Building and Spatial Planning

Head, Division of Building and Spatial Planning

Researcher, Building and Spatial Planning

Researcher, Structure and Construction

Head, Sub Division of Technical - Division of Structure and
Construction

Researcher, Structure and Construction

Researcher, Building Material

Staff, Division of Building Material

Staff, Division of Building Material

Staff, Division of Building Science

Researcher, Environment of Settlements

Head, Sub Division of Technical Administrative - Division of
Environment of Settlements

Research Professor

Researcher, Pivision of Structure

Team Leader

Planning and Architecture
Structure and Construction
Plumbing Sanitation

Fire Protection/ Building
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1-5. Methodology of Evaluation

The Project was evaluated by the Joint Evaluation Team (Hereinafter referred to as “the Team”, see

1-2 for the list of members for the Joint Evaluation Team,)

- The Team examined the Project Design Matrix (PDM). A PDM is a summary table of overall
description of the Project (See ANNEX 1 for PDM).
- The Team confirmed the achievements of the Project in terms of overall goal, project purpose,
outputs and activities stated in the PDM.
- The Team conducted evaluation on the five criteria, namely Relevance, Effectiveness, Efficiency,
Impact and Sustainability, the content of which is stated below;
1) Relevance: Relevance is to question whether the project purpose and overall goal are still in
keeping with the priority needs and concerns at the time of evaluation.
2) Effectiveness: Effectiveness concerns the extent to which the project purpose has been achieved,
or is expected to be achieved, in relation to the outputs produced by the project.
3) Efficiency: Efficiency is a productivity of the implementation process: how efficiently the various
inputs are converted into outputs.
4) Impact: Impact is intended and unintended, direct and indirect, positive and negative changes as a
result of the Project.
5) Sustainability: Sustainability of the development project is 1o question whether the Project

benefits are likely to continue after the external assistance has come to an end.

The following references were used in order to evaluate the Project:

1) Record of Discussions (R/D) signed on 20™ June, 2005

2) Minutes of Meetings signed on 20" June, 2005

3) Reports made by the Project

4} Interviews with Indonesian counterparts and Japanese experts

5) Questionnaire surveys to Indonesian counterparts, Japanese experts, and seminar participants

6) ' Project Design Matrix. (PDM) and Plan of Operation (PQ)
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2. BACKGROUND AND OUTLINE OF THE PROJECT
2-1. Background of the Project

In Indonesia, about 60% of approximate 200 million people of the whole population, that is, 120
million people, reside in the island of Jawa which occupies only 7% of the whole tand of the country,
Especially in urban areas like Jakarta, the housing shortage caused by drastically increasing residents has
become a serious issue. As a matter of fact, housing supply to low income people, the majority of the
population is inadequately improved. In that situation, multi-storey residential buildings (MSRB), which
make good use of limited Jand, are considered an affective solution,

Since the year 1980, Japan has cooperated with the Research Institute of Human Settlements
(RIHS). From 1993 to 1998 the Project on Development of Appropriate Technology for MSRB and Its
Environmental Infrastructure for Low-income people was implemented. The Project is the continuation
of this previous project to accomplish the monitoring of the experimental MSRB in Pasar Jumat and the

formulation of the technical recommendations concerning MSRB.

2-2, Summary of the Project
The Project is supposed to develop the appropriate technology for MSRB through monitoring
activities for MSRB at Pasar Jumat and preparing the technical recommendations. The technical
recommendations are composed of eight areas concerning design and maintenance of MSRB.
The activities of the Project are realized to accomplish the technical recommendations as follow;
- Monitoring of MSRB at Pasar Jumat concemning the building structure, life style of residents,
residential environment, safety, and facility condition such as drainage pipes.
- Experiments that were not realized in the previous project, and analysis of the results to be
reflected to the technical recommendations.
- Elaboration of the technical recommendations

The Project has been implemented for two years according to the Project Design Matrix (PDM) and
the original Plan of Operation (PO) attached.
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3. ACHIEVEMENT OF THE PROJECT
3-1. Inputs
3-1-1 Inputs from the Japanese side are as follows:
(1) Short-term experts
22 persons (ANNEX 2-1)
(ii) Provision of Equipment
The equipment provided by JICA is equivalent to 333,981,337 IDR. (4,295,000 Yen) in total from
2005 to 2006. (ANNEX 2-2)
(iii) Operation Expenses
388,258,164 IDR. (4,993,000 Yen) from 2005 to 2006 (ANNEX 2-3)
3-1-2 Inputs from the [ndonesian side are as follows:
(i) Counterpart Personnel for the Project
21 persons (ANNEX 2-4)
{ii) Necessary budget for the operation of the Project
1,652,030,000 IDR. (21,245,105 Yen) from 2003 to 2006 (ANNEX 2-5)
(iii) Other Facilities

Refer to ANNEX 2-6

3-2 Progress of the Activities

Refer to ANNEX 3 “Plan of Operation (plan versus actual execution)”.

