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Northwestern University, Department of Civil and Environmental Engineering

Specially Appointed Professor, Gianluca Cusatis, PhD

I am a faculty member of the Civil and Environmental Engineering Department
at Northwestern University that I joined in August 2011. Prior to joining
Northwestern, I worked at Rensselaer Polytechnic Institute for 6 years. I obtained

]

my “Laurea”’ degree and my PhD in structural engineering from Politecnico Di

Milano (Italy). I teach undergraduate and graduate courses of the civil engineering
curriculum and perform research in the field of experimental, computational and applied mechanics, with
emphasis on heterogeneous and quasi-brittle infrastructure materials. My work on constitutive modeling of
concrete through the adoption of the so-called Lattice Discrete Particle Model (LDPM), one of the most
accurate and reliable approaches to simulate failure of materials experiencing strain-softening, is known
worldwide. In addition, recent work on waterless concrete for Martian constructions has received
widespread attention in the technical community and in the media. Within the center for the Sustainable
Engineering of Geological and Infrastructure Materials (SEGIM) -- for which I serve as co-director -- and
under the sponsorship of several agencies -- including NSF, ERDC, and NRC -- my current research
focuses on formulating and validating multiscale and multiphysics computational frameworks for the
simulation of large scale problems dealing with a variety of different applications including, but not limited
to, infrastructure aging and deterioration, structural resiliency, projectile penetration, and design of blast
resistance structures. I am member of FraMCoS, ASCE, and ACI and active in several technical
committees. I serve as the chair of the ACI 209 committee on creep and shrinkage and I served as chair of
ACI 446 on fracture mechanics. In these two committees I have been leading an effort to develop practical
guidelines for the calibration and validation of concrete models. I serve as treasurer for IA-FraMCoS,
president for IA-ConCreep, and I am a member of the EMI Board of Governors. Finally, I was recently
awarded the prestigious EMI Fellow membership grade.

I joined Toyo Tech on July 10, 2018 as a Specially Appointed Professor. During the 5 weeks I spent on

1 In the old Italian high educational system the “Laurea” degree was a five year degree equivalent to BS+MS

degree.
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campus | was charged with teaching a course on Computational Mechanics of Concrete. In particular my
course dealt with a novel computational approach entitled Lattice Discrete Particle Model (LDPM). I gave
eighteen (18) lectures where I covered the fundamentals of the method and some specialized applications
related to reinforced concrete and concrete deterioration. Despite the fact the topic was completely new to
the ten (10) students who took the course for credit, they were able to follow my explanations very well,
they engaged in meaningful discussions, and they had always pertinent and intelligent questions. This
attests to the high quality and excellent preparation of Tokyo Tech students in the department of Civil and
Environmental department.

Besides teaching, my visit gave me a glimpse in the interesting research activities of Tokyo Tech faculty
and researchers. I attended the weekly meetings of Anil-Sensei’s group and the master thesis presentations
of several students of the department. This was a very interesting experience that exposed me to the breadth
and the depth of scientific research in the Civil and Environmental Department at Tokyo Tech. I do hope
that the contacts I developed during my visit at Tokyo Tech will allow me to build future research
collaborations.

Finally, I wish to take the opportunity to express my sincere gratitude to my hosts, Anil-Sensei and
Hirose-Sensei for their hospitality, generosity and company. The generous assistance given by the staff and
the students, whom I could not name due to the space limit, are also greatly appreciated. I look forward to
promoting and facilitating the continuing collaborations and academic exchanges between our universities

in the future.
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Short-term program of AOTULE Student Conference

tARTH=—2 L2484 @ I§

1. About AOTULE Student Conference

During November 22" to 25", 2017, I had the opportunity to participate
in the student conference held in HUST (Hanoi University of Science and
Technology) by AOTULE program. AOTULE, also known as
Asia-Oceania Top University League on Engineering, is a league of
thirteen premiere engineering universities in the Asia-Oceania region,
founded in 2007. One of the many meaningful activities among these
member universities is the Student Conference held once a year. After a
welcome dinner on the first day, students would give presentation about

their research and get questions or advices from students from other

universities on the second day. Furthermore, all participants are divided
into several groups, discussing on a certain engineering topic and then give a group presentation. On the
last day, students from HUST guided us to many sightseeing spots, and a gala dinner was held in the

evening.

2. Academic Activities

As mentioned above, students were required to give individual presentations on the second day. Within
five minutes, we need to introduce our research topics, and then discuss with the audience for about two
minutes. It was the first time for me to be able to know about the state-of-the-art research in many other
fields and countries. The difference in focus and approach was really impressive and interesting. I was also
very happy and honoured for having the opportunity to spread the importance and charm of civil
engineering and structure to a broader range. The whole process was quite active and passionate.

