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International Urgent Collaborative Projects
Regarding the 2023 Southeastern Tlirkiye Earthquakes within the J-RAPID Program

1. Title of the Project : ” Strong motion observation in damaged areas of the 2023

Kahramanmaras, Turkey, Earthquake

2. Research/Investigation Period : 2023.8 ~ 2024.8
3. Main Investigators :

Japanese Team
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Total Number of participating researchers in the project: 6
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Total Number of participating researchers in the project: 8

4. Objectives and Challenges

The 2023 Kahramamaras earthquake caused severe damage in major cities 1in
southeastern Turkey. In this study, we conducted temporary strong motion observations
in the damaged areas and clarified the characteristics of strong ground motion
characteristics and ground amplification effects in the areas by analyzing derived
strong earthquake records due to aftershocks. Furthermore, we investigated the
relationship between the strong ground motion characteristics and the cause of
building damage from these results

5. Results of the research/survey activities
5-1. Results of joint research. Expected future development, ripple effect on
society

In this study, we collected strong motion data at the temporary strong—motion
observations in the damaged areas of the Kahramamaras earthquake, and clarified the
characteristics of earthquake motion in the areas by combining the data at existing
strong—motion observation points. Furthermore, we attempted to estimate the response
spectrum of the main shock (the first earthquake), and the estimated results in the
damaged areas exceeded the spectral amplitude used in the Japanese



earthquake-resistant design. In particular, we clarified that the rate of severe
building damage is closely related to the response spectrum amplitude at a period
of around 1 second. Furthermore, we reanalyzed existing research results on the
amplification characteristics of strong—motion observation stations in the areas
and pointed out that shallow and deep soils make different contributions to the
amplification factors in each region. In particular, we found that it is necessary
to consider the influence of the deep soil layers to understand the characteristics
of earthquake motion and the cause of building damage in the Antakya region, where
the damage was the most severe

The earthquake motion spectral amplitude in the damaged areas estimated in this
study is expected to be useful for reevaluating the earthquake load for the current
earthquake safety assessment of Turkish structures. In addition, the deep soil model
at the strong motion observation stations in the damaged areas estimated in this study
is expected to be used in formulating future input earthquake motions for the design
of high-rise buildings and base—-isolated buildings

5-2. Added Value from International collaborative work

Many of the participants in this research are mid—career researchers who are expected
to be active in the next decade of earthquake disaster science in both countries

Through this research, the academic exchange relationships in earthquake disaster
science that have been built by the principal investigators of both countries have
been passed on to the next generation. This research also served as an opportunity
for Japanese graduate students to study in Turkey and for Turkish postdoctoral
researchers to be accepted in a Japanese university. Thus this research has also
contributed to revitalizing academic exchanges between the young researchers in both
countries.



6. Organized workshops/seminars, presentations, papers and other deliverables

» Organized workshop/seminar: Title, date
» Presentation: Presenters, title, conference

- Papers : Authors, title, journals., vol, page, publish year
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