3-3 Achievement of the Outpuis

3-3-1 Output 1: Monitoring activities on the MSRB at Pasar Jumat are undertaken.

| Indicator: Monitoring reports from five technical fields are produced by the end of project. |

RIHS had conducted several studies for preparing technical recommendations related to the operation
and maintenance of the MSRB at Pasar Jumat since the year 1999. From the early stage of the latter half
of 2005, when the Project started, RIHS carried out the monitoring activities on the MSRB at Pasar Jumat.
As the monitoring activities, the questionnaire survey to the residents of the MSRB at Pasar Jumat, the
interview survey to the manager of the MSRB, and the observation survey on the MSRB were completed.
During the period of the monitoring activities, the Japanese short-term experts, before they were dispatched,
had shared information on the monitoring activities and provided suggestions using E-mail under the
coordination of the sub-committee on Indonesia formed in the National Institute for Land and Infrastructure
Management, the Ministry of Land, Infrastructure and Transport, Government of Japan and the Building

Research Institute.
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Afterward, the interim seminar was held in Bandung city from August 7 to § of 2006 for presenting
the results of the monitoring activities from five technical fields. 85 persons were participated in the first

day and 30 persons were participated in the second day of the seminar. The following reports were

distributed at the seminar.

(0) Overall
0-1: The Chronological Activity of the Research on Multi-Storey Residential Building (MSRBY), by
Siti Zubaidah Kurdi (paper)

(1) Planning
I-1: Monitoring Evaluation on Planning & Architecture, by Arvi Argyantoro, Gundhi Marwati,
Budiono Sundaru, Siti Zubaidah Kurdi, Johny FS Subrata (paper)
1-2; Rental Housing in Japanese Case, by Prof. Hajime Yokobori (ppt)
1-3: Chapter Il Housing Policy in Japan, by Prof. Hajime Yokobori (data)

(2) Structure, Construction and Building Material
2-1: Structure System, Construction and Building Material for MSRB, by Maryoko Hadi, Tetsuro
Goto, Whayu Wuryanti, Cecep Bakheri, Muhammad Ridwan, Silva F. Herina, Sutaji Yuwasdiki,

Purwito, Giri Yudono

{(3) Sanitation

3-1: Monitoring Evaluation on Plumbing & Sanitation, by Nurhasanah BS, Atang Sarbini, Sri
Darwati (paper)

3-2: Report of diagnosis of sanitation equipment in Pasar Jumat Experimental MSRB by Kazuhiko
Aihara

(4) Building Science

4-1 Monitoring Evaluation on Building Science (fire protection), by Nugraha Budi Rahardja, Feren
Suhedi

(5) Operation and maintenance

5-1: Monitoring Evaluation on Operation maintenance, by Johny FS Subrata, Paryadi Puthut

Samyahardja, Hartinisari (ppt)

5-2: Operation and maintenance of Japanese governmental rental houses for low income, by

Hideyuki Kobayashi

Necessary monitoring activities have been completed and Output 1 has been achieved.
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3-3-2 Output 2: Data are analyzed to produce Draft documents of the Technical Recommendations.

| Indicator: Attachment of analyzed data are produced by the end of project. |

A simple tabulation of the results of the questionnaire survey to the residents of the Pasar Jumat
MSRE was made and the records of the residents’ complaints kept by the administrator of the Pasar Jumat
MSRB were also analyzed. Moreover, the measurement tests on the evacuation time using evacuation
iadders and fire escape hatch were conducted as an activity of the building science field, and the data
obtained was analyzed. The analysis on the water use quantity and water quality was conducted in the field
of pluming and sanitation.

The results of the above mentioned analyses were incorporated into the documents presented at the
interim seminar. For example, the recommendations on the water supply unit for designing water quantity
and the drainage water quality were proposed in the sanitation field and the verification of appropriateness
of initial design and planning including satisfaction degree on the area of the dwelling units of the Pasar
Jumat MSRB was made in the field of planning.

Data analysis of the structure experiment results is a remaining issue, however, it will be completed by

the end of the Project. Therefore, Output 2 will be achieved by the end of the Project.

3-3-3 Qutput 3: Draft documents of the Technical Recommendations on the each technical field are edited.

| Indicator: The number of publications produced on five technical fields. |

The monitoring activities were carried out by the 5 teams which had different specialties.
Considering the needs of users and their actual life styles, the composition of the technical
recommendations was rearranged into 8 separate volumes. Each volume was written jointly by persons in
charge of different fields. 500 sets of copies of the technical recommendations were prepared and
distributed to the participants of the seminar held from May 29 to 30, 2007.

