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Project Summary
1. Project Outline
1-1. Background
Bangladesh suffers regularly from disasters such as Cyclones, Floods, Storm Surges and Tornados
including Earthquakes. To minimize damages may cause due to these disasters, public organizations
need to be kept themselves prepared for adequate functioning during and after a disaster while
ensuring disaster-resistant public buildings. Generally the public buildings concentrated in urban areas
are vulnerable to damage caused by an earthquake. Out of 5,000 public buildings in Bangladesh,
around 3,000 were constructed before 1993 when Bangladesh National Building Code (hereinafter
referred to as “BNBC 1993”) was enacted. These buildings have low resistant ability against
earthquakes, thus, is a concern. It was learnt that under a five year project called Comprehensive
Disaster Management Program (CDMP, 2009), earthquake damage estimation and building survey
was carried out in 3 large cities of Bangladesh including Dhaka. According to the results, if an
earthquake of M7.5 at Madhupur Fault in the Dhaka suburb occurs, the damage estimation for the
Dhaka city became VIII of MMI seismic intensity scale, about 6 in the Japanese scale, and out of the
total 326,000 buildings, 72,000 buildings will be damaged beyond repair. About 50% of them would
be reinforced concrete and about 30 percent would be brick masonry buildings. In addition,
moderately damaged buildings are estimated to be 49%. Further, if the earthquake occurs at 2:00 am,
about 90 thousand people will be killed. Under such situations, maintenance of the building
construction quality and improvement of the safety of the buildings are absolutely necessary for
Bangladesh.
Government of Bangladesh has prepared countermeasures of seismic resistant of the buildings
through formulation of national policy/plan, such as National Plan for Disaster Management (NPDM)
and Standing Order on Disasters (SOD). Public Works Department (hereinafter referred to as “PWD”)
is one of the main organizations to promote seismic-resistant buildings. PWD has
techniques/experience in Cyclone and
Flood-resistant
structures,
while
capacity
of
seismic-resistant
design/construction are inadequate.
Hence, capacity development regarding
seismic-resistant techniques is an
important issue for PWD.
Bangladesh
experiences
natural
disasters, primarily floods and cyclones
as usual, that have brings huge
economic losses and a large number of
casualties. On the other hand, regarding
earthquakes,
though
the
Dhaka
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Past disastrous earthquakes in and around Bangladesh
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metropolitan area has not experienced any big earthquake during the last 100 years, the past records
show that many large earthquakes occurred in and around Bangladesh. Among them, the 1897 Great
Assam Earthquake of 8 class magnitude has caused significant damage to housing and human lives.
The Nepal earthquake with a magnitude of 7.8 in April 2015 felt even in Dhaka which is located at a
very far distance. It could be the warning for the people on need for earthquake countermeasures.
This project was initiated for four years starting from 2011. However, during the progress of the
project, the tragic incident of Rana Plaza that occurred in 2013 awaken the consciousness of the
Government of Bangladesh as well as building owners. In particular, since the garment industry is a
national key industry, Ministries of Economy, Labour, Housing and Public Works, and Universities or
garment industry federations have been pouring their efforts unanimously. The Government of
Japanese embarked on garment industry seismic retrofitting works supported by quickly available
SME loan, subject project team was entrusted for its technical assistance.
1-2. Outline of the Project
(1) Target Area: Dhaka city, Chittagong City and Sylhet
City
(2) Duration: approximately 5 years from Match 2011 to
January 2016
(3) Goals of the Project:
<Super Goal>
Safety of the buildings is secured by following BNBC.
<Overall Goal>
Construction and retrofitting of public buildings which
are strong against natural disasters are promoted.
<Project Purpose>
The capacity of PWD for the construction and
retrofitting works of the public buildings against natural
disasters is developed.
(4) Outputs:
Output 1: The capacity to do inventory, vulnerability
Fig. 2 Project Area
assessment (seismic evaluation) of the
existing public buildings is developed.
Output 2: The design methods for new building designing as well as retrofitting the public
buildings against natural disasters are improve.
Output 3: The capacity to manage retrofitting works of the public buildings is developed.
Output 4: Quality control process is developed.
Output 5: The technologies on construction and retrofitting for new building design and
retrofitting design of public buildings which PWD gets by the Project are succeeded
within PWD as well as are disseminated to relevant engineers of other organizations.
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2. Achievements of the Project
2-1. Capacity Building Activities
(1) Building Inventory
In order to explore the current state of
the public buildings, and to obtain baseline
data for future work operations and
planning, the building inventories for three
cities (Dhaka, Chittagong and Sylhet) that
PWD maintains, were prepared involving
Team 1. They do not include all of the
buildings that PWD designed. During
carrying out this work, several unknown
things could be cleared such as even PWD
maintaining the buildings, availability of
drawings is low, and number of brick
masonry buildings are decreasing, almost
half.

