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Remote internship program with University of Glasgow
TR - RE T RELHEE T Jitrakon Prasomsri
1. About remote internship with University of Glasgow

Many students at the Tokyo Institute of Technology encountered a new type of

campus experience from 2020 to 2021 after our campus was shut down due to the

coronavirus pandemic. All classrooms have been converted to Zoom calls,

laboratory activities have been paused, and many class discussions have been

taking place on social media applications. In this virtual environment, not just

classrooms and laboratory activities but also internships have become a new type

of difficulty.

Internships are an important method for many students, like me, to learn and get

experience outside of the classroom in the field we are studying. Unfortunately,

due to this difficult situation, | had to opt for the virtual internship. As an

academic intern, | was fortunate enough to have an opportunity to do a distant research internship under the
supervision of Dr. Thomas Shire with the University of Glasgow during the fall semester, from October 1 to
January 6, 2020. Dr. Shire carried out his Ph.D. research at Imperial College London, focusing on discrete
element modeling (DEM) of granular filters for embankment dams using the open-source code LAMMPS.
He is recognized as one of the key contributors in this research area. | was involved in the project on the

particulate mechanics of soils using the discrete element method.

Online meeting with Dr. Shire and my supervisor, Professor Akihiro Takahashi
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2. Activities

I held an online meeting with Dr. Shire and my supervisor, Professor Akihiro Takahashi, to go through the
project details. We opted to use three-dimensional discrete element modeling for numerical simulation of
drained triaxial tests. | began by attempting to learn about the ongoing DEM research. Then | was able to
study and apply the code that Dr. Shire provided. DEM was used to investigate the effects of particle friction
coefficient, rolling stiffness, and cell pressure. DEM has been found to be an effective technique for
understanding the mechanical behavior of granular materials at the micro-scale. Friction, confining pressure,
and rolling stiffness all have an effect on the mechanical behavior of granular material. The project went well,

I received many constructive comments for my research, and finally 1 could acquire the project goal.

DEM Triaxial simulation Force chains

Picture of DEM Triaxial simulation

Effect of Particle Friction Coefficient, p
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3. My perspective on remote internship

Despite the fact that | was unable to observe the actual working environment at the University of Glasgow, |
was able to observe the educational benefits. Remote internships, in my opinion, provide several advantages.
A remote internship, | have realized, is a wonderful method to work with a professor who is an expert in the
same study area as yours. | also learned that whether | worked here at the Tokyo Institute of Technology or
at the University of Glasgow, the working challenges would be the same. Some activities are easier to
complete at home than others. Tasks that need a high level of concentration, such as numerical analysis,
research, or document preparation, are well-suited for a remote internship. To summarize, having a remote
internship was a fantastic experience.

4. Summary

The distance internship helped me to learn how to create an international research project with an overseas
lecturer. Being able to acquire useful feedback and conversations from a specialist with expertise in a specific
research topic. His encouraging comments could help me improve my research project and motivate me to
study more about discrete element modeling. This opportunity has helped me develop critical thinking,
problem-solving skills, and international communication skills, all of which will be useful in my future job.
I would therefore recommend a student to find occasion working with a specialist via distance research for a
different experience from a regular conference/workshop. Furthermore, | had the opportunity to communicate
with Dr. Thomas Shire throughout the project, and | discovered several study gaps in this subject area and
future collaboration prospects.
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Internship at Chulalongkorn University
+ARTHa—2td+ 34 Niraj Malla

1. About the program

Being admitted to International Graduate Program (A), it was mandatory

for me to get involved in the internship for at least three months. Despite

the pandemic and restriction in the movement, | was extremely lucky to be

involved in a virtual internship program under the guidance of Professor

Chatpan Chintanapakdee at Chulalongkorn University and conduct

research work for three months (April 01, 2021 to June 30, 2021).

Chulalongkorn University, founded in 1917, is ranked No. 1 in Thailand

and ranked No. 215 in the world as per QS world university ranking 2022.

This university has 33,996 students among which 24,045 are

undergraduates, 7,359 are postgraduates and 2,455 are doctoral students. The department of civil
engineering is one of the oldest departments of Chulalongkorn University, and it has offered varieties of
research, one of which is related to structural and earthquake engineering.  Professor Chatpan
Chintanapakdee is one of the seismic experts at Chulalongkorn University and has published many scientific

papers with key researchers.

