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Duy Tan University, Vietham, Assoc. Prof. TINH QUOC BUI
Director, Duy Tan Research Institute for Computational Engineering (DTRICE)

Japan is now as my second home indeed. | have had the best time ever in my
life when living in Japan and working at Tokyo Institute of Technology. Before
that I have never thought that | had been living and working there for about 8
years, that may be not a quite long period but it means my personal life a lot,
in terms of both personal and career developments. | was deeply able to
experience education and research at Tokyo Tech. | would like to thank all the
Professors and Staffs at Tokyo Tech and the Department of Civil and
Environmental Engineering for their kindness and well supports, in particular
to Prof. Sohichi Hirose. I am eternally grateful for his continued helps and support. | was able to learn a wide
range of knowledge, culture, the breadth and the way of thinking of my research expanded at once.

With the kind support of Prof. Sohichi Hirose, | initially applied and was the recipient of the highly
competitive prestigious JSPS postdoctoral fellowship (standard program) in 2014, after having a quite long
time for education and working in different countries in Europe, from Belgium, Austria, France and Germany.
In 2016, | was successively awarded another higher JSPS fellowship (pathway program). In the same year, |
was appointed as Associate Professor (special appointment) at Tokyo Institute of Technology, Japan, and
established my small research group in Computational Mechanics. | left Tokyo Tech on March 2022, and
immediately established and directed a new international research institute for computational engineering,
the DTRICE, at Duy Tan University, HCMC, Vietnam.

At Tokyo Tech, the objective of my research group is to develop robust computational methods, damage
models, and advanced constitutive models to solve future challenges in solid engineering and composites,
with reference to related engineering applications. In the last decade, | critically concentrate my study on
proposing new and effective damage models for modeling fracture problems in solids and composite
materials, and has been recognized in that field. At DTRICE, its long term mission should devote to the
conduction of cutting-edge research in the computational mechanics and scientific computing to address its
objectives. The research fields have been widely formed in an interdisciplinary way, together with the existing
field (composite and materials for multifunctional structures), other research areas including advanced data-
driven computational mechanics, biomechanics, and geomechanics will be kept as the foundation of our
research lines in years to come. To run the institute effectively and smoothly, it is quite challenging but |
expected that the institute is the home where young researchers all over the world could join and work
together in the field of computational mechanics.

Finally, 1 would like to express my best wishes for the further developments of Tokyo Institute of
Technology in general and the Department of Civil and Environmental Engineering in particular, as well as
the continued good health of all of Professors and Staffs. During my time stayed and worked at Tokyo Tech,

I was able to grow without any doubt. Thank you very much!
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Short Bio: Born in 1979, and in 2002 | received my bachelor degree in Computational Mechanics at Vietham
National University — University of Natural Sciences HCMC. Graduated with the first rank in the field, | was
appointed as a (teaching/research) lecturer position at the same university. | then started pursuing my higher
educations in Civil and Mechanical Engineering in different counties in Europe. | obtained my master degree
at the University of Liége, Belgium in 2005, and a Dr.techn. degree (PhD) at Vienna University of Technology,
Austria in 2009, respectively. Since 2009, | have always been focused on high-quality research by publishing
my studies in high-ranked scientific journals, and | am now authored and co-authored of over 200 ISI peer-
reviewed research articles and publications, citation of over 9000 with h-index 59 (GS), of which 60.9% in
top 10% journals. Based on the reports led by John PA Loannidis for the standardized citation metrics, my
name appears in the 100,000 top-scientists in both 2017, 2020 and 2021. In line of the scientific activities, |
have been an International Subject Editor of “Applied Mathematical Modelling” (IF:5.336), Associate Editor
of “Journal of Vibration Engineering & Technologies” (IF:2.333), and Editorial Board Member of
“Computers & Structures” (IF:5.372), “Thin-Walled Structures” (IF:5881), “Engineering Analysis with
Boundary Elements”(IF:3.25) and “Science and Engineering of Composite Materials” (IF:1.901). | also serve
as reviewer for many prestigious peer-reviewed journals. In 2018, | was honored to be the recipient of “The
2018 JACM Award for Young Investigator in Computational Mechanics” by the Japan Association in
Computational Mechanics.
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A Long—term Work Experience in the Industry
+ARTHFa—x fd+ 14 LAO Yilun

The former Disney CEO Bob Iger once said that “the path to innovation
begins with curiosity.” That’s what | was telling myself in the earlier half of
2021, before my master’s graduation. It was my 6" year studying this major,
4 years after my learning path went international. Even after all these years,
I still sometimes find myself thinking, What ability does the industry value
the most? How much of the knowledge learned from school was actually
useful at work? So, when the opportunity of working as a structural engineer
at AECOM showed up, | didn’t hesitate too much.

