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Dynamic out-of-plane behavior of unreinforced masonry walls in RC frames
S M Naheed Adnan (The University of Tokyo)

Unreinforced masonry (URM) walls are one of the most common construction
elements used all over the world, especially in developing countries. They
are commonly used for partitioning. However, generally, URM infill walls
are considered non-structural elements thus their effect on the behavior of the
structure is not considered in the design phase of buildings. This exclusion of
URM walls’ behavior in the structural design may lead to the possibility of
unexpected behavior of the structure during an earthquake. Past experimental
studies have shown us that the presence of a URM infill wall can change the
failure mode of the frame. This indicates that by not considering the URM wall
in the structural design we jeopardize one of the key aspects of the building
structure design philosophy which is controlling the failure mode in the event of
collapse/failure.

The behavior of the URM infill walls can be broadly divided into two types: (1)
in-plane (IP), (2) out-of-plane (OoP). Moreover, prior in-plane damage can affect
the out-of-plane behavior and vice-versa. Among the past studies, only a small .
number of experimental campaigns are undertaken on the OoP behavior of URM Figure 1: OoP collapse of URM infill walls
infill walls compared to IP behavior [1]. During the event of earthquakes in the during earthquakes [2]
past the collapse of URM infill walls in the OoP direction was observed in several
cases [2]. Shaking table tests can be considered the most realistic way to replicate the real earthquake scenario in an experimental
facility. However, due to the complexity, lack of facilities, and budget constraints, shaking table tests on the OoP behavior of URM
infill walls are quite scarce. Previously, in Nakano laboratory of Institute of Industrial Science, the University of Tokyo, we tested
URM infills in RC frames in the IP direction [3]. Considering the issues stated on the OoP behavior, this time we have undertaken
a shaking table experimental campaign on the dynamic OoP behavior of URM infill walls. In this experimental campaign, we
have designed and constructed 3 full-scale specimens with URM walls in RC frame considering an assumed prototype building in
Bangladesh. To consider the effect of prior IP damage the specimens will be tested in the in-plane direction first. Afterward, it will
be rotated 90° and placed on the shaking table then dynamic OoP shaking will be applied. We are going to use cutting-edge motion
capture system to capture the total behavior of the wall and frame during the shakings. In addition to the experimental campaign, we
are also developing a numerical macro-model to simulate the dynamic OoP behavior of the specimens during the shaking test. The IP
test of the first specimen showed sliding shear failure of the wall and divided the wall into 2 approximately equal-sized wall bodies.
In the numerical model, we are considering both the translational movement and rocking of both of the wall bodies. The wall-frame
interaction is considered in the system via friction springs in the model. At present, we are conducting preliminary analysis using the
model to predict the behavior that we might expect in the OoP test.

| 1. In-plane test | » | 2. Out-of-plane test |
‘ ‘ Pin-connection
J 5l | j’ii Linear
‘ l 7 ‘ —‘E slider
N
§ $ A Stbel i
j\ Upper wall body —;: S beam
- ‘ i £
A I T p————— :: g |
- B o & —
7 13 Specimen
‘;/ Y Sm=mom: === B rotated 90°
| IP static test ‘ ‘ ‘ /] Shake table
Specimen after in-plane damage (1.00% drift
P P ge ( ° ) OoP dynamic shaking
Test conducted in 2022)| [Testing planned in 2023

Figure 2: In-pane and out of plane test scheme
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Invitation to the 16th Japan Earthquake Engineering Symposium

Yoshiaki HISADA (Chairperson), Masayuki KOHIYAMA, Masayuki NAGANO,
Shinichi MATSUSHIMA, Takaaki IKEDA, and Tomoki HIKITA
Organizing Committee of the 16th Japan Earthquake Engineering Symposium

The 16th Japan Earthquake Engineering Symposium (16JEES) will be held from November 23 to 25, 2023". The venue will
be PACIFICO Yokohama North” (Photo 1) in Yokohama, which experienced the Great Kanto Earthquake 100 years ago. 16JEES
will be jointly hosted by 12 academic societies, with Japan Association for Earthquake Engineering (JAEE) as the coordinator,
Architectural Institute of Japan, Institute of Social Safety Science, Japan Society for Disaster Information Studies, Japan Society for
Disaster Recovery and Revitalization, Japan Society for Natural Disaster Science, Japan Society of Civil Engineers, Japan Society
of Mechanical Engineers, Japanese Geotechnical Society, Japanese Society for Active Fault Studies, Seismological Society of Japan,
and The City Planning Institute of Japan. The main theme of the 16JEES is “A century after the Kanto Earthquake, an outlook into
earthquake engineering in the next century—Learning from the past, towards a sustainable society resilient to compound catastrophic
disasters.”

16JEES invites papers on earthquake engineering and earthquake disaster reduction (Table 1) and abstracts should be submitted
by the deadline, May 8, 2023. We are planning an award for young researchers, and students in particular are encouraged to
contribute. Paper presentations may be either oral or poster. An emergency session on the 2023 Turkey—Syria earthquake will be held
in a timely manner. We hope that many people from a wide range of fields will present their research and engage in lively discussions.

16JEES will offer many events for participants. The first is a special session “Special Lecture and Panel Discussion,” which will
be focused on lessons learned from the Great Kanto Earthquake 100 years ago to the present and suggestions for the next 100 years.
In addition, we will create a digital map of historical sites and monuments of the Great Kanto Earthquake that connects 100 years
ago to the present day, as well as a walk map that allows participants to visit historical sites and monuments on their own. Finally, an
excursion to the disaster memorial sites will be held on Sunday, November 26. More details will be posted on the 16JEES website"
in due course.

To facilitate international exchange and collaboration among academia and organizations, 16JEES will include a session for
international students studying earthquake engineering in Japan to present and discuss in English, as well as a special session
“International Keynote Session” inviting keynote speakers from Indonesian Earthquake Engineering Association, Chinese Taiwan
Society for Earthquake Engineering, the National Center for Research on Earthquake Engineering, Taiwan, and Chapter on
Earthquake and Wind Effects on Buildings and Structures in Engineering Institute of Thailand to share various issues related to
earthquake engineering that each country is facing and discuss them in line with the theme of 16JEES.

In addition to academic presentations, a technology exhibition will be held in the same room as the poster session venue.
Companies, institutions, and organizations will introduce their state-of-the-art technologies and participants will be able to
understand the excellence and challenges of earthquake engineering-related technologies.

We invite you to join us at 16JEES and utilize this valuable opportunity to think about the past and future of earthquake
engineering.

Table 1. Key Dates

Date Deadline/Event
May 8, 2023 Abstract submission deadline
Late May, 2023 Notification of acceptance
Early July, 2023 Full paper submission open
August 15, 2023 Full paper submission deadline
November 23-25, 2023 | Dates of 16JEES

Photo 1. PACIFICO Yokohama North?

Acknowledgments
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