2. Mode of interaction

Due to the pandemic, it was difficult for me to go to Thailand and conduct my research. As a result, we
took advantage of the technology and discuss the work progress through zoom.  During these three months,
I met Professor Chatpan via zoom at least 7 times; some minor problems were also discussed in the email.
In each meeting, we had spent more than two hours discussing the research, and our short and long term

objectives.

3. Research purpose
The main objective of the internship was to develop the framework which can be used to estimate the
response statistics of the building which can be used for various purposes i.e. collapse analysis, direct

monetary loss analysis, etc. and eliminate the time consuming nonlinear response history analysis.
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4. Research accomplishments

During the three months, the predictive equation was formulated, an algorithm for the estimation of the
response statistics of the building was developed and implemented in MATLAB. Moreover, to test the
accuracy, the developed framework was applied to three buildings with a different story for the estimation of
response statistics and its accuracy was gauged with the results of the time-consuming nonlinear response
history analysis which was taken as a benchmark. The results were very intriguing as the obtained solutions
from the developed framework showed very good accuracy when compared with the benchmark. Most
importantly, the results were generated with minimal computational effort, giving an alternative but efficient

approach for the engineers.

5. Post-internship

The off-campus project in civil engineering acted as a bridge between me and Professor Chatpan
Chintanapakdee. The research work that | accomplished during the internship program will not be confined
to the hard drive of my computer. Although the internship period is over, we are planning to publish the
work in the key journals of our field. This will give me another opportunity to collaborate with Professor
Chatpan. Moreover, his desire to discuss more about the research and extend the framework to solve

different problems has also opened the opportunity for me in the future.

6. Final thoughts

At first glance, being International Graduate Program (A) student, it might appear as a burden to get involved
in the off-campus project in civil engineering for at least three months and fulfil the credit during the busy
schedule; however, after witnessing the plethora of opportunity and exposure that the course offers, | feel
myself very fortunate to enroll in this course. Interacting with the professor, who knows a lot about our
research area, and convincing him with the idea and results during the internship period not only strengthened
my knowledge but also gave a boost to my confidence. Apart from the technical part, | also learned time
management skills as | had to show my progress efficiently at a short interval time to get optimum benefit
from the hosting professor.

For the prospective students who are planning to join this course, considering the length of the internship
period, 1 would suggest taking the utmost advantage of the hosting professor and level up the skill. ~ Also, it
would be better to try to know about the lab environment of the hosting professor, get connected with his

students and make an academic relationship.
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Off Campus Project in Civil Engineering | as Remote Research Internship

+ARTHa—2fl+ 3 4 Binod Kumar Shrestha
1. Off Campus Project in Civil Engineering |
The course work “Off campus project in Civil Engineering I” allows a student to
take part in an actual project in his/her field conducted by an institution or a private
company, thus allowing to have proper prospects of the profession. In light of
the current COVID-19 situation, while the aim of this course work was assumed
to be affected, a new method was adopted to accomplish the set objectives. This
new method is a remote research internship, which | adopted as well for my
course. For this internship, I collaborated with a Professor from another renowned University, who has
done a significant contribution to my research field. Under his supervision, | believed I could enhance my
knowledge and understanding of the research, hence helping me to strengthen my future career and also,

provide a platform to gain exposure among different researchers and their working environment.

2. 3-month Remote Research Internship at Chulalongkorn University

Under this internship, | did collaborative work with Professor Anat Ruangrassamee, a Professor from
Chulalongkorn University, Thailand. Professor Anat had completed his Ph.D. from Tokyo Institute of
Technology in 2001 and at current, he is working as a faculty member in the Department of Civil Engineering
of Chulalongkorn University.

A proposal of the remote research internship was submitted to Professor Anat through the
recommendation of my Academic Supervisor Anil C. Wijeyewickrema. The proposed period was for 3-
month (April-June, 2021) with 2 research meetings in a month. Professor Anat accepted the proposal for
the internship and a first meeting was held on April 05, 2021. In this meeting, | presented my research ideas
for the internship, indicating the significance of the research and with constructive discussion, the target
objectives were outlined. The title of the internship project was “Probabilistic Performance Assessment of
Post-Tensioned Hybrid Precast Concrete Walls Under the Seismic Sequence”.