That was one of the few times when courage persuaded me to
prioritize curiosity. With the benefit of hindsight, I can tell that it was not a
bad deal.

1. AECOM and Shenzhen

AECOM is an American multinational infrastructure consulting firm, and its AECOM
business covers the entire lifespan of an infrastructure project. In its 32-year
history, AECOM has accumulated great reputation around the world. In fact, it
was ranked #1 in Engineering News-Record’s Transportation, Environmental and
Buildings design firm. AECOM is also one of the world’s most admired
companies in 2021 according to FORTUNE. It’s not hard to tell that working at
AECOM means a ton of opportunities that are not possible elsewhere.

As a reflection of the company’s philosophy, Shenzhen naturally became the first choice. Being popular
for its IT industry, this city almost never shies away from innovations. On the map, Shenzhen is right next to
Hong Kong, giving it the opportunity to enjoy the best of both worlds. While the horizonal of the city center
is breathtaking, my heart is with the community of Shekou District where the office is located at. It’s colorful,
vibrant, and a great place to wind down after a long day. Unlike the generic Shenzhen CBD scenery that you

would find in Google search results, Shekou really is something different.

Figure 1: Shekou District
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Figure 2: AECOM’s Shenzhen Office Figure 3: Shenzhen [1]

So, the work environment was nice. But the projects | was involved in were even better. In total, | was
appointed to work on six major projects, and they all required two critical elements: cross-departmental
collaboration and hardcore design work. It is worth writing about the projects that appeared to the best

representatives of them.

2. Cross-departmental Collaboration

At the global scale, never before or maybe after did the names Zoom carry such importance in the
collaboration among departments and even companies, for then the pandemic was at its height in 2021. It
wasn’t so much the case in Shenzhen at the time thanks to the relatively low infection number. It’s why the

company assembled a team of four, including me, for a business trip when Keppel (Singapore) reached out.

As a part of AMAZON's global cloud computing, Keppel was
entrusted to acquire a property from Country Garden, the largest real-
estate developer in mainland China, and try to re-purpose the building
into a data center. And, because of their lack of knowledge of the local
law and paperwork, AECOM was hired to be the third-party consultant
in this international project. The site was in Huizhou, China.

Figure 4: The Squad

By the time | joined, the project had already gone through the construction phase. So, the purpose of this
business trip was to take care of due diligence, an investigation performed to confirm facts or details of a
matter under consideration. To be more specific, my involvements are: 1) checking if the structure was built
based on the drawings; 2) quality of construction; 3) reporting findings in the meetings with Keppel and
Country Garden; 4) providing necessary translation between foreign engineers and other contractors.

The other three members of the team all had similar tasks that related to their departments, like
architectural design, pipelines, and fireproofing. It was an international and cross-departmental collaboration
from the onset. | am not supposed to share too many details in this article, but the meetings were intense,
packed with information exchanging, problem-solving, and even making calls with AECOM’s Shanghai
team for verifications. About the only relaxing thing about this trip was that we got to stay in a 5-star hotel

for a night.
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3. Hardcore Design Work

Cross-departmental collaboration may be the spice of work, but the hardcore design is its bread and
butter. It is also true in the foundation design project for a commercial plaza in Hainan Province. My effort
on this project struck me as the most impressive. As the only one in the office with related background, | was
able to flex my “geotechnical muscles” by actively taking a big chunk of work in reading the geotechnical
report, creating the spreadsheet, and providing technical support to colleagues during this process. Two topics

stood out as the main challenges to our team: Buoyancy and the design of the piled-raft foundation.