Considering the above results, Qutput 3 has been achieved.
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3-4 Achievement of the Project Purpose

The Project Purpose: The Technical Recommendations based on the MSRB prototype at Pasar Jumat

are completed.

Indicator: Technical Recommendations are completed 100% on five technical fields by the end of project
period.

The degree of achievement of the Project Purpose is considered to be at a satisfactory level.

A seminar for presenting the following technical recommendations was held in Jakarta from May 29 to

May 30, 2007 in order to disseminate the outcomes of the Project.

L. Design Guidance (Newly prepared)
Book 1: Planning and Design of Architectural Component for MSRB
Book 2: Planning and Design of Building Structure System for MSRB
Book 3: Planning and Design of Utility for MSRB

II. Maintenance Guidance (Update of the existing draft guidance)
Book 4: Operational Management of MSRB
Book 5: Guidance for Living in MSRB
Book 6: Method of Evaluation for Maintenance of MSRB’s Components
Book 7: Procedure of Dweller Evacuation during Fire & Earthquake Disasters
Book 8: Procedure of Building & Site Cleanliness Management

252 persons participated in the seminar from ministries of the central government and local
governmenis, public corporations, universities, research institutes, planning companies, and construction
companies that are related with the development of MSRB. The Annex 4 shows the result of the
questionnaire from the participants. In the questionnaire almost the respondents say that the technical
recommendations are very useful for the development of MSRB and many pointed out that the
recommendations should be standardized as national standards or ministerial decrees and disseminated. It is
clear that the technical recommendations were gained high evaluation from the seminar participants. The
seminar was successful to disseminate the technical recommendations broadly.

[t is evaluated that the technical recommendations contains necessary components with good quality,
Judging from the questionnaire survey to the counterparts (self-evaluation by the counterparts) and the
seminar participants.

Although there is only a few remaining activities, that is to incorporate the result of the structure
experiment on the influence of in filled wall into the technical recommendations, such activities will be
completed by the end of June 2007,

The contents and quality of the technical recommendations have reached an appropriate level that can
be proceeded with in formulating national standards and ministerial decrees. In the standardizing process
the recommendations might need to be modified according to the opinions of people concerned. But in this

case, it is conceivable that RIHS is able to deal with such necessary modification by itself.
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4. EVALUATION
The results of the evaluation using the Five Evaluation Criteria are as follows.
4-1. Relevance

Relevance of the Project is high.

In Indonesia, provision of housing is not sufficient and there are many households that still dor’t have
houses. It is estimated that around 6 million households facing housing deficit (backlog) and the
provision of around 0.8 million units of housing is necessary annually (as of 2004). The needs of the
construction of MSRB in urban areas are especially high. Land available for housing is scarce in urban
areas, therefore, construction of middle-rise MSRB is necessary more than detached houses. The
Indonesian government is promoting and constructing public rental houses for low and middle income
people. For example, since 2003, Asian Development Bank has helped local governments construct
public rental MSRB. In this situation, development of technical guidelines on planning, construction,
operation and maintenance of MSRB was necessary in order to promote construction of the buildings
because MSRB were comparatively new type of residential buildings.

One of the three main goals mentioned in the Medium-term Development Plan 2004-2009 is
improvement of welfare of Indonesians. In the context of improvement of welfare of Indonesians, poverty
reduction is an important issue and one of the objectives of poverty reduction is to satisfy needs of
appropriate and healthy housing and sanitation. The development of housing infrastructures and facilities
for low income people is a crucial component for the above goal. According to the Action Plan “One
Million Housing Development 2004-2020”, which is a housing policy of the Ministry of Public Works,
around 320 thousand of housing units in total are planned to be constructed through development of low
cost rental flat. Therefore, importance of policy on censtruction of housings for low income people
continues in the context of the National Development Plan of Indonesia.

On the other hand, one of the priority pillars of Japanese country assistance policy is to develop a fair
and democratic society. Within this pillar, environmental protection and disaster prevention are important
issues.  Assistance for improving the living environment for urban residents (including urban slum areas)
is addressed as an urban environmental issue. Because the limitation of the land available for housing in
urban areas, supply of the rental MSRB for low income people is suitable assistance to improve their living

environment. In this context, the Project is in conformity with the priority assistance subjects of Japanese

governmert.
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4-2. Effectiveness
Effectiveness of the Project is high.

