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Max. Displacement : 1.2643 m (t=30.53 sec) - Building: 2811 / Storey: 7
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Lesson learned from IISEE and SATREPS-TSUIB project

Md Shafiul Islam

@Senior Research Engineer, Housing and Building Research Institute, Dhaka, Bangladesh

1. Introduction

Bangladesh is located in severe seismic zone and has
large stock of seismically vulnerable buildings in large cities
like Dhaka, Chattogram and Sylhet. The Government of
Bangladesh has initiated several technical cooperation and
research projects, as shown in Figure 1, with cooperation
of Japan International Cooperation Agency (JICA). Public
Works Department (PWD) under Ministry of Housing and
Public Works was a counterpart-member of those projects
from Bangladesh Side. As a member of PWD, I was involved
both projects namely “Capacity Development on Natural
Disaster-Resistant Technique of Construction and Retrofitting
for Public Buildings in the People’s Republic of Bangladesh”
(CNCRP) and “Technical Development to Upgrade Structural
Integrity of Buildings in Densely Populated Urban Areas
and Its Strategic Implementation towards Resilient Cities
in Bangladesh (TSUIB)” under Science and Technology
Research Partnership for Sustainable Development
(SATREPS) program. The main objectives of those projects
were to develop tools and technics for seismic evaluation
existing RC buildings in Bangladesh. Several manuals/
guidelines are published as outcome of those projects for
practical application. In the following sections, my activities,
experiences, learned-lessons and gathered knowledges from

these projects are discussed.

Project name Duration
2021 2022 2023

CNCRP: 205 201520162017 e
Capacity Development Project ~ il TR
BSPP: ! [ o g
Knowledge Dissemination : : “ : :
SATREPS-TSUIB: ! o Pl

Project for Upg :  ——
of CNCRP manual 1 oo T
UBSP: i P G
Retrofitting Work Implementation | I AR
Project ! P ﬂ

Figure 1: JICA supported projects with duration in
Bangladesh

2. Involvement in JICA-CNCRP project

PWD has taken initiatives a capacity development projects
such as CNCRP (2011-2015) and Building Safety Promotion
Project For Disaster Risk Reduction (BSPP) (2016-2021) in
last decade supported by JICA. The major objective of the
CNCRP project were strengthening the capacity of PWD

engineers in the areas of vulnerability assessment, retrofit
design, construction, and quality control and to prepare six
helping manuals for retrofitting & new building design. The
CNCRP project was conducted by 5 working groups from
Bangladesh side and a JICA Expert Team (JET-A team with
wide experience regarding Japanese seismic evaluation and
retrofitting standard) from Japan side. As a member of PWD,
I was involved in this project as a member of Working Group
2 (WG2). The main task of WG2 was to learn the Japanese
Seismic Evaluation and Retrofitting standard (JBDPA
standard), retrofit construction techniques by the help of JICA
Expert Team. It was a great opportunity to learn the basic
idea and concept of Japanese seismic evaluation guidelines
and Architectural Institute of Japan (AlJ) seismic design code
of RC structures. A group of project members along with me
visited in Japan for three weeks technical training and tour
on “Anti-Seismic Techniques” in Tokyo, Tohoku and Kansai
region. It was my first visit in Japan and a great opportunity
to learn the practical experience and knowledge regarding
seismic evaluation, retrofitting and disaster preparedness in
these areas after the major earthquakes like the Great East
Japan EQ, 2011 and Kobe EQ, 1995. The specialty of this
trip was to visit several new buildings’ construction and
retrofit construction site, and earthquake engineering research
institute namely E-Defense (Figures 2 and 3), a national

research institute in Japan.

Figure 2: 3D-shake table at  Figure 3: Tested 3-storied

E-Defense, Japan full-scale bldg.

As a member of this project, I was nominated as a JICA
trainee to participate a long-term special training program on
earthquake engineering and seismology financial supported
by JICA which was held at Building Research Institute (BRI),
Tsukuba, Japan.
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3. Participation in training course at IISEE, BRI

Every year International Institute of Seismology and
Earthquake Engineering (IISEE), BRI conducts one year long
training course on “Seismology, Earthquake Engineering and
Disaster Recovery Management Policy” financial supported
by JICA. However, Graduate Research Institute for Policy
Studies (GRIPS) provides the Master’s Degree in “Disaster
Management Policy” after successful completion of the
training course work in addition with individual study at
IISEE and one-month intensive course-work in Disaster
Management Policy at GRIPS, Tokyo, Japan. It was a great
opportunity to join as a participant in the training course (55th
one year training course, Academic year 2014-2015). The
training course includes theory, experimental observation,
and practical experience in the Earthquake Engineering
field. The observation of shake table test (Figure 4) was a
great opportunity to learn how to conduct the test and data

analysis, within the course work.

s
Figure 4: Shake table test of unreinforced masonry
structure (a) Test specimen, (b) IISEE participants’ group
photo with Dr. Inukai and Dr. Azuhata.