Figure 5: An Example of How to Distinguish Zones for Designing Anchors against Buoyancy [2]

N )
Sh?r?aqllng
- J

Figure 6: A Rendered Image of the Plaza in Hainan Figure 7: A Simplified Layout of the Plaza

Buoyancy was an issue because the underground water level was so high on-site, the Buoyancy could
exceed the structural self-weight, causing the shopping mall area, shown in Figure 7, to float and damage
structural components in the process. For the countermeasures, we rolled in-situ piles out in favor of anti-
floating anchors after detailed research. To make the design more efficient, we also adjusted the number of
anchors according to the zones (exampled in Figure 5) categorized by different structural self-weights. The
above process was also followed by a series of numerical simulations against the results manually computed
based on the imperial solution from the national standards.

The design of piled-raft foundation was mainly for the high-rise building units demonstrated as “towers”
in Figure 7. Our discussions with senior engineers concluded that the piled-raft foundation was the best fit
because of its ease of construction and great vertical loading capacity. | remember being super excited about
it because the piled-raft foundation was my research focus during my master’s, and it would be such a
precious opportunity to verify the research outcomes in an actual engineering project. Such chances don’t
show up every day, and | took it seriously.

RVLP (raft vertical loading percentage) was considered the most important performance indicator in

my research on the piled-raft foundation. On top of that, it is also the key to balancing capacity and cost in
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this project. A balancing act like RVLP takes time to polish because, counterintuitively, assigning more loads
to the raft doesn’t necessarily reduce the cost just because the piles can be shorter. Realistically, it could cause
a certain portion of the raft to carry so much stress that eventually you'd need to increase its thickness. As a
result, the cost will shoot up way higher than expected. | found it inspiring as this effect was not fully

investigated in my master’s research.

4. Food for Thought

My experience from day one had mostly been about numerical simulations. It was genuinely a surprise
to learn how much of the design work could be taken care of just by pressing that “Run” button in the software.

As an engineer who worked on the front line, | could feel the efficiency that modern technologies
brought to the table as the heavy calculation works were largely offloaded to software. In addition, | found
that software can even automatically verify the calculations against the latest national codes, which was
traditionally a human-exclusive job. The double-edged sword of software really is sharp on the negative side,
and there is a tacit pressure to ponder whether the software will take civil engineering jobs away.

To address the elephant in the room, such complications challenge the core questions raised at the
beginning of this article: What ability does the industry value the most? How much of the knowledge learned
from school was actually useful at work?

I rubbed shoulders with my departmental manager at work all the time and had a bird-s-eye-view of
how he fulfills his duties. | have learned the following from him: 1) Only the ones who researched the topic
know the right parameters for software input; 2) Knowledge allows for much better prediction/estimation of
the correlations among numbers; 3) People with deeper knowledge know whether software outputs are OK
for the conditions on site are; 4) There will always be cases where not the software can handle.

It doesn’t appear to be a truism for everyone that software technologies may age like milk, but the
underlying equations and theories are rarely challenged. At the core of it, we have reasons to believe that the
software makes the design work, but knowledge makes the design good. And guess what? Your most

important clients are always looking for good designs.

Reference:

[1] https://lwww.scmp.com/news/china/politics/article/3023330/beijing-unveils-detailed-reform-plan-make-
shenzhen-model-city

[2] https://www.pinterest.com/pin/74027987599966179/

*Some details of the projects are excluded from this article to protect the company’s intellectual properties.
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Internship at Hiroshima University

TARTHFa— fdi+ 14 Tran Thanh Hung

1. Introduction
Off Campus Project in Civil Engineering | is a compulsory course for a PhD
student who belongs to the International Graduate Program (A) (IGP A) at Tokyo
Institute of Technology. As the original goals, the course aims to offer IGPA
students actual practices in their own fields and orient the future career paths for
research students after their PhD programs. For this internship, | had a chance to
visit Satoyuki Tanaka lab which has a nickname as “1 koza”, at the School of
Advanced Science and Engineering, Hiroshima University, from April 4", 2022
to July 1%, 2022. At the lab, Prof. Tanaka and the students work in various fields
of research including fracture mechanics, buckling, fatigue and advanced
numerical methods such as mesh-free, particle, peridynamics methods which also close to my areas of
research. As in the long run, 1 would like to work as a researcher. Getting more experiences at other research
environments and academic activities would be helpful for me. That was why | applied for my internship at

Tanaka Sensei lab, Hiroshima University.