As mentioned in the article 3-4 “Achievement of the Project Purpose”, 2 day final seminar was held
from May 29 to May 30, 2007 to present the 8 volumes of the technical recommendations and to
dissemninate the outcomes of the Project to the persons and organizations concerned. 252 persons
participated in the seminar from the organizations concerned, such as the Ministry of Public Works, the
State Minister of Public Housing, National Urban Development Corporation (PERUMNAS), local
governments, universities, research institutes, private companies, and professional associations. Most of
the seminar participants gave good evaluation on the technical recommendations according to the results of
the questionnaire survey shown in Annex 4. It is therefore expected that the technical recommendations
will be disseminated widely in Indonesia.

It is considered that the technical recommendations are accomplished at a satisfactory level in terms
of contents and quality and also at an appropriate level that is able to proceed with in formulating national
standards and ministerial decrees. Therefore, the degree of achievement of the Project Purpose is
considered to be at a satisfactory level. Because the Outputs of the Project have been mostly achieved by
contributing to the achievement of the Project Purpose, which will be achieved by the end of the Project,
therefore, effectiveness of the Project is high.

Good information sharing, discussions and opinion exchanges among the Agency for Research and
Development and the Directorate General of Human Settlement of the Ministry of Public Works, the State
Minister of Public Housing, PERUMNAS, Bandung Institute of Technology and so forth can be

considered as a facilitating factor in achieving the Project Purpose.

4-3. Efficiency

Although there were several inappropriate inputs, efficiency of the Project is at a satisfactory level.

(1) Appropriateness of Japanese inputs

Dispatch of Japanese short-term experts is almost as planned in terms of quantity. However, it is
pointed out that there were cases the counterparts could not sufficiently prepare for the project activities
because information of timing of dispatch was not well shared. And also duration of dispatch was too
short for exchanging opinions and carrying out technical transfer sufficiently.

With regard to the provision of equipment, the plan of provision of equipment in terms of the contents
and quantity was not clearly decided before the commencement of the Project (i.e. in the Record of
Discussion on the Project). Therefore, long time had been spent on the procedures for selecting

equipment and obtaining approval. As a result, Indonesian side is not satisfied well with the contents and

quantity of equipment, and timing of provision.
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Although the PDM of the Project does not mention it, the Record of Discussion signed on June 20,
2005 says “JICA will receive the Indonesian personnel(s) connected with the Project for technical training
in Japan.”  And in the Minutes of Meeting signed on the same day mentions that availability of dispatch of
counterparts for training depends on human resource and the budget of Japanese side and the necessity will
be examined based on the PDM. However, the coordination of this training matter was not carried out

well.  As aresult, there was no training in Japan in the Project.

(2) Appropriateness of Indonesian inputs

Assignment of the counterpart personnel is appropriate in terms of the number and capability, and
most of them have continued their assignment. Although Indonesian side prepared budget and continued
the Project in the fiscal year 2003, 2004 and 2005, the commencement of the Project was delayed, This
caused mismatch of timing between the allocation of budget and the implementation of the Project
activities. Indonesian side diverted their budget for the Project activities in 2006. However, in 2007, there is

no specific budget is allocated or diverted for the Project, but RIHS consistently support the Project through

related resources from National Governmental Budget.

(3) Other factors contributed

The monitoring activities at the Pasar Jumat MSRB were carried out with the cooperation of
PERUMNAS (administrator of the Pasar Jumat MSRB) and the residents. This is 2 factor that facilitated

the efficiency of the project activities.

4-4, Impact
(1) Prospect of achievement of the Overall Goal
The Overall Goals of the Project are 1) the Ministry of Public Works and local governments revise

the standards concerning buildings, and 2) MSRB is built based on the Technical Recommendations.

After the completion of the technical recommendations, the Ministry of Public Works is going to
proceed with the standardization of the technical recommendations into the national standards of Indonesia
and the ministerial decrees of the Ministry of Public Works in accordance with the regulations concerned of
Indonesia. New or revised national standards and ministerial decrees are expected to be formulated one
after another. In the case that the technical recommendations become ministerial decrees, such decrees
will be applied to projects of the Ministry of Public Works. In the case that the technical recommendations
become a national standard of Indonesia, all projects (all governmental and private projects) should follow
the national standard. Moreover, RIHS has a plan to disseminate the technical recommendations to local

governments and other agencies concerned next year.
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The Action Plan “One Million Housing Development 2004-2020" indicates the construction plan
of 320 thousands units of the rental type MSRB and 370 thousands units of the ownership type MSRB from
2004 to 2020. Within this plan, there is a plan to construct around 60 thousands of MSRB for low income
people by the year 2009 and the budgetary allocation has been done for this plan. Around 30 thousands
units of MSRB out of 60 thousands units of them will be constructed in the slum areas. After the
standardization of the technical recommendations, MSRB will be constructed based on the newly

established or revised technical standards. Therefore, there is good expectation that the Overall Goals will

be achieved at a satisfactory level.

(2) Others

The following impacts of the former project were observed.