In the afternoon of the same day, all students were divided into several groups, and each group would
choose a topic from provided ones and then specify the theme and content. The final theme of our group

was “Municipal Solid Waste Utilization as Renewable Energy Resources for Vietnam”. Since most of us

Fime s oti=o0

B
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met for the first time, it took us quite a long time to reach an agreement on everything such as the content,
the slides’ style, each individual’s part in charge, etc. The experience of communicating, negotiating and
collaborating with fellows with various backgrounds and ideas was rather fruitful and meaningful. I
strongly appreciated the experience of group works in the bachelor course of our department in TokyoTech
since it made me easier to fit in and manage the situation, and give suitable advice in the group discussion
for smoother progress.

The group presentations were given in the third day morning. Faculty and students gave comments and

voted for the best presentations respectively, and the winners would be announced in the gala dinner.

3. Other activities

Besides an official city tour guided by HUST students on the third day afternoon, there was also a lot of free
time every night. Therefore, we fully enjoyed the famous spots, the food, the scenery and the atmosphere in
Hanoi, Vietnam.

For the city tour, we visited the Temple of Literature, Ho Chi Minh Mausoleum (the final resting place of
Vietnamese Revolutionary leader Ho Chi Minh), One Pillar Pagoda, Trdn Qudc Pagoda (the oldest Buddhist
temple in Hanoi). The places themselves were of course quite impressive, and we knew a lot about those spots
from the introduction by the local students. On the other hand, as a civil engineering student, I could not help
noticing the traffic situation which is so different from that of Japan or any other foreign contry that I have been
to. In Hanoi, motorcycle seems to be the main means of transportation. Instead of occupying a car-length space
as in Germany or having their own rail and parking block as in Taiwan, motorcycles in Hanoi move freely
through vehicles and pedestrains like a stream. I felt it dangerous and hard for management.

For other free times, I and some friends decided to experience some night markets and try some traditional
food. It was a completely different but entertaining experience when we wander around without knowing the

local language and English could not really work. It was my first time to truly realize that smile and gestures are
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the only effective common language in the world. We still made our trip successfully.

Moreover, on the third day night, a gala dinner was held, where students from different countries gave
traditional performance on the stage while enjoying the gorgeous traditional Vietnamese food. TokyoTech
presented a traditional dancing in Omatsuri, performed by all TokyoTech students. We made the
atmosphere so exciting that many foreign faculty and stuff also joined the stage in the middle of the
performance.

The whole gala dinner was in a relaxed environment (unlike previous days when we had tasks) for
chatting and joking. Some of us even arranged a second party for further communication and deeper

understanding.

4. Advice for the future students

Before the official participation of AOTULE program, an in-campus preliminary selection event called
“MISW” would be held around August in the same year. Similarly, all students must give individual
presentations about their research. One can choose to present with poster or PowerPoint. Attendance will be
taken to confirm the will of participation. The preliminary selection not only enables one to know what
kind of research in undergoing on in other fields, but can also enlarge one’s Society of Friends.

Within about two weeks after the selection, one will be informed if qualified to attend the following
AOTULE program. All participants will be gathered in a meeting before departure, where important
information is announced and documents distributed. Moreover, one can meet up with partners in
TokyoTech in advance, which makes the whole process easier and happier.

This program has a perfect balance of academy and entertainment. It is a good opportunity to enhance
knowledge while experiencing different culture, and to get to know more foreign friends and improve
linguistic ability. Therefore, I strongly recommend you to participate in the program and wish you could

fully enjoy and learn from it.
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Short—term Exchange Program to Middle East Technical University (METU)

+ARTHa—=x fHt 14 Malla Niraj

1. Why METU?

The Japan-Turkey exchange program provides the platform for the students at
Tokyo Tech to visit the top universities of Turkey. I was fortunate enough to
get selected for the program and got chance to visit Middle East Technical
University (METU) for short-term exchange program from January 8, 2018, to
February 17, 2018. The plethora of contribution provided in the past by

METU in the field of civil engineering was one of the reasons behind my choice * B Ll
of going to METU. As my field of study is inclined towards the earthquake engineering, I was fortunate
enough to join Professor Sucuogolu lab. In the presence of Professor Sucuogolu along with his research

group, I could see myself learning lots of ongoing research.

2. My experience at METU

The purpose of my visit to METU was to attend the mini-conference which was a part of the
Japan-Turkey exchange program as well as to do some research by involving with Professor Sucuoglu’s
research group. In the first week of my visit, I tried to understand the ongoing work of Professor
Sucuolu’s lab. The second week was a very busy schedule; we visited the Disaster and Emergency
Management Presidency (AFAD) which is responsible for disaster management in Turkey. The
presentation presented by one of their representatives helped me to know the working approach of AFAD,
and the technology in their emergency response room justified their preparedness for the disaster. On the
next day, we got involved in the workshop; the first day of the workshop started with the introduction and

assignment of the group work for each team. The task was mainly focused to develop the group work
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among the students and to connect the students from different part of the world with a different background.
Moreover, we also attended the seminar where the erudite personality from Japan and Turkey researching
on the different field like nuclear engineering, architecture, etc. put forwarded their noble ideas. Though
the topic was very different from my research area, it was an opportunity for me to know about the
researches that have been going on in a different field to make the world more resilient against earthquake.
On the last day of the workshop, we presented our work in the form of the poster; though the allocated time
was insufficient, all of us, I feel, ended up showing good presentation.

