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Towards an Earthquake Resilient Society for Bangladesh
S. M. Naheed Adnan(The University of Tokyo)

Bangladesh has become one of Asia’s most remarkable and unexpected success stories in recent years. At present, the country is
undergoing unprecedented rapid infrastructure growth since its independence. The capital Dhaka has become one of the most densely
populated cities in the world. The country is located in Alpine-Himalayan orogenic belt which is one of the most seismically active
regions in the world but over 100 years have passed since the last damaging earthquake in Dhaka. An estimation by UNDP in 2013
alarmed that if an earthquake of magnitude 6.5 hits Dhaka, more than 88,000 buildings could collapse. The country has witnessed
several tragic events of building collapse even without any earthquake (Spectrum factory, Rana plaza collapse, etc.) which resulted
in the loss of a large number of lives.

The first national building standard of the country
“Bangladesh National Building Code 1993 (BNBC 1993)
was drafted in 1993 but it was enforced as a law in 2006.
Most of the buildings constructed before the publication
and enforcement of BNBC 1993 did not follow any proper
guidelines for seismic design rather it depended on the
judgment and knowledge of the engineers. The primary
concept behind the development of the first edition of
BNBC was just to follow the existing established standards
or regulations in different countries. The older buildings
in Bangladesh, have some distinct features like the use of
plain bars instead of deformed bars, straight anchorage - :
of beam longitudinal bars in the beam-column joints, Rana Plaza Collapse in 2013
high axial load on the columns, very low strength of concrete, insufficient lap-length of rebars, poor hooking in ties and stirrups,
etc. One of the most common features of the buildings in Bangladesh is the use of masonry walls for partitioning, even in well-
designed modern buildings. However, the general practice for designing a building in Bangladesh does not consider the effect of
masonry walls on structural performance. They are considered a non-structural element in the design. Additionally, in recent years,
flat-plate structures have gained popularity because of their architectural flexibility, use of space and shorter construction time.
Regardless of the advantages, due to the absence of beams or shear walls in the flat-plate system excessive deformations occur under
the lateral loading from the earthquakes resulting in poor structural performance. The country has a large stock of buildings whose
performance in the time of an earthquake is unclear. The buildings before seismic design/retrofit are undoubtedly most vulnerable (as
was demonstrated in Turkey, Taiwan, Indonesia, Japan, and many other countries) in terms of low strength concrete, poorly provided
/detailed reinforcing bars, etc. Before retrofitting, the
performance of these buildings needs to be assessed. In the
evaluation process, the classification of the buildings into
different categories is required to decide which buildings to
demolish and which to retrofit and how.

Japan has been a long-trusted partner to Bangladesh
since its independence. From the beginning, Japan was
supporting Bangladesh in major infrastructure development
schemes. Undoubtedly Japan has experienced more
earthquakes than any other country. From the knowledge
learned from past earthquakes, Japan has developed

the most modern technologies to fight earthquakes.

Hence, Bangladesh is looking forward to preparing its
building structures against earthquakes by using Japanese  Test of RC Frame with Masonry Infill and Straight Anchorage
technologies and know-how and Japan is helping at the University of Tokyo
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proactively. In an effort in this regard, the JICA Technical Cooperation project named CNCRP started in 2011 focusing on seismic
evaluation and retrofit of buildings. From 2016, in the 2nd phase of CNCRP, a project named BSPP started. Aiming to support these
efforts from an academic perspective, the SATREPS-TSUIB project is undertaken in 2016. Universities and government agencies
from both Japan and Bangladesh are actively conducting research and surveys in this project. One of the outcomes of this project
will be a seismic retrofit guideline that addresses the condition of building structures in Bangladesh. This guideline will help the
engineers of Bangladesh to evaluate the performance of existing building structures under an anticipated earthquake and to undertake
efficient retrofit schemes to avoid building collapse due to earthquakes. The exchange of young researchers in this project will create
future leaders who will implement the technologies developed through this project and train the engineers in Bangladesh.

However, only by establishing a guideline for seismic performance evaluation and retrofit schemes is not enough to make an
earthquake resilient society. The major task at hand for the future is the implementation. In this regard, the government and society
have to work hand in hand. Awareness among the people is the first step to be taken. Also, government incentives to support the
building owners to retrofit vulnerable buildings are necessary. Now the question that remains at hand is that is Bangladesh prepared

to take on such an enormous challenge ahead?
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