Fig. 3 An Example of Building Inventory

(2) Vulnerability Evaluation and Preparation of Design Drawings of Existing Buildings
The strength of the overall RC Building in Bangladesh that examined by the Comprehensive
Disaster Management Programme (CDMP) which was launched based on the lessons of the 2004
Large Sumatra Tsunami, is about half of the strength required by BNBC.
Under
this
project,
vulnerability
evaluation was performed on the selected
existing buildings that PWD maintains. The
result shows that the strength of the building
is around 1/4 of those of the Japanese
standards. And since the required building
strength against earthquake in Dhaka is
considered as around half of Japan, the
current buildings in Dhaka do not comply
with the value required by BNBC. One of
the causes is the low concrete strength. The
results of concrete strength tests carried out
under this project did not reach even half of
BNBC’s requirement. Conventionally, such
Fig. 4 Strength of RC Buildings (CDMP,
information on the strength realities of the
materials for the building is very little. Therefore, this situation became a major challenge that there is
no way of interpreting the effective measures.
Considering this situation, trainings on seismic retrofitting design and design drawing preparation
for the buildings that require seismic retrofitting were carried out.
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Fig. 5

An Example of Seismic Evaluation

Fig. 6

An Example of Strength of Concrete in Dhaka

(3) Test Works of Seismic Retrofitting
Considering materials, cost, and the difficulty of the seismic retrofitting design and retrofitting
construction, the suitable methods of seismic retrofitting for Bangladesh was studied by applying test
works at the building of PWD. They are remained as a museum for the future.

Fig. 7

The Six Types of Retrofitting Construction of the Test Works (2011)

(4) Structural Test
The actual building behavior and way of collapse during earthquakes are not known in Bangladesh.
Therefore, structural tests have been conducted at the experimental facilities of BUET (Bangladesh
University of Engineering and Technology) donated by JICA in the past. From these tests, results were
obtained about the actual condition of the behavior of the columns and walls. Since the continuation of
the basic structural tests is required, it is desirable that the work is continued under the SATREPS
(Joint Research Project on Aseismic Building Technology) that has been planned.
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Fig. 8

Structural Test Sample

(5) Preparation of Manuals
In order to have the basic training materials for the future, the following six manual including the
contents of the training have been prepared and disseminated in collaboration of the Japanese and the
PWD sides. This is one of the great achievements of this project.

Seismic Evaluation Manual

Quality Control Guidelines

Fig. 9

Seismic Retrofitting Design Manual

Seismic Design Manual

Retrofit Construction
and Supervision Manual

Non-Seismic Manual

The Six Manuals and Guidelines prepared in the Project

(6) Training
Apart from the lectures and consulting sessions by the Japanese experts, three training courses in
Japan were organized. Also seminars/workshops and technical debate, intensive course by the invited
experts from Japan (design application, liquefaction, and fire protection) aiming at the capacity
building of building engineers mainly of PWD were conducted. In addition, some introductory
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trainings have been organized where PWD engineers trained under this project involved as lecturers.
The target participants were building engineers of PWD, universities, research institutes and private
building engineers. Although the number is only around 20, it is hoped they will be the human
resources as the Bangladeshi leaders or lecturers of seismic retrofitting design and construction. To
deliver instructions as a lecturer is a sign of motivation of learning, which is the evidence of side effect
of awareness raising. In addition, teaching materials used could be the teaching materials for future
training courses.