After the completion of the workshop, I stayed in METU for one more months where I worked with the
research team of Professor Sucuoglu. The research theme was completely new from the one that I did in
Tokyo Institute of Technology and I faced some difficulty in the start; however, with the help of
Sucuoglu’s research team, I was able to tackle the difficulty with ease. Furthermore, my work used to be
assisted by some valuable advice of Professor Haluk Sucuoglu who used to manage some time to meet me
out of his busy schedule. Although the stay was not enough for me to put forward some innovative idea,

it was enough for me to lay the foundation on that particular research.

3. Life in Turkey

The 42 days in Turkey was one of the best moments of my life. It was the first time that I had ever
lived alone without the presence of my Nepalese friends; however, the people in the METU never made me
feel like I am from a different part of the globe. During my stay, I visited the historically rich places in
Ankara like Anitkabir as well as tasted as many Turkish foods as possible. The Turkish kebab, kunefe,
baklava are some of the Turkish food which I find was very delicious. As my stay was in Ankara so [
would have not done justice to my visit if [ had not gone to Istanbul. After my visit to Istanbul, I find it
much more developed and touristic area and above all historically rich place. 1 still get captivated by
thinking about the architects of the Hagia Sophia and blue mosque, the luxury of Dolmabache palace, the

Kumpir in Ortakoy mosque and the mesmerizing view of Bosphorus.

4. Recommendation for the future students

Exchange program provides you a platform where you have to work in a different environment with the
people having different sets of mind. Furthermore, it also helps you to connect with different erudite
personalities of your field. However, short-term visit (42 days in my case) is not enough for the student
who wants to do a very different research from the one that he is doing currently and should think before

their visit.
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Short—-term Exchange Program to ITU and 3rd JTRE Workshop in METU, Turkey

+ARTHa—2 [HEHt 144 Ritesh Kumar

1. Why this program?

When we are at University; sometimes, it could be hard to look
past the pile of research work stacking up on our desk. Saying that
it’s critical to make sure that we don’t miss out on the fantastic
opportunities that our University/Department can provide outside
our campus gate. Exchange programs are perpetually amazing and

one should always avail this great opportunity. This helps us in the

professional as well as personal development. Getting involved in
multicultural activities, understanding different kind of personal belongings, learning
different aspects of distinct education system, getting in touch with people around the
corner, musing enhancement, getting to know different aspects of career choices, and
learning to cope up with the adverse situation are few of the several benefits which

consolidate the importance of exchange programs and outside workshops.

2. About the program (January 05%™, 2018 to January 21%t, 2018)

I visited the Istanbul Technical University (ITU) as an exchange student under the
Japan-Turkey Resilience Engineering (JTRE) program. I stayed at ITU for 10 days
(January 05, 2018 to January 15, 2018) before I left for Ankara to attend the 3rd JTRE
workshop which was held in Middle East Technical University (METU). Several students,

faculties, engineers etc. joined the workshop and presented their research work.

3rd ITTRE workshop

3. A treatise

Time spent in the exchange program at ITU and 3rd JTRE workshop in METU,
Turkey turned out to be a rejuvenated period for me. I had the amazing experience of
interacting with leading researchers, scientists, and academicians. Sharing research
ideas with one another and acclimated to the interdisciplinary research domain was

simply startling. The workshop, which was held during the span of three days was
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crammed with so many fruitful activities. On the very first day of the workshop (January
17th, 2018) we visited AFAD (Turkish Government organization for Disaster and
Emergency Management) headquarter in Ankara. We attended many presentations from
the concerned authorities followed by an on-campus tour of AFAD. Visit of emergency
action room and real-time situation monitor room was just breathtaking. We got to know
the working approach of AFAD and how they are ready to tackle any possible disaster in
the future. On the Second day of the workshop, we had two sessions. In the morning
session, all the participants were divided into several groups, and each group was asked
to choose a topic to prepare a poster presentation. Probably, this was one of the best time
of workshop as we had an amazing opportunity to interact with each other and share our
ideas on concerned topics. The afternoon session, we attended presentations presented by
key people from industry, academics and R&D field. On the final day of the workshop, the
morning session was assigned for poster preparation. After lunch, each group presented
their poster. The vibes of healthy competition, effective discussion, constructive Q&A
session made the event a great success.