1) National standard on plumbing and development of sewage purification tank (Jokaso)

As a case of that the outcomes of the technical cooperation project implemented from 1993 to 1998
became a national standard of Indonesia, a national standard on the design of plumbing was formulated in
the year 2000. The standards on specifications of plumbing, design and operation & management of a
plumbing system, planning and installation of Jokaso are included in such standard. Besides, RIHS
carried out a joint research on Jokaso with a private company and they have developed a new type of
Jokaso which is made of available materials in Indonesia in the year 2004. Afterwards, the developed

new type of Jokaso is available in the market from the year 2005.

2} Structural test of precast concrete system
As a result of the technical cooperation project impiemented from 1993 to 1998, RIHS has had
capability to support building construction activities through testing and certification of precast concrete

produced by the private companies. With such activities, RIHS is contributing to the society in the

implementing safe building application.

3) Development of innovative technologies
By utilizing the equipments provided through the previous and ongoing project, RIHS has resulted in
several innovations such as C-Plus’ technology of RC precast structural system and RISHA sys’cem3 . Both

technologies have obtained the intellectual property right, and implemented for MSRB in Cimahi, NAD,

and other places.

' The Action Ptan “One Million Housing Development” National Movement and Acceleration of Water Supply and
Sanitation Provision for the Low Income Group 2004-2020

C-Plus system is one of alternative Reinforced Concrete Precast Open Frame Systems which is in innovation on the
system of beam-column joint.

RISHA system is oue of Reinforced Concrete Precast Open Frame as well, which is specially designed for simple buildin
(Shape's Component innovation).
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4-5. Sustainability

It is considered that the sustainability of the Project will be ensured at a satisfactory level politically,

institutionally, organizationally, financially and technically.

(1) Political aspect

As mentioned already, the Ministry of Public Works has the plan to construct 60 thousands units of
MSRB (5 storey’s) for low income people in 5 year from 2004 to 2009 and the budgetary allocation has
been made for this plan. Besides of this, the Indonesian government has a policy to construct 1,000

towers (20 storey’s) of MSRB in 11 big cities in Indonesia by the year 2009. Therefore, political

importance on construction of MSRB continues,

(2) Institutional and organizational aspect

RIHS is responsible to carry out research and development in applied technology and to formulate
standards in the field of human settlements. RIHS has also multidisciplinary staff and several
experimental stations in the field of the Building & Spatial Planning, the Building Structure & Construction,
the Building Scierice, the Environmental Sanitation, and the Building Materials. Furthermore, RIHS has a
division of Standards and Dissemination.

Although local governments have the roles in managing housing supply and constructing MSRB, they
have limited information and skills on the technical guidelines on MSRB. RIHS has the role in
disseminating the technical guidelines to the organizations concerned including local governments.
Hereinafier, RIHS is going to make draft technical standards based on the technical recommendations
prepared under the Project in order to be formulated as national standards and/or ministerial decrees, and
then RIHS has a plan to disseminate the established national standards and the ministerial decrees to local
governments and others. Therefore, it is not too much to say that there is an institutional and
organizational framework for formulating standards, disseminating established standards, and applying

established standards to the construction of MSRB.

(3} Financial aspect

RIAS is going to proceed with formulating drafi technical standards (national standards and
ministerial decrees) based on the technical recommendations this year and has a plan to disseminating the
established standards to local governments and others next year. The budget necessary for these activities is
assured already. However, limited budget is available for the dissemination activity, and the dissemination
activity will be carried out only in 6 provinces out of 37 provinces next year. It may possible to utilize other
some methods for dissemination, such as distribution of printed technical recommendations or through the

web site.  For utilizing these methods, it is also needed that RIHS prepares necessary budget, improve the

web site of RIHS and maintain it regularly.
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(4) Technical aspect

Judging from the facts that RIHS has mostly accomplished the technical recommendations under the
Project and that RIHS is carrying out the research and development activities on Cimahi MSRB* by RIHS’
own efforts, personnel of RIHS has good capability for continuing technology development on MSRB.
Cimahi MSRB was built as the implementation of appropriate science and technologies produced by the
RIHS’s researchers. Participatory concept was implemented in the up-grading of slum settlement area in
Cimahi. Formulation of draft standards based on technical recommendations is a regular work of RIHS and
RIHS has a lot of experiences on formulation of standards. The dissemination of standards is also reguiar

work of RIHS and RIHS has capability for providing assistance and disseminating formulated standards to

local governments and others.