2. Academic activities

During three months of the off-campus project, there were two main academic goals, which | wanted to
achieve, (i) developing an effective damage model for future challenging of ductile fracture problems and
(ii) learning a powerful technique of discretization and apply it to brittle fracture analysis. For the first topic
of research, it was focusing on the extension of an energy limiter-based gradient-enhanced damage model for
fracture in brittle materials, which I had developed early this year, to ductile fracture. The development aimed
to provide an effective and powerful mesh-independent damage model for ductile materials. As we know that
ductile materials like steel, alloy and aluminum are widely used in practice and the fracture prediction for the
materials is often challenging. The most advantageous feature of the developed energy limiter-based ductile
damage model is that it does not require any model parameters. In other words, input information used in the
numerical analysis is material-dependent, which could be determined from experiments. For the second work,
it came from the limitations of the standard Finite Element Method (FEM) like it is not suitable for high
gradient fracture problems (crack kinking in cubic symmetric materials, fracture in thin shell) and it is often
suffered from mesh distortion issues when it comes to fracture at finite deformations. As inspired by that, |
would like to study another more powerful discretization technique for fracture problem which overcomes
the limitations of FEM, and the Element Free Galerkin (EFG), a mesh-free method has been selected to study.
Another reason for choosing the EFG method was from discussions with a Vietnamese student at Tanaka Lab.
The student works on the mesh free method. He knows very well about this numerical approach. With his
helps, 1 could quickly learn and program the method successfully in a short time. From the learned numerical

tool, the brittle damage model from my previous work was implemented by using EFG for fracture analysis
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where the standard FEM is not suitable. | have found that the brittle model with EFG method yields similar
results to the one under the standard FEM framework in the case of second-order fracture benchmarks, and
it is capable for simulating high order-gradient damage problems such as crack kinking in cubic symmetric
material which could not be simulated by the standard FEM. Under the supervision of Prof. Tanaka and value
discussions with the lab’s members, the two topics have been finished within the internship period, see the
figure below for two representative results from my work. Together with the research activities, | also had
chances to join three lab seminars and presented my work to the Professor and all students. From the seminars,

I had exchanged my work to the others and learned new knowledge from other’s researches.

Ductile failure Crack kinking

| }

Representative examples for ductile fracture on a steel plate (left) and crack kinking on a cubic

symmetric material panel (right) under tensions.

3. Other activities

Taking the advantages of the internship at Hiroshima University, | had tried some specialties at
Hiroshima such as Hiroshima ramen and okonomiyaki and traveled to some famous destinations like the
atomic bomb dome and the island Itsukushima. Despite of a sad history, nowadays, Hiroshima is a vibrant
and beautiful place where is highly recommended once you are in Japan. | really enjoyed the living time
including the food, weather, and people at Hiroshima during the internship.

-33-



HEICHTIREDEE

Some specialties and famous places at Hiroshima

4. Conclusions

As a mandatory course for an IGP(A) PhD student, but I think the Off Campus Project in Civil
Engineering is not a burden. Instead, it gave me the chance to experience the academic activities, i.e.,
seminars and discussions with the Professor and members at Tanaka Lab, Hiroshima University which are
valuable and important for me in the future. Within the internship period, a new damage model for ductile
fracture has been developed, and a mesh free method applied to brittle fracture modelling had also been
studied. For the latter topic, it would be difficult to me without the helps from the Professor and students at
1koza lab. Besides, | also had the opportunity to get more experiences about Japan, got the chance to travel
somewhere other than Tokyo.