I did explore the Istanbul city during the course of my stay at ITU. Istanbul is a
beautiful, happening, and probably the most attractive touristic city in Turkey and at the
very first glance, its architectural beauty simple mesmerized me. Hagia Sophia, Basilica
Cistern, Bosphorus, Sultan Ahmed Mosque, Grand Bazar, Taksim Square, Galata Tower,
etc. are the few places to mention which were on the list of my so-called expedition.
Traditional Turkish bath was quite an exciting experience for me. I was accompanied by
Turkish students who had been to Japan earlier during the summer under the same
exchange program. Their hospitality and kindness were far beyond the delineation. I
have made so many good friends during this visit and experienced one of the best time of
my voyage life. Prof. E. Ece Bayat showed me around her research lab. She (with the
Turkish students) performed a dynamic simple shear test for us and we also tried our
hands on experimenting. Before moving to Ankara, I was engaged in many research
activities, seminars, result- discussion and also did frame working for the future
collaborations. I thoroughly enjoyed the Turkish food and interestingly found many
similarities with Indian food. Traditional tea, Lahmacun, Pide, Lokum, Kebap, Doner,
Kunefe, Durum etc. were on my daily eating menu. I was able to witness the educational
benefits, personal development as an individual, experienced a new culture and new
language (though a few words) and made many new friends. GREAT EXPERIENCE!
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4. Glimpse!

Beautiful Istanbul (Picture courtesy: Tugba Bahsi)
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AOTULE student workshop 2017- Hanoi University of Science and Technology

+TARTHFa—x fH+f 34 Singh Jenisha

1. AOTULE Workshop

The Asia-Oceania Top University League on Engineering (AOTULE) founded in
2007, is a league of thirteen premiere engineering universities in the Asia-Oceania
region. The AOTULE promotes inter-university cooperation through joint programs
including student workshop and exchange of the students, in order to improve the

quality of the engineering education and research of the members. AOTULE

organizes the workshop every year by inviting the students from its member
universities at one of the member university. In the year 2017, the workshop was organized at Hanoi
University of Science and Technology of which I was the part 20 members’ team from Tokyo Tech
participating in the workshop. Twenty members’ team from the Tokyo Tech included the students from
various departments who were selected from student workshop within the students from Tokyo Tech in

August 2017.

2. Workshop Experience

In the AOTULE student workshop, I presented my research work about the new technique in the protection
of slope against the seepage induced failure titled “Effectiveness of the steel drainage pipe against seepage
induced failure of River levee”. This presentation was special as the challenge was to convey your very
specific research work to the audience who specialized in the various field of engineering not specifically
only from the civil engineering. It was, therefore, important to have an outsider perspective to your
presentation and convey the work in a simple language without losing the essence and key details of the
work. This was particularly great experience as during the research work we tend to isolate ourselves
within the boundary of your lab or research group but in the real world, your work field mostly consists of
the people with different expertise. So, to receive the question about the research which is different from
the general question within your research group was helpful and insightful. I also got opportunity get a
sense of the research being carried out in different universities and in many different fields of engineering

through other participants’ presentation.
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Participants of AOTULE-2017 In front of Presidential Palace

Apart from the presentation, the workshop also organized the group work among the participants. For the
group work, I was included in the group with students from the University of Melbourne, NTU Singapore,
Tokyo Tech, Hanoi University and Bandung Institute of Technology. In the group, we had students from
the different field of engineering which included Biomedical Engineering, Aerospace Engineering,
Mechanical Engineering, and Electronic Engineering. With this group of students, with very diverse
research area, we were asked to collaborate together and present on topic after group work. For the group
work, we decided to present on the topic of the green transportation system and the prospect of the
autonomous vehicle and its adaptation in the sustainable and green transport. This was truly great
collaborative work as the group member not only had different research interest but also came from the
different parts of the world. So, as part of the group work, we discussed the situation of the transportation
system of the home countries of each member and we tried to counter the existing problem with a more
green solution for the future. Apart from this group work, it was great to discuss each other’s research work

and future endeavours among the participants.

3. Hanoi Experience

Outside of the workshop, I had the opportunity to explore the history, culture, and cuisine of Hanoi.
Vietnam once being ruled by France, French influence in architecture, culture, and cuisine was evident. So,
it was the perfect place to experience the “east meets west culture” in all its glory. With the help of the
guided trip organized by workshop and trips in free time, I was able to experience this fusion of the culture
to the certain extent. The night market culture in Hanoi in which people block the traffic and come together

to celebrate their rich culture and cuisine in the community was also a great experience.
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The architecture of Hanoi displaying the amalgamation of Asian and French influence

4. Advice to future students

Participating in the AOTULE workshop is great way to share your research ideas to diverse audience. Also,
it is a great opportunity to know about the research progress being made in Asia-Oceania region in
engineering field. The workshop gives the opportunity to collaborate with students with different research
background and different cultural experience which is great for developing the teamwork skill. Since, the
workshop takes place in new place every year, it also allows to experience the new country and their
culture and people. I would therefore recommend student to participate in the AOTULE workshop for a

different experience from a regular conference/workshop.