5. CONCLUSION AND RECOMMENDATIONS
5-1. Conclusion of the Evaluation
Based upon the above evaluation results, in summary, it is observed that:
1) Relevance of the project is high. The Project is in conformity with the needs .of housing in
Indonesia, the development policy of Indonesia and the Japanese assistance policy to
Indonesia,
2) Effectiveness of the Project is high. The Project Purpose is achieved at a satisfactorily level,
3} Although there were several inappropriate inputs, efficiency of the Project is at a satisfactory
level,
4) There is good expectation that the Overall Goals will be achieved at a satisfactory level in
future, and

5) The sustainability of the Project will be ensured at a satisfactory level.

The Team acknowledges that the Project has for the most part been successfully implemented, and
the Project Purpose, “the Technical Recommendations based on MSRB prototype at Pasar Jumat are
completed”, is achieved at a satisfactory level.

Therefore, it is concluded that the Project can be completed on June 30, 2007 as agreed in the

Record of Discussion signed in June 20, 2005.

4 Cimahi multi-storey residential building: 2 MSRB with 5 storey and 64 units was constructed by RIHS in 2006 using the

C-Plus system for the redevelopment/ slum upgrading. The MSRB is used for the transit dwelling which means the dwellers
will move to the new MSRB for their permanent dwelling,

134 70



5-2. Recommendations
(1) Utilization of the technical recommendations
The Ministry of Public Works facilitates the standardization (national standards or ministerial decrees)
of the technical recommendations as national standards and ministerial decrees as planned. When

necessary for it, RIHS modifies the technical recommendations.

(2) Arrangement of the system for disseminating the technical recommendations by RIHS

RIHS makes further efforts to arrange a system for disseminating the technical recommendations to

the organizations concerned.

5-3. Lessons Learned
(1) Importance of Timing of the Launch of a Follow-up Project
In case that a follow-up (F/U) project is carried out to complement the former main project since the
project purpose of the main project has not completely achieved, the continuity in terms of the content
and time is very important.
The delay of the commencement of this Project brought budgetary problems on Indonesian side. The

delay was caused not only by the delay of the construction of the experimental building due to the

economic crisis but also by:
1) The delay of agreement on the detail activities between both sides,
2) The delay of adjustment of the equipment to be inputted between both sides, and

3) The delay of the arrangement of JICA experts to be dispatched.
The above factors of the delay need to be avoided to keep the project continuity.

(2) The necessity of a long-term JICA expert or a JICA project coordinator
The Project was carried out with only short-term experts (moreover short stay of the each expert), which
became a big obstacle for the good communication between both sides. This sometimes has caused:
1) Insufficient exchange of opinions between JICA experts and Indonesian counterparts as well as

technical transfer, and

2) Missing of the effective timing of the dispatch of JICA experts.

To avoid the above problems, at least a long-term JICA expert or a JICA project coordinator

should be arranged, even though the project is of a F/U scheme.
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[Japanese Side]

2-1 List of Japanese Experts

(1) Short Term Experts

ANNEX 2 INPUTS

Field Name Duration
Team Leader Hideyuki KOBAYASHI | 5405/ 12/11~2006/01/12(33days)
- 2006/06/18~2006/07/01(14days)
- 2006/07/31~2006/08/12(13days)
- 2007/02/01~2007/02/10(1 0days)
- 2007/04/09~2007/04/21(14days)
- 2007/05/20~2007/06/09 (21days)
Planning and Architecture | Hajime YOKOBORI - 2006/03/07~2006/03/18(12days)
- 2006/08/03~2006/08/16(1 4days)
Yoshinori OOYANAGT | . 2007/04/09~2007/04/22(14days)
Naohiko IIDA - 2007/05/27~2007/06/02(7days)
Structure and Construction | Tetsuro GOTO - 2006/01/23~2006/02/17(26days)
- 2006/08/01~2006/09/08(39days)
- 2007/02/07~2007/03/24(46days)
- 2007/05/04~2007/06/15(43days)
Plumbing Sanitation Sotchiro YASUKAWA - 2005/12/18~2005/12/24(7days)
- 2007/02/04~2007/02/09(6days)
Kazuhiko AIHARA - 2006/07/30~2006/08/13(15days)
Haruo IWASAKI - 2007/05/27~-2007/06/02(7days)
Fire Protection/ Building | Ichiro HAGIWARA - 2006/06/22~2006/07/01(10days)
- 2007/02/01~2007/02/10(10days)
- 2007/05/27~-2007/06/02(7days)
Shuitsu YUSA - 2006/08/06~2006/08/11(6days)
2-2 List of Machinery and Equipment
2-2a Equipment Cost _
Fiscal Year Amount (IDR) Amount (Yen)
2005 0 0
2006 333,981,337 4,295,000
Total 333,981,337 4,295,000
Reference  (As of Apr, 2007)  *IDR1 =¥ 0.01286 ‘
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2-2b Major Equipment List

=z,
=

. Equipment Model Qty Place of Use Condition
1 | Steel bar 32¢L=1600 20 Structure (consumable)
2 | Steel bar 32¢L=1200 10 Structure (consumabile)
3 | Washer for steel bar 60 Structure {consumable)
4 | Steel bar 32pL=2500 18 Structure {consumable)
5 | Steel bar 32¢L=1000 10 Structure (consumable)
6 | Steel bar 32¢L=500 6 Structure {consumable)
7 { Nut for steel bar 30 Structure {consumable)
8 | Washer for stee! bar 12 Structure (consumable)
9 | Coupler for steel bar 30 Structure (consumable)
10 | Plate 32 Structure (consumable)
11 | Displacement ransducer CDP-50 2 Structure Good
(with cable)
12 | Displacementtransducer | gpyp 5051 1 Structure Good
(with cable)
13 | Invar wire KLGE-11 1 Structure {consumable)
14 | Stain gauge PFLR-30-11 30 Structure (consumable)
15 | Stain gauge adhesive CN-E 2 Structure (consumable)
16 | Capping apparatus S8-C536 1 Material Good
17 | Pressure-proof JIG 15%25%14 cm 2 Structure (consumable)
18 | Vertical loading JIG @18x27 cm 1 Structure (consumable)
19 | Plamold 95x10 cm, (60pcs/1box) 5 Structure {consumable)
20 | TML Strain gauge FLA-3-11-1L 400 Structure {consumable)
21 | TML Strain gauge adhesiva | CN 2 Structure {consumabie)
22 | Coating material VM tape 38 mm=x6m=0.635 2 Structure {consumable)
23 | TML Displacement P1-2-50 4 Struchure Good
transducer
24 | YML Digital indicator TD-91B 3 Structure Good
25 TML Displacement CDP-25 4 Structure Good
transducer
26 | TML Displacement CDP-50 4 Structure Good
transducer
27 | Microtramor recording unit | MRU-T8, AC220V 1 Structure Good
28 | Thermometer MO1063 1 Fire Safety Good
29 | Hygrometer 05415N-BK 1 Fire Safety Good
30 ; Berometer 7612-00 1 Fire Safety Good
31 | Insulation tester DM15288 1 Fire Safety Good
32 | Comductivity meter DiST6 1 Sanitation Good
33 | PH meter PH-5011 1 Sanitation Good
34 | DO meter OM-51-2 1 Sanitation Good
35 | Depth gauge DM-293 1 Fire Safety Good
36 § Vernier caliper N-1515cm 1 Fire Safety Good
37 | Pipe cutter CT-107 ] Sanitation Good
38 | Water-pressure gauge Atipe 40 (0-0, 0.6MPa) 1 Sanitation Good
3 | Construction Standard ISBN 4-88910-128-4 || Prowmmming |
Ordinance 2004, 2005 ISBN 4-88910-138-1 .
Cooperation
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2-3 Operation Expenditure for the Project

Fiscal Year Amount (IDR) Amount (Yen)
2005 46,189,735 594,000
2006 342,068,429 4,399,000
Total 388,258,164 4,993,000
Reference  (Asof Apr, 2007) *IDR1=¥0.01286
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[Indonesian Side]

2-4 List of Counterparts

Name Position Institution
1 | Ir. Nana Terangna Ginting | Director RIHS
Ir. Puthut Samyahardja Head, Division of Skill and Equipment Development RIHS
3 | Ir. Johny F. S. Subrata Head, Sub Division of Cooperation, Division of RIHS
Programming and Cooperation
4 | Ir. Arvi Argyantoro Head, Sub Division of Technical Administrative - Division RIHS
of Building and Spatial Planning _
5 | Ir. Siti Zubaidah Kurdi, Researcher, Building and Spatial Planning RIHS
6 | Ir. Gundhi Marwati Research Professor, Building and Spatial Planning RIHS
7 | Ir. Hartinisari Head, Division of Building and Spatial Planning RIHS
& | Ir. Budiono Sundaru Researcher, Building and Spatial Planning RIHS
9 | Ir. Silvia Fransiska Researcher, Structure and Construction RIHS
10 | Ir. Sutadji Yuwasdiki Head, Sub Division of Technical - Division of Structure and RIHS
Construction
It | Ir. Maryoko Hadji Researcher, Structure and Construction RIHS
12 | Ir. Purwito Researcher, Building Material RIHS
13 | Ir. Giri Yudono Staff, Division of Building Material RIHS
14 | Ir. Rudi Setiaji Staff, Division of Building Material RIHS
15 | Ir. Nugraha Budi Rahadjo | Staff, Division of Building Material RIHS
16 | Ir. Fefen Suhedi Staff, Division of Building Science RIHS
17 | Ir. Nurhasanah Azhar Researcher, Environment of Settlements RIHS
18 | Ir. Atang Sarbini Head, Sub Division of Technical Administrative - Division RIHS
of Environment of Settlements
19 | Dr. Suprapto Research Professor RIHS
20 | Ir. Wahyu Wuryanti Researcher, Division of Structure RIHS
21 | Dr. Paryadi Staff, Division of Skill and Equipment Development RIHS