In each research meeting, the research results were discussed. Professor Anat and Professor Anil
provided constructive suggestions/comments, and their critical insights to the research issues, which were
incorporated in my study. Each meeting guided me to proceed in the correct direction and get better results.
On average, each research meeting took around 2 hours. The meeting also included discussions on other
related issues on structural dynamics and earthquake engineering, which further helped me to get an update
on the literature. 1 was able to share my opinions on different engineering topics which boosted my

confidence to present my ideas on varied fields, professionally.
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In the final meeting, the research results were summarized and some conclusions were presented.
The targeted objectives were evaluated by both professors and concluded that my research internship was
successful.  The entire research work conducted during these 3 months was also presented to the Department
of Civil Engineering of Tokyo Institute of Technology and fruitful comments were obtained from the

professors.

3. Benefits of Remote Research Internship

As the internship was remote, first and foremost, | was able to conduct my research remotely with constant
supervision and advice from Professor Anat and Professor Anil.  The meetings were scheduled beforehand
and were held online. For computational research as mine, |1 was able to conduct my internship, while
continuing my other research work simultaneously, hence enhancing my productivity in the given time.
Apart from the research discussion, |1 was able to explore the research development at Chulalongkorn
University, obtain and refine several skills, able to connect with other professionals in my field, and share
my logic confidently in a professional manner. Given the time limitation for the internship, further
development of this research into a Journal Paper could not be fulfilled. Nevertheless, we planned to
continue this collaboration in the future through this remote research internship i.e., publish some scholarly

articles and extending it to other projects as well.

4. What | Have Learned

I developed my communication skills, critical thinking, and decision-making skills.  The collaborative work
can open the door for several opportunities whereby, we can utilize the resource and time effectively which
allows a student to get exposure in developing a career path. No research is perfect from a get-go and as
such, research discussion is very important where one is bound to receive criticism. But, it is important to
receive the criticism in good faith and grow on the criticism to incorporate it into the research. It sharpens
the research and enriches the depth of our knowledge and the work.  The professional meetings and research
discussions allowed me to experience a different working environment from Japan in a similar field.
Although I was doing all works from Tokyo, | could sense the close working environment with Professor

Anat.

5. Some Comments

Although this internship was carried out as a requirement for the course “Off Campus Project in Civil
Engineering 1”, | was able to achieve the stated objectives and aims of the course. | was able to broaden
my understanding of the professionals and institutions in my field. ~ Since | aim to pursue an academic career,
this remote research internship happened to be much more beneficial to the research than | anticipated even

in this difficult COVID-19 scenario.
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Off Campus Project in Civil Engineering

TR - BREE LR 2 4F Supawat WONGTHONGSIRI

1. Introduction

Off Campus Project in Civil Engineering is a mandatory course for
Tokyo Tech Ph.D. students in International Graduate Program (A). Students
can choose whatever they want to get an internship in a company or be a
research student in the university for around 3 months, domestic or overseas
are all applicable. | got an opportunity to intern at a Japanese company,
“Komaihaltec Inc.” (#k < 89 H -~ 7 » 7). This company is
specialized in design and construction of steel bridges, steel framework, and
wind energy generating system as well as manufacture and installation of

construction machinery.

2. Life

The duration of my internship is 3 months from September 1% to November 30", 2020. The main
office and factory are located in Futtsu, Chiba, around 1.5 hours from Tokyo by train and the nearest station
are Aohori. All budgets and facilities were provided by Komaihaltec Inc. including allowance, dormitory,
transportation fee, bicycle, and meals. | mostly stayed at the company’s dormitory in Chiba on weekdays and
back in Tokyo on some weekends. Although this area is an industrial zone, my dormitory is surrounded by
convenience stores, supermarkets, restaurants, etc. The working hours are Monday to Friday, 8:30 to 17:20.
Not only working in the main office building which I spent most of the time here, but I also have a chance to

visit manufacturing factories, testing laboratories as well as inside the wind turbine.

Komaihaltec Inc., Futtsu Plant
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3. Work

During 3 months of an internship as a structural engineer. | belonged to the Technology
Development Division consists of six people. Working environments here are very positive. Everyone on the
team are very kind and willing to help me even we faced some language barriers. For the first few days, | got
a lecture about safety which is very important before went to factories. In the Futtsu plant, they are two main
factories, bridge and steel frame. Inside the factory, they have CDC machines to manufacture steel
components. This cutting-edge technology allows them to produce very precise and quality works. The
inspection also can be done in-situ by ultrasonic testing which is one of the most popular non-destructive
testing methods. Next to the factory is the framework testing facility with a Universal Testing Machine
(UTM) that can load up to 2,000 kN. I also had a chance to get inside a 300 kW wind turbine which was my
very first time. We can monitor the power generated by the sea breeze that provided energy for the whole
factory.

My first main assignment is a bridge design which is a simple live load composite | girder bridge.
I had to manually design the whole bridge including floor slabs, main girders, cross frames, and bracing. One
of the challenging things | found was the difference in design codes or standards between Thailand and Japan.
I used to study and design based on Thai standards only. It takes time before I fully understand them. After
that, they provided me an analysis/design software to verify the finalized structure.

The second main assignment is the cable damper design. This is an ongoing project for the cable-
stayed bridge scheduled to be constructed on the Lena River in Russia. Extreme temperature, vortex
excitation and heavy rainfall are predicted to cause the vibration on cables. Adding a damper to the cable is
one of the countermeasures, therefore, | had to make some calculations for suitable damper being used such
as damping coefficient and damper position based on the specification of each cable.

Lastly, I had a chance to visit a construction site in Yamagata Prefecture. It is a composite | girder
bridge named Kuriyazawa Bridge (3£4+ R &). They also have a site tour for local students, brief lectures and

some activities about construction and engineering.

4. Epilogue

After the internship, | received a lot of feedback that can improve my future career. It strengthening
my engineering knowledge. Meeting many engineers in the company builds strong networking between
academic and industry fields, and also improves my critical thinking, presentation, and communication skills.
Overall, I am very impressed and satisfied with the valuable experience from this internship. Finally, I would
like to thanks my academic advisor, Professor Sohichi Hirose for recommending me to this company, and
Mr. Hajime Tachibana and his team in Technology Development Division for a warm welcome, taking care

of me and mentorship during the internship.
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Universal Testing Machine Wind turbine
Factory Ultrasonic inspection
Preparing a specimen for testing Bridge construction site.
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For me, studying Ph.D. is one of the most difficult things in my life. So, I
am deeply honored and grateful that my dissertation entitled “Phase Space
Based Damage Detection for Bridge Vibration Monitoring” received the
Kikkawa-Yamaguchi award. This encourages me a lot and | hope that my
research work will continually contribute to the development of bridge
vibration monitoring.

The dissertation proposed a bridge condition evaluation method using
acceleration monitoring data. A challenging task is that some damages
slightly affect structural dynamic properties. Even knowing the existence of damage, it is still quite
difficult to detect the damage from vibration monitoring data. To overcome such a problem, this
dissertation used the advantages of phase space analysis. The vibration response data was reconstructed
as a multidimensional space. Then, information from several dimensions can be used. The method
enhances the sensitivity of vibration-based damage detection. A quantitative index ‘Change of Phase
Space Topology (CPST)’ was investigated on the detection capability of the slight change of dynamic
properties. Moreover, a new phase space index “‘Variance of Change of Phase Space Topology
(VCPST)’ has been proposed. Not only it can detect the slight change of dynamic properties but also
can be used to detect an occurrence of higher mode of vibrations due to nonlinear dynamic properties.
The new phase space index has been verified with data from FE model and field-experiment of an
actual bridge. To propose a bridge condition evaluation method, the ‘Characteristic Medical Chart’
based on phase space indices and long-term monitoring data has been constructed. The chart can be
used as a baseline to follow-up a bridge condition and check the bridge condition after some suspicious
events occur to a bridge.

My research work could not have been accomplished without the continuing support and invaluable
guidance of my supervisor, Assoc. Prof. Eiichi SASAKI. | would like to express my gratitude to him.
Also, I would like to thank all committees for their comments. Several years in Sasaki laboratory, |
have learned a lot. Not only about the research work but also about life. I would like to thank all lab
members for many enjoyable moments. I gratefully acknowledge the financial support from MEXT

scholarship, from my supervisor, and from my family. | feel that my student life at Tokyo Tech is an

invaluable experience.
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