“Many ideas grow better when transplanted into another mind than the one where they sprang up.”- Oliver

Wendell Holmes
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AOTULE Conference at Hanoi University of Science and Technology

+ATHa—=x {HL3F Dion Awfa

1. What is AOTULE?

The Asia-Oceania Top University League on Engineering (AOTULE) is a league
consisting of top 13 engineering faculties within Asia and Oceania universities
which was founded in 2007 at Tokyo Institute of Technology. The member
institutions are Bandung Institute of Technology (Indonesia), Chulalongkorn
University (Thailand), Hanoi University of Science and Technology (Vietnam),

Indian Institute of Technology Madras (India), Korea Advanced Institute of

Science and Technology (South Korea), Nanyang Technological University

(Singapore), National Taiwan University (Taiwan), The University of Melbourne (Australia), The Hong
Kong University of Science and Technology (Hong Kong), Tokyo Institute of Technology (Japan),
Tsinghua University (China), University Malaya (Malaysia), and University of Moratuwa (Sri Lanka).
AOTULE has missions to improve the educational programs and research activities among the members.
Each fall (October or November), AOTULE members organized annual AOTULE student conference and
faculty members meeting to promote research activity among members. The 2017 AOTULE annual
meeting and student conference was held at Hanoi University of Science and Technology (HUST),
Vietnam from 22 - 24 November, with more than 120 participants including deans, faculty members, and
students. Hanoi University of Science and Technology (HUST) is Vietnam’s largest and first
multidisciplinary technical university, which was founded in 1956. This university has more than 20,000

undergraduate students, 2,500 master students, and 500 doctoral students, with more than 1,500 staffs.

2. Experiences in AOTULE conference Hanoi — Vietnam 2017

During the AOTULE, there were lots of memorable experiences that I got. The conference mainly
consisted of two main activities: research presentation and group work. During the presentation session,
each of the conference participants should present their research activities. There were two presentation
groups in parallel and I got a chance to present my research which topic is about “Photocatalysis of
magnetic carbon nanotube-TiO; for the removal of pharmaceutical”. After the presentation, there was Q&A
session in which I received
many constructive
comments for the future step
of my research. Beside
presentation session, there
was also group work where
each group was assigned to

discuss about a current issue

o

e o
L

related to technology and e
Tokvo Tech Students
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environment and then present the
result of the discussion. The topic
of my group was about 5G
technology = implementation  in
developing countries. This kind of
group work activity has shaped the
participants to improve their

problem solving skills as well as the

team management skills, which are

two fundamental things that are

Hoan Kiem Lake

beneficial for my future career. Last,

there was a gala dinner where the conference was officially closed. At this opportunity, each campus
should make a performance that represents the culture of campus origin country. As a representative from
Japan, all of Tokyo Tech students performed Kiyoshi Dance in the Gala Diner event. It was an amazing
experience for me to learn one of the traditional Japanese dances. The conference also provided chances for
cultural exchange, and the greatest experience was the interaction with the local community. Personally, I
found the Vietnamese very communicative, keen to help, and generous. For example, a group of students
from HUST, whom we had met on the first day, kindly guided us through the Old Quarter, night markets,
and traditional restaurants. Afterwards, we also got a chance to enjoy a city tour in Hanoi. We visited some
tourism spots such as Hoan Kiem Lake, Ho Chi Minh Mausoleum, Dong Xuang Market, Temple of

Literature, St. Joseph’s Cathedral, One Pillar Pagoda, and Chua Tran Quoc.

3. Impressions during the AOTULE conference

This 3-day experience has brought positive value both for my study activity and also multicultural
networking. I am so grateful to be part of this big event to share my research and broaden my knowledge
about the other fields as well. Meeting new people from different countries is always a great experience for
me as [ am always interested to get to know the other’s culture. I think that attending the AOTULE 2017
conference was a great experience for the students in terms of both academic development and cultural

exchange. I advise the students of Tokyo Tech to take part in this important event in the future.

Hanoi Presidential Palace
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I feel humbled and honored that my PhD thesis [Sustainable Application of
Carbon Nanotubes to Remove Organic Pollutants from Water (ZKH1 725 O
BB E R EE2 B E Lo h—R T ) F o —7 OFHk al i 7216 )]
received the Kikkawa-Yamaguchi Award.