Remarks: RIHS- Research Instimte for Human Settlements

2-5 Budget of Indonesian Side

Although the project started from 2005, Indonesian side had continued the studies

concerned the project in 2003, 2004.
Fiscal Year Amount (IDR) Amount (Yen)
2003 152,725,000 1,964,044
2004 703,940,000 9,052,667
2005 795,365,000 10,228,394
2006 - -
Total 1,652,030,000 21,245,105

Reference (As of Apr, 2007)

2-6 Other Facilities

*IDR1 =¥ 0.01286

The Indonesian side has been providing office space for the Japanese short-term experts, the

facilities of laboratory for structure experiment, and Pasar Jumat MSRB, etc.
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ANNEX 4 Resuits of Questionnaire at the Final Seminar

s8]  Did this seminar benefit you?

Benefited very much Benefited Not benefited at all Total
Number of answer 44 30 0 74
(%) 59% 4% 0% 100%

[2: Contents of e seminaf]

{1) How do you evaluate appropriateness of the contents of the technical recommendations that are presented at the

seminar?
Technical recommendations Excellent | Good | Average Bad \ézg lk?g\: Total
(1) Planning and Design of Architecture of 10 56 9 1 0 0 76
MSRB (13%) (74%) (12%) (1%) (0%) | (0%) | (100%)
(2) Structure Design of MSRB 10 59 7 0 0 0 76
(13%) {78%) (8%) (0%) (0%) [ (0%) { (100%)
(3) Planning & Design of Utility for MSRB 10 49 17 0 0 0 76
{13%) {64%) (22%) (0%) {0%) | (%) | {100%)
{4) Operational Management of MSRB 12 47 16 0 0 0 75
{16%:}) (63%) (21%) (0%) (0%) | (0%) | (100%)
{5) Living in MSRB 9 48 18 0 0 0 75
(12%) (64%) (24%) {0%) (0%) | (0%) | {(100%)
{6) Evaluation Method for Maintenance of 10 49 15 1 0 0 75
MSRB Architectural and Stuctural | (13%) {65%) (20%) {1%) 0%) | (0%) | (100%)
Components
(7} Redemption of the MSRB's occupant 14 43 17 1 0 0 75
during Earthquake and Fire {19%) {57%) (23%) {(1%) (0%) | (0%) | (100%)
(8) Cleanness-and Environment of MSRB 11 47 16 0 0 -0 74
Building (15%) {(64%) {22%) (0%} (0%) | (0%) | {(100%)
Total 86 398 115 3 0 0 602
(14.3%) | (66.1%) | (19.1%) | (0.5%) [ (0.0%) | (0.0%) | (100%)

(2) How do you evaluate usefulness of the contents of the fechnical recommendations that are presented at the

seminar?
Technical recommendations Excellent | Good | Average Bad \ézg lkcrilc;rx Total
1) Planning and Design of Architecture of 15 B1 9 0 0 0 75
VISRB (20%) {68%) {12%) {0%) {0%) | (0%) | (100%)
(2) Structure Design of MSRB 16 52 7 0 0 0 76
{21%) (69%) - {8%) (0%) (0%) | (0%) | (100%)
{3) Planning & Design of Utility for MSRB 15 50 10 0 0 0 75
(20%) {67%) {13%) {0%) (0%) | (0%) | (100%)
(4) Operational Management of MSRB 12 45 17 1 0 0 75
{16%) (60%) (23%) (1%) (0%) | {0%) | (100%)
{5) Living in MSRB 12 42 18 1 0 0 73
(16%) (58%) {25%) (1%) (0%) | (0%) | (100%)
{6) Evaluation Method for Maintenance of 14 41 20 0 0 0 75
MSRB  Architectural and Structural | (19%) {55%) (27%) {0%) 0%) | (0%) | (100%)
Components
(7} Redemption of the MSRB’s occupant 16 45 14 -0 0 0 75
during Earthguake and Fire (21%) (60%) {19%) (0%) (0%) | (0%) | {100%)
{8) Cleanness and Environment of MSRB 11 41 23 0] 0 0 75
Building (15%) {55%) (31%) {0%) (0%) | (0%) | (100%)
Total M1 367 118 2 0 4] 598
{(186%) | (61.4%) | (19.7%) | (0.3%) | {0.0%) i (0.0%) | (100%)
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ANNEX 5 ORGANIZATION CHART FOR THE PROJECT
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