There were several site visits and observations in different
earthquakes and tsunami affected areas in Tohoku and
Kansai region to observe the devastation of the Great East
Japan EQ, 2011 and the Kobe EQ, 1995. The aims of these
visits were to observe the restoration, and reconstruction
process as shown in Figure 5, realizing the disaster recovery
management activities by the local and central government
with the help of local people. The visit to Disaster Reduction
and Human Renovation Institution at Kobe and Myoken EQ
memorial park at Nagaoka, Niigata (Figures 6 and 7) were a
great chance to learn the severity of earthquake, and disaster-

prevention lessons for the future disaster-preparedness.

(@)

e | and
FFovition

Figure 5: Onagaowa reconstruction: (a) Relocation of
residence/business areas; (b) Site development

Figure 6: Disaster Reduction Figure 7: Myoken EQ

and Human Renovation
Institution, Kobe

memorial park, Nagaoka

One of interesting visit was to observe retrofit construction
using base isolation technique in Osaka Prefectural
government building located at Osaka prefecture. I had a
chance to learn the whole construction procedure of base
isolated building from foundation excavation to insertion of

rubber bearing as shown in Figure 8(a) to 8(d).

Figure 8: The construction process of base isolation
retrofitting (a) Excavation and insertion of temporary pile,
(b) Reinforcement detailing of isolator base pile cap, (c)
Insertion of base plate, and (d) Insertion of isolator rubber
bearing.

I have successfully completed the training course in IISEE
and obtained Master’s Degree in Disaster Management
Policy from GRIPS. I was glad and honored to receive the
IISEE Director Award for outstanding performance in both

academic and individual study as shown in Figure 9.

Figure 9: IISEE Director Award handed by Dr. Yokoi
Toshiaki to Md. Shafiul Islam
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4. Working as a member of SATREPS-TSUIB

As previously mentioned, CNCRP seismic evaluation
and retrofitting manuals were developed based on the
JBDPA standard. Since the buildings’ structural system and
characteristics are different from Japan, several issues in the
manual are needed to be addressed. In order to overcome
those issues, Government of Bangladesh has taken initiatives
a research project between Bangladesh and Japan financial
supported by JICA and Japan Science and Technology Agency
(JST) namely “Technical Development to Upgrade Structural
Integrity of Buildings in Densely Populated Urban Areas
and Its Strategic Implementation towards Resilient Cities
in Bangladesh (TSUIB)” under SATREPS. The project was
formulated on major topics such as fundamental field survey,
development of performance evaluation methodologies,
development of retrofit schemes, and development of efficient
and effective urban planning strategies, implemented by four
working groups. The project was headed by Housing and
Building Research Institute (HBRI, Bangladesh side) and
The University of Tokyo (UTokyo, Japan side) along with
four leading universities in Japan and four universities in
Bangladesh along with PWD. As a member of PWD, I was
involved in this project. I was glad to receive the MEXT
scholarship for pursuing my Ph. D study (2016-2019) in
Graduate School of Engineering at Tohoku University,
Sendai. My Ph. D study and research was development
of a rapid visual screening method namely Visual Rating
(VR) method, a major task among the seismic evaluation
methodologies in this project. In addition to my Ph. D study, I
was also involved in research related to seismic evaluation &
retrofitting technique, and development of manual/guidelines,

arrangement of workshop and dissemination seminars.

4.1. Development of Visual Rating (VR) method

As mentioned earlier, there is large stock of vulnerable
buildings in big cities like Dhaka. But with limited resources
and expert engineer, it is not easy to conduct detailed seismic
evaluation and retrofitting. Prioritization using VR method
for detailed seismic evaluation beforehand is one of the best
solutions to overcome these situations. During development
of the VR method, existing rapid visual screening methods
were studied and it was found that due to different structural
system, those existing methods are not directly applied on
existing RC buildings. The basic idea/concept of the VR
method comes from Japanese Seismic evaluation standard
(JBDPA standard). This VR method has been developed

based on theory and practical application on existing RC
buildings. In order to understand the effectiveness and
applicability, the VR method was applied on several existing
RC buildings located in Dhaka, Bangladesh as shown in

Figure 10. It was a great opportunity to learn the preparation,

planning and conduct the building survey and investigation.

Figure 11: VR open forum at Figure 12: Application VR
PWD method in forum

An open forum for local engineers and researchers was
held (Figure 11) at Dhaka to introduce of the VR method,
and its field application and effectiveness. The methodology
was introduced in the first session and a practical training
of its application to existing buildings was conducted in the
second session (Figures 11 and 12). A VR users’ manual is
published to understand application process with examples
for professional engineer (Figure 13). Five manuals/
guidelines were published thorough this SATREPS-TSUIB
project. I was involved in VR manual, Seismic Evaluation
and Retrofit Design guidelines as shown in Figure 13. It
was a great chance to involve and learn the compilation and

editorial work of these guidelines.

SEISMIC RETROFIT
DESIGN OF

T L SEISMIC
FOREOTENTIAY EVALUATION OF
i

Figure 13: SATREPS-TSUIB guidelines/manual

4.2 Experiment thorough remote testing facilities

We do not have experience about remote testing and
learning process. Due to COVID-19, travel was restricted
but we needed to carry forward the experiment. Therefore,

remote testing and learning facilities has been developed to
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overcome the situation. It was a great experience to arrange
experiment in Dhaka, jointly conducted by Ahsanullah
University of Science and Technology (AUST) and HBRI,

and Tohoku University via online (Figure 14).

Figure 14: Remote joint experiment between (a) HBRI lab
and (b) Observation at Tohoku University

4.3. Dissemination seminars in SATREPS-TSUIB
Several seminars were held to disseminate the developed
ideas and collect opinion/comments from practical engineers
and academicians. Before finalization of the seismic
evaluation and retrofitting guidelines, several seminars
were held on online due to COVID-19 restriction as shown
in Figure 15(a). It was my first experience to arrange such
remote/online seminars. Comments and opinion from
the participant were collected and incorporated to further
improvement of the guidelines. The seminar was recorded
and uploaded on the project website [https://www.satreps-
tsuib.net/] to disseminate among researchers and professional

engineers for further study.

™ 1 NI
A RA Tk |
FRBYE 2 1

Figure 15: (a) Online dissemination seminar; (b) Face-to-
face seminar and poster session

Five face-to-face seminar, as shown in Figure 15(b), were
held to disseminate the SATREPS-TSUIB guidelines among
general engineers and practitioners in four major cities
Rajshahi, Khulna, Sylhet and Chattogram. The final seminar
was held at Dhaka with large number of participants with
high official from different organizations/institutions. It was
a great experience for me arranging the program planning

and schedule, presentation materials and the posters.

5. Participation in International and National
seminars/conferences

I participated different national and international
conferences during my Masters’ and Ph. D studies such
as Japan Concrete Institute (JCI) Annual Convention,
AlJ annual meeting held in different cities namely Kobe,
Sapporo, Hiroshima, Chiba, and Kanazawa. I am very much
glad and honored to receive JCI best paper Award in JCI
Annual Convention in 2018 and 2019 consecutively, and
JCI Encouragement Award, 2019 from JCI Tohoku Branch
(Figure 16 and 17).

Figure 17: JCI
Encouragement Award, 2019

Figure 16: JCI best paper
Award (2018, 2019)

I also participated several international conferences such as
the 11th Pacific Conference on Earthquake Engineering (11th
PCEE) in 2019 at Auckland, New Zeeland, and the hybrid
17th World conference on Earthquake Engineering (17th
WCEE) in 2021 held at Sendai International convention
Center, Sendai, Miyagi, Japan. Since I was a faculty member
of Tohoku University, I have got opportunity to attend on-site
conference. I was a session chair in the SOP on-line (Flash

Talks) poster session in the conference.

6. Conclusion

This article describes my achievement, gathered
knowledges and experiences thorough the training courses
in IISEE and the SATEPS-TSUIB project. I am very
much grateful to JICA and JST, and PWD for giving me
this opportunity. I believe these types of training program
and research project should be continued to develop the

researchers to carry forward such future research activities.

Md Shafiul Islam, Ph. D

Graduated from Tohoku University
in 2019. Dr. Islam is working as an
Executive Engineer (Civil), Public Works
Department (PWD) under Ministry of
Housing and Public Works. He currently
has been working on deputation as Senior
Research Engineer at Housing and Building Research Institute
(HBRI), Dhaka, Bangladesh. He was serving as an Assistant
Professor and Research Associate at the Department of
Architecture and Building Science, Tohoku University, Sendai,
Japan. His research interest is seismic diagnosis and retrofitting
of existing RC buildings.
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“2022 Indonesia Earthquake”,
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