When R. Feynman first introduced the concept of nanotechnology in 1959

by his well-known sentence “there is a lot of space down there”, maybe he did
not have any idea about how this technology would change the future of science as it has done. In my
studies, I explored the development of sustainable approach to utilize magnetic carbon nanotubes (MCNTSs)
for removal of organic pollutants (i.e., atrazine and natural organic matter [NOM]), and to regenerate the
spent MCNTs using ozone. The resulting MCNTs showed high magnetic response and high adsorption

capacities for tested organic pollutants. Adsorption experiment revealed, for the first time, the selective
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adsorption of NOM fractions by CNTs. Further, ozone-assisted regeneration was found feasible, facile and
efficient. Overall, adsorption of organic pollutants using MCNTs is an efficient, facile and eco-friendly
technology.

This high quality work was the result from the continuous support from my supervisor Prof. Chihiro
Yoshimura and the amazing lab members. I spent 5 years in Yoshimura-Lab and could learn a lot and enjoy
every moment. | am also thankful for my collaborator: Prof. Matthew Johnson, University of Copenhagen. I
would like to acknowledge the financial support from MEXT scholarship and from the Academy for
Co-creative Education of Environment and Energy Science (ACEEES).

Mohamed Ateia (Clemson University)
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7 T V' Seminars AY '
, |’ 1 1
' Compulsory courses . Y |
: 1 I\ ENV 702 Advanced ENV 703 Research Seminar | |
; English, mathematics, 1 !| Research Seminar on on Recent Topics ! ¥
; statistics, research ethic :\ Envi 1 Engi ing il 1 Engi ing |}
i

i
i

i .

; Elective courses S U P o SRR
i
i

1
Fomm s 1
H N I Elllll ()Illﬂtﬂf{ll/)l ocess [lll[lﬂltlllllg’ﬂlﬂEHt courses | ! 1
Basics of Environmental | "
: Engineering (1) ENV 604 Environmental ENV 606 Risk and Hazard 1 ‘|
|‘ P; and in Ej and | | : 1
i | Basics of Environmental I Energy : ; :
R S ! N
1 | Engineering (2) , 1 | Ph.D. Thesis work
i
i basicsrelated to 1 lioio oo oo N
I ”llt(.l resources and wastewater courses 1 1
I environmental engineering | | i
' with particular emphasis on | I'| ENV 601 Seawater and ENV 603 Hazardous Waste | !| ENV 608 Industrial Waste

I
. Treatment ‘

. the mathematics, ll Brackish Water Management
i programing, and science : :‘ Desalination | 0
' (e.g., physics chemistry, ; 1 1 i
' biology) that are related to ll Environmental assessment courses : : :
i hydrology, hydrodynamics, " ENV 602 Environmental ENV 605 Life Cycle | 07 GO Bt i
i desalination, environmental | Eevionics Assessment 1| Performance Measures and i
\ I 1| Indices H
. !

. assessment, water trealment /

| Ph.D. students must complete at least 48 credit hours, within the following guidelines:

- Course-work of 18 credit hours, including elective courses of 12 credit hours, and research seminar courses of six credit hours. Each course is worth three credit hours. Students can also select, with the aid
‘ of their academic advisors, elective courses from other interdisciplinary graduate programs.

- Thesis-work of 30 credit hours. ]

[X] 3 : E-JUST B8 T DOEFRED U ¥ =2 T A

3. E-JUST B+Z4EDARADEBF

E-JUST O L2558 U, FAEN—EOEMZ R/ 3 & (JE5E [ELTS6.5 MM L I, MEEE - =
w1 ET 78, a—RAU =2 OHRAAER) , =U7 MEEFEHEEN D ORFETHAARD
KFIZ 6~9 7 HEOWFERAEN ATRE & 72 F 97, 1 AARBIIEHIE T v 7T A EREEH TV E$,2016
3 AFELIRE, E-JUST BEE LY HEN O AP T LIEFER DI T —~, AETOZAHE
R LUE L, BEI~6LDOFEPEFLTWET, =V 7 FMERNIZBW TR A~OE TR
RONDH, MHEAARMZREET 07T MIFPAEICE > THEFICEEREEEZRIELTVEST, &5
IR LRV OEFIHREOBERE N OBAEPDLEETYT, ZORBFEEZHELT, ARAHESLZD
END TR AL N—EYIREREE L, RO OMRRE CEOMm VIR 2 I L ET, eSS
(2, EFSREIC 1~2 R ifn C& DR 2T FEN LWL 5 T, 20 & 9 iR 2 RRRICIE )
L, BB EEEEZEAENRDZET, SHIZ—EHEVWLXNART 7T v 7LTUELNE Bo T
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F9, EEE, HARBERICEOmOIIEAEEREE L, ME THICISPS A E AR EESC=
FEHFHABELE 7 cn—yy RSN, WEMEEE LTHRATO7 —2AbH Y £, £/, Z
DEHCLTHEE FIFFEAAR - =7 MIEEMOEESCR v NV — 27 2, E-JUST OFHA %
BAT-EEARICRRESE VWS b EELEE>TnET,

# 1 : B-JUST L2245 A ARBFGEIE T 1 7T AT X O RZRICEZE LT LT —~

(2016 4 3 HHLAKE)

FHERR BAKEGR) ZAHE HRT—~

1 Mohamed Galal Awad i (AR - B 2016438~ "Environmental Impact of Fertilizers Transport Process on Groundwater
Eltarabily BITHR) 20164118  Quality and Soil Properities"

2 Ahmed Mohammed Nazen  #EH (LK - B 2016&E38~ "Biological Treatment and Bio-Hydrogen/Methane production from
Elsayed Elreedy BI®R) 20164118  Petrochemical Industries’ wastewater"

3 Hassan Mohamed Hassan  #[ (Bi&3ET 2016468~ Assessment of land use land cover classification and bathymetry detection
Husien %) 2017428 over shallow coastal and lake zones using machine learning algorithms

4 Abeer Samy Muhammad B (£ - BE 201678~ "Assessment of Water Resources of the Upper Nile and its Impact on
Fathy I%3) 201649A Egyptian Water Security"

5 Asaad Mater Asaad R (£ - B 2016598 ~ "Numerical simulation of saltwater intrusion in unconfined coastal aquifer"
Armanuos BIFR) 2017458

6 Bahaa Eldin Mohamed Abd % (£ - B#E 20164118~  "A System Approach to Analyze the Risk Disaster Management in the
Ellatif Elboshy I23%) 2017468 Egyptian Urban Case study: Alexandria City"

7 Mahmoud Samy Ahmed #E (FAETI 2017478~  "Planning, design, and management of coastal fishing ports for
Mahmoud Sharaan F3R) 20174128  improvement of engineering efficiency of Egyptian fishing ports"

8 Sally Hosny Taha Mohamed ff4 A& (£A - 20174108~ "Retrofitting of Corroded Steel Beams using Fiber Reinforced Polymers"

BIETYR) 2018%5A

9  Sherif Ahmed EIBashir Bt (£ -3 20174118~  "Effect of metal nanoparticles on anammox microbial community and
Mohamed Nasr EIDin Ismail #ET%%) 20184%7H treatment efficiency of nitrogen-rich wastewater"

10 Sara Mohamed Hassan MNA (EEF  2018F48~ "Development of a Holistic Approach to Climatic Sensitive/Sustainable
Atwa %) 20184108  Landscape Design at Egyptian Green Business Parks"

11 Ayat Elnmer Mahamed EI- & (£ - EiE 2018458~ "Mitigation of climate change impacts on the water balance in the Nile
Said Abd EI-Wahab I%%) 20184108  Delta"

12 Islam Mohamed Ahmed Ali 51 (BA&IET 2018498~ "Developing an Integrated Management System for Buildings construction
Elmasoudi FR) 2019458 by the meaning of Time, Cost, and Environmental Trade Off"

13 Manal Abdel Mohsen BEH (A - B 2018498 ~ "Treatment of industrial saline wastewater contaminated with organic
Mostafa Ali BET%R) 2019458 pollutants via anaerobic/aerobic processes"

4. E-JUST oER

E-JUST (% 2010 4R IZBHR L TRk, RFPERFE UCEE SN TE E L2, 2017 FIi3%E (L
SR, EERE YR AASUER) SBER L, PHEEIL 90 ARREOFHMAENANFE L TCNET, KELA -
BRERITFHOIBERIIT > TOERAR, FHOERAH 2 & —H O LEEFR B IZONT, B
HLHERFPIHREEIT > TWET, BEJUST ORFBRICAFT 2FEDL S BWFERAFERY: (home
university) (Z£F (assistant lecturer 72 &) Z@EW\/2E F, E-JUST O%A L 72D, & T#1X, home
university |25 W HEMREBICEE L ET, o, HELRBRICH & WD 2725 C E-JUST IZ8)%S
LTCWET, -, BEJUST OFMEZEETHE VD Z &%, FH - 77 U HIRICBIT 2EFH 2 A
MOBRE WD BLRO 72 5, E-JUST OFFREZH 5 HECHEE O &0 )[BT H EER
BEREFFSEEBEZONET,

KEFFCEH L TE, ZNETOXIBICL VT NEN b v 7LV OFERHEIEA SN TE
L7z, EB12, EMNMIBIT 2EFH 2P AEOEBIIR L TETEY, BRICEEBHTWLI DL
BonEd, Fl2iE, EFEANLSFERELT TTN, IF, BEHTV OmMIEREL TV NENE
—NEESELE L, £, T7VIKE (=7, T4 VT, XH=TRE) hEOEFA
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bR, FEOZRILLEL S OH LR TT, —F, EJUST BHER L~V DORFEMAL TN 72
T, MERZILLZAHDHEBZONET, EMEFIIORIIC K D & E R FER T OHEMEITZE D—
DEEZ LIETR, BE, KPP 1B ICHE T REME B 2 BIE e TR OEARKRE S
TWET, F£72, EMEFTINZ, Bl 72r5es 5 ORI 055 Bl & R E ISPk 5 KBS FEH
WCHEARBEZTIIRVWNER-TEY, FY Lo PT 58852 5RR20TIE LW EFOfRE2AIZ]
Iz TWET,

5. T/ hTOELL

BtlR0E LR, =T N TOROEDL LIZOWTHEMNLET (K4) . EJUSTIZF=Y 7 R
WREOT VXS RUTHIORNL Y « ov - 757 (BEMBIFHIE) (237 LT Ed, FAT
FEHBE LT215FE L0V ART oY= ML TEY 32, FHBLZ 120 HRER LS - =
Ve T I TITHELTOWET, REHNOT S— b 20, EHETEE L TWEd, EMHETS
ERENEEL 2o TEETH, EAMICITEKT, 27T 4, HL—, BV (DXH7%2bD) 7
ELAN—=hU—FRBOH, 1 »ABROEARENB LI RoTEET, 2O L5, BiiTo
JICA « SKEERFHMGRE &L OBBID 2 EITIER IR LA L TWET, BHFILT V¥4 KU 7 TR
SN, =V MEHEEOX Y U B FHARTII R e b 2 e WL E e x 9, £, LI
T A v TR S iz B-JUST itz 58 (V7 4 TR T L) ICHIfE LEEBRICE, B9 2y Rt —b
KebAfnm, 207 VELEFEMELRELENELE L, 73y RIZEETHEBVWTWE LER,
TVEIRHY E LT,

— 5T, WiKDEHE B ERLICR>TEET L, BEPIKRS EHEOFITWERTE S IFITRY
F9, BHICERINOINAT Y-V THARET IV T, AL L, KIXTHEND
T, BEICIEIAKIZEV R TEERLRELET (HARDA 7 FHiTom I b HRESELNET)

EE, WETEIAERZEHZNTTN, REEGOAARTIEITERVEERRREZ SETLH5-5T
WHEE L TWET,

E-JUST 7u v =7 M, #3 7 = —RXZMF CEDOFERRFT SN TV DERE L 700 £3, A%
TARCBRETHRE L OIS EHE REROIE LTINS ATREERSH Y £, FAbMAORB LA
TaYel NMNCEMTELELIORDLTWNETENWEESTEY 7,
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BT 1 7 TOREEBN JICA - TEXRFEREDRERES
(Alexandoria A=) (Alexandoria 12 7)

E-JUST # v > /S (R) £ WA FIADEJUST LS F — L DIERES
(BEHPEIZT)

X 4 : B CoTEEE g &
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RSID8 74 E YV KET 1) TR TR

TR - BRETYR MR R
[ZL&HIZ
%5 8 [a] RSID (8th Regional Symposium on Infrastructure Development) 7%, 2018 4= 10 H 25, 26 H
OZHMIZNTT7 4 VLV RFET 4 U~ (UPD) AR TFFL (Institute of Civil Engineering,
ICE) IZRWCHIME S A7z, RSID IE, 1995 4F 12 i\ v a7 THRIKE X A B4 — h K%
EDIAEDEFRZFE LTAZ— L, 1998 FEDH 2D~ =T TORFEN S UPD 237,
2O 3 RFMTIT O ISPS HLARFAA 3 (BREE TS, 1999 4 ~2008 4FH) DOHFFERCR
DREEOY;E LTHRIA &SN, 3 B 6 RIS, B, A, Nray, XA ThESH
o, MERFEZRFHLEDE TR, LI EFRZES, 2015 FChEH— FRICTH 7 RIPHR

Z— KL, AENIESEIH L5,
1iil | !l.llawl

ICE EAT 47 T4 A T RI TSR HoFa—Y AR TERE

DURTI L

DURTU AL, 10 H 25 0, 26 HOMW FIZHEFEERRNE T L2 ICE MTiTbih/z, #IAO
9 IKF7> & ICE @ David M. Consunji Theater (2B W TSN Thil, 74 4 7RI L E GETKR
1996 4E(E L, 1999 4Efli 1) NEHOBRE, ¥ > F 22—V U ICE FRHE (HI.K 2004 4Ef#1) 2
BEDAY—F 217572, ZD#K, IV —NRKORAT ¢ v 7z L HTROE A2 AR5
Hizon, FIZ2HHBOHE, 74U EL®DPWH (Dept. Public Works and Highways) &4 7 Z )L
WE &R ZEHR A TR AENS, 4 oMEER MTbN T, b 431X, [KH
IRKFITHRIT D TR viie A 7 7], AT L RAE= &)/7&m%%wtﬁw@@
BN, 74 U ORREE - A 7 THEFENE] , eI 8