Together with the achievements above, the off-campus project also made a bridge between me and
Professor Tanaka and his students. After the internship, the Professor had some friendly talks and advised us
about the academic path after the PhD course, how to apply for a postdoctoral researcher in Japan. As | would
like to pursue an academic career path, the internship helped me to understand more about a life of a

researcher and it was also an important step to build my academic network.
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BN  Jitrakon Prasomsri (Foster Wheeler (Thailand) Limited)

I am delighted that my dissertation, "Experimental
investigation on internal erosion and its impact on mechanical
responses of gap-graded and well-graded sandy soils," was
honored with the Kikkawa-Yamaguchi prize. This is
incredibly motivating for me, and I have high hopes that this
research will make a beneficial contribution to the field of
geotechnical engineering. During my time at Tokyo Tech,
there have been many people who have made a positive
impact on my life, and I would like to use this opportunity to thank them by dedicating
this award to them. My exciting adventure with Tokyo Tech began in October 2017 when 1
enrolled as a postgraduate student at Tokyo Institute of Technology under financial
support from the MEXT scholarship. My first meeting with Professor Akihiro Takahashi,
my supervisor, was one that I will never forget since it was so inspiring. Throughout the
study, his creative suggestions provided me with more confidence in my ability to carry
out this research and succeed in accomplishing the research goals. I have no doubt in my
mind that the work that we have produced will have a significant impact on the
geotechnical engineering community. I would like to offer my heartfelt gratitude to him.
In addition, I would like to express my appreciation to the professors and staff members
of Department of Civil and Environmental Engineering, particularly Professor Masaki
Kitazume, Professor Kiyonobu Kasama, Associate Professor Jiro Takemura, Assistant
Professor Kazuki Horikoshi, and Mr. Sakae Seki of Geotechnical Engineering Group.
Many thanks for the insightful conversations; working with this group has significantly
increased the depth of my knowledge, particularly logical thinking, academic attitude,
and diversified knowledge. I would like to convey my gratitude to all my lab mates and
friends for conversations, many wonderful times, and encouragement they provided me
with when I was going through a hard period. When I look back to that period, I realize it
was an important moment for me. My beloved family and my girlfriend are recipients of
my most sincere gratitude for the love, patience, and sacrifices they have made, as well as

their support and encouragement. Having a long-distance relationship has been a source

of pain and depression for me; but, the expressions of love that they have sent me have
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helped me get through the challenging moments and have encouraged me to pursue my
goals. Finally, I would like to offer my heartfelt appreciation for the continued growth of
Tokyo Institute of Technology and Department of Civil and Environmental Engineering,
as well as for the continued good health and happiness of all professors and staff. My time
spent at Tokyo Tech has provided me with experiences that are priceless. I solemnly
swear that I will do my best to make positive contributions to the world. Please accept my

sincere gratitude. Thank you very much once again.

ZEDZHRYS Rajeswaran Gobirahavan (University of Ruhuna)

I joined Tokyo Tech in October 2014 and
received my MEng degree in Sept 2016 and PhD
degree in Sept 2020. I am very thankful that
my doctoral dissertation "Improved Seismic
Design Procedures and Analysis Methods for RC
Moment Resisting Frame Buildings with Viscous
Dampers" was selected for the Kikkawa-

Yamaguchi Award for outstanding doctoral thesis

in 2021. The doctoral research results are very

useful for determining viscous damper characteristics to achieve a prescribed target
performance, when retrofitting existing or designing new reinforced concrete moment-
resisting frame buildings with viscous dampers.

I worked as a research intern at the Steel Research Laboratory at JFE-Steel
Corporation in Japan and also attended the 2nd Workshop on Resilience Engineering for
Energy and Urban Systems, which was held in Vienna, Austria, during my PhD studies.
As a graduate student, I also had the opportunity to meet many researchers and friends
and develop my network in Japan and other countries. I can confidently state that I have
greatly developed my skills, knowledge, and research abilities due to my studies at Tokyo
Tech and living in Japan. At the present time I am a Senior Lecturer, Department of Civil
and Environmental Engineering, University of Ruhuna, Sri Lanka.

I would like to express my sincere gratitude to my academic supervisor, Associate
Professor Anil C. Wijeyewickrema, thesis committee, Anil lab members, and family
members for their support and gratefully acknowledge the MEXT (Ministry of Education,
Culture, Sports, Science, and Technology, Japan) scholarship that I received, which
enabled me to successfully complete my MEng and PhD degrees.
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