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Seismic capacity evaluatlon of masonry infilled relnforced concrete buildings
Hamood Alwashali (Tohoku University)

Most of the causalities and damage of earthquakes are usually in
developing countries that are not prepared for disasters, the 2010 Haiti
earthquake, and the 2015 Nepal earthquake (Fig.1) are being recent
examples. Research is in need in such areas to avoid such catastrophic
causalities. Japan with its many experiences with devastating
earthquakes and rapid development of earthquake engineering research
was able to greatly improve the resilience of its buildings and cities. As
I am from a developing country and during my graduate study and then Reinfo rced
research work in Japan, I always thought to be responsible to be a bridge concrete fran% =
to transfer this valuable Japanese knowledge into other countries still
vulnerable and in urgent need.

In this regard, I am glad to have this chance in the JAEE newsletter
to introduce briefly part of my research in Tohoku University. I had e B
an opportunity to be a member of the SATREPS project (Technical Fig.1 Damage to reinforced concrete buildings
Development to Upgrade Structural Integrity of Buildings in Densely ith infill in Nepal EQ 2015
Populated Urban Areas and Its Strategic Implementation towards with masonry infill in Nepa :
Resilient Cities in Bangladesh (TSUIB) funded by (JICA/JST) under the Source of photo [1]
supervision of Professor Nakano Yoshiaki from the University of Tokyo
(for more details regarding SATREPS-TSUIB refer to [2]). The project is a large-scale international collaboration between several
universities and research institutes in Japan and Bangladesh. I had the chance to be part of the team headed by Professor Maeda
Masaki leader of Working Group 2 which is focusing on the seismic evaluation of reinforced concrete buildings.

My research focused on reinforced concrete (RC) buildings with masonry infill. Masonry infills are not commonly used in RC
structures in Japan but are very common in developing countries, China, and Europe. In general, masonry infills are used as partition
walls and are considered as a non-structural element. However, masonry infill walls play an important role in the seismic capacity
of buildings since they would work as a structural element and could greatly change the seismic behavior, which was noticed in
past earthquakes and experimental investigations. Despite the major role of masonry infill in the seismic capacity, masonry infill
has commonly been ignored in the seismic design of reinforced concrete buildings due to an incomplete knowledge concerning the
behavior of infill and complexity in evaluating its failure modes. This research started as part of my Ph.D. study and is still ongoing.
(Period from October-2015 ~ March 2022). My research activities and contribution could be divided into four main activities as
shown in Fig.2. This research is unique in that it combines experimental study, mathematical modeling, and actual application to
existing buildings in several countries.

1)Experimental tests of RC frame with masonry infill investigate influencing parameters (for more details refer to Alwashali et al.
[3]&[4]). The tests were conducted in Tohoku University, as well as collaboration with international co-partners researchers to
conduct tests in Housing and Building Research Institute (HBRI) in Bangladesh.

2)Field surveys of several existing buildings to evaluate actual conditions construction practices and material characteristics in
Dhaka city in Bangladesh. The surveys were conducted by collaboration with Public Work Department (PWD which is responsible
to design and construct governmental buildings) in Bangladesh

3)Propose an analytical model to evaluate masonry infill and then propose simplified models to evaluate the seismic capacity of RC
buildings with masonry buildings. For more details regarding the simplified method refer to [5].

4)The outcome of the research work was then transformed into a seismic evaluation guideline, to transfer outcomes into the practical
field. The Guideline will be planned to be published in the year 2022, consisting of several chapters where each chapter focuses on
a critical issue related to the seismic evaluation of buildings in Bangladesh, such as Flat-slab structures, low-strength concrete, and
masonry infill. I was part of the Tohoku University team which focused on the seismic capacity evaluation of masonry infill.

Finally, I hope my research will help to improve the field of seismic evaluation of RC buildings with masonry infill by proposing
easier and practical methods that can be applied in developing countries. Direct contribution directly to the safety of society was
always the main motivation to continue my research and to build resilient cities worldwide, which is also one of the 17 interlinked
global goals of SDGs by the United Nations.

References:

[1] Datacenter hub, https://datacenterhub.org/resources/14160.

[2] SATREPS TSUIB homepage: https://www.satreps-tsuib.net/

[3] Alwashali, H., Torihata, Y., Jin, K., Maeda, M. Experimental observations on the in-plane behaviour of masonry wall infilled
RC frames; focusing on deformations limits and backbone curve. Bulletin of Earthquake Engineering.2018;16:3:1373—-1397.

[4] Alwashali, H., Sen, D., Jin, K., Maeda, M. Experimental investigation of influences of several parameters on seismic capacity of
masonry infilled reinforced concrete frame. Engineering Structures.2019;189:11-24

[5]Alwashali, H., Islam, S., Sen, D., Monical J., Maeda, M. Seismic capacity of RC frame buildings with masonry infill damaged by
past earthquakes. Bulletin of the New Zealand Society for Earthquake Engineering.2020;53:1:13-21
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Activity 1:
Experimental work
Experimental study conducted = [ International Collaboration
in Tohoku Universi 3 —

Activity 3: Proposed and validated analytical models
tm[
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Proposed seismic capacity evaluation methods for RC buildings with masonry infill Setsuric capacity1,

- SEW direction).

Publication of a guideline of seismic evaluation guideline
draft is completed and will be published by March 2022 under SATREPS TSUIB project

(Chapter 4 regarding masonry infill.)

Fig. 2 Part of the activities during the research of seismic evaluation of reinforced concrete buildings with masonry
infill in SATREPS TSUIB project
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