Fig. 10

situations of trainings

(7) Pilot Project
A pilot project for retrofitting design and construction was implemented on an existing old fire
station. It was an opportunity for Bangladeshi engineers to practice their knowledge that they gained
from the training. The budget for the project was arranged by PWD. To overcome the challenges
encountered during the implementation of the pilot project many trials and error were required which
affected the construction schedule. There are still some challenges, however, they should be utilized as
a lessons of learning.

Fig. 11

Pilot Project (left: before, center: after retrofitting, and right: steel bracing)

(8) Public Relation and Disaster Education
In order to improve the safety of buildings by following BNBC, not only the activities of engineers,
it is important to raise awareness about disaster among the citizens. To this end, disaster education and
drill activities have been carried out at schools, colony buildings and in a factory. Potentials of effects
and dissemination of these activities were confirmed. It is expected that these activities have triggered
the promotion of future disaster management initiatives.
On the other hand, since building permission process is an important aspect for following BNBC,
suggestions and questioning with respect to verification and improvement of the application process
were conducted relating to the role of RAJUK which is the authority for building permission within
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Dhaka metropolitan area.
In addition, as a public relations activities, a variety of activities were undertaken and implemented.
Among them preparation and dissemination of newsletters, postings on the PWD web page and JICA’s
Facebook page, development of disaster education activities guidebook and disaster management
activities posters and brochures. Further, airing of video clips in the local television, Short Film
Competition etc. were also done.

Fig. 12 Disaster Education, Evacuation Drill example (left at school, right at colony)
2-2. Support of Retrofitting Work for Ready Made Garment (RMG) Factories
Due to the collapse of Rana Plaza at the beginning of the third fiscal year, the aspects of this project
have changed drastically.
(1) Incident of Rana Plaza Building
On April 24, 2013, the Rana Plaza
Building of 9-story collapsed
without
occurrence
of
any
earthquake, it caused a disaster of
1,135 casualties, including the staff
of the garment factory. It was the
typical vulnerability of the building
in Bangladesh. They bare seismic
design deficiencies, extension of
10th floor out of 6-storeyed design,
office usage in application but
actually factory use. The quality of
construction was quite poor that
concrete strength was less than half
of the required strength of BNBC. In
Fig. 13 Rana Plaza Incident
addition, the building permit
application was faked one. The Incident Investigation Committee report by the PWD has been highly
appreciated. It should be mentioned that the most of the members of the Investigation committee were
trained under this project.
(2) Japanese Loan and Technical Support
Since the Ready Made Garment (RMG) industry has been serving as a mainstay for Bangladesh, the
agencies of all over the country have embarked on measures. Also the Japanese side has launched
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instantaneously support for the
retrofitting work of RMG factories by
SME loan. The project team was
entrusted for the technical support.
There are about 5000 RMG
factories in the country, the majority
of which is visually inspected
Comply BNBC
prioritizing fire protection by the
Lower than BNBC
European and American buyers union
Substantially Lower than BNBC
namely ACCORD and ALLIANCE, Fig. 14 Simple Evaluation Result of Applied RMG Factories
and ILO (World Labor Organization).
Around one third of the inspected factories need renovation measures. DIFE (Department of
Inspection for Factories and Establishments under the Ministry of Labour and Employment) has issued
a shutdown instruction to dozens of factories which are of very poor conditions. However, further
support is not considered by these organizations.
On the other hand, JICA has signed MOU with the associations of garment industry, knitwear
industry (BGMEA, BKMEA respectively), Bangladesh Bank, and PWD. Through this scheme,
approximately 200 applicants were accepted but reduced to 55 after a document check. The results of a
simple evaluation on 55 factories showed that 2/3 did not follow BNBC, 15% were found to be far
below BNBC requirement.
The one selected factory among
applied RMG factories got credit limit
from the bank after building survey
and seismic evaluation. The first
retrofitting construction work was
started in February 2015 after the
retrofitting design, and it was
completed after about one year. There
Fig. 15
are still some ongoing activities.
Loan

First Retrofitting Work at RMG Factory by Japanese

3. Issues and Recommendations
The main issues, challenges and recommendations through this project are as follows.
3- 1. Capacity Development, Human Resource Development
The project goal is the capacity development of PWD building engineers. After almost five year
efforts, certain outcome has been achieved, and some human resources developed who can play the
leading role for future. However, since not all counterpart engineers can stand alone, there is a need for
further efforts. Also, assuming a huge number of vulnerable buildings in Bangladesh, it is very
difficult to handle these numbers only by PWD engineers. It is necessary to train other organizations’
engineers to accomplish the job. It should be noted that, there is a Training Academy operates by PWD
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but there are many issues such as insufficient budget, shortage of lecturers, and curriculum need to be
solved. Therefore, there is a requirement for development of an overall plan of training.
3- 2. Manuals and Building Code
Under this project, following the BNBC, the six manuals and guidelines were prepared. They are
effective as practical supplements for BNBC execution. On the other hand, BNBC, enacted in 1993,
revised in 2006, actually enforced in 2009, has a reality that it is not complied as it should be at the
time of construction in the past. Considering the realization of safety enhancement of the buildings
against the disasters, by any means, it should be the top priority to enforce the compliance of BNBC as
early as possible in the whole country.
(1) Revision of BNBC
The revisions made on the old versions were approved by the committee in 2014, and in 2015 all
editing works were also finished, but an official order still pending which is hindering the enforcement.
In addition, in the revised version, although the terms of seismic design is given importance than ever,
there is no specific description with respect to seismic evaluation and seismic retrofitting. Therefore,
regarding seismic evaluation, seismic retrofitting, as well as construction supervision, it is hoped that
the manuals prepared under this project can be very advantageous.
(2) Dissemination/Enforcenment System
As described in SOD, dissemination of BNBC is the responsibility of MoHPW. BNBC 2006
proposed BBRA (Bangladesh Building Regulatory Authority) as the monitoring organization for
BNBC enforcement. However, as of now it has not been realized. More effective endeavors of
MoHPW are essential.
3-3. External Situations
(1) Other JICA Projects
In addition to this technical cooperation project, there are few JICA funded on-going projects, namely
Urban Building Safety Projects (UBSP), a hospital-related building project and the joint research
project (SATREPS). Since there are many relevant activities, it is recommended that sharing of
experience gained from this project is done properly so that positive impacts are achieved in other
projects.
(2) Seismic Retrofitting Construction of RMG factories
The Japanese Embassy and JICA decided to provide a loan for seismic retrofitting of RMG factories
and acted promptly after Rana Plaza incident. This project team provided all necessary technical
supports for that RMG project. Retrofitting construction work was started in 2015, and completed over
a period of one year. During this work, in order to take advantage of the results of training and
manuals, it is believed that further knowledge have been piled up with local contractors and designers.
This is one of the major achievements of the project. It is assumed that more works of this kind will
continue on other candidate RMG factories resulting continuation of this project.
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(3) Related to RMG Industry
Regarding around 5000 RMG factories across the country, the three organizations such as ILO,
ASCCORD and ALLIANCE conducted preliminary inspection. They publicized the results that one
third of factories were unsafe. However, the focus of the inspection was mainly on the fire protection
due to the 2012 garment factory fire accident that caused over 100 death. Among the inspected
factories, about 30 factories were given shutdown notice by DIFE for their poor conditions. However,
these organizations do not go for further activities. And they delegated the responsibilities to the
factory owner side. Further, they recommended to perform a Detailed Engineering Assessment (DEA)
by owners’ expenses. ILO has called for forming an unified guidelines of DEA, but technically there
are many problems.

Fig. 16

Fire Accident at Tazreen company, 2012

3-4. Evaluation and Recommendations
(1) Evaluation of the Project
For project evaluation purposes, baseline and end-line surveys were carried out by the project team.
Every year, interviews were taken and interpreted. Comparison of the results show that the
counterparts have improved their technical capabilities substantially.
In addition, JICA also carried out their own evaluations at the middle and end of the project. There
were five categories in terms of relevance, effectiveness, efficiency, impact and sustainability in the
evaluation method, and it was concluded that there was a great effect. In future, human resource
development not only of PWD is expected and the sustainability of the project has been encouraged.
(2) Recommendations
In this project, the following recommendations are made:
1) To form and to execute the program focusing on human resource development on seismic
Technology
2) To utilize and to revise the manuals
3) To succeed and to develop the technical experiences and lessons during design, construction
and supervision
4) To establish technical aspects and system on seismic retrofitting for public buildings in PWD
5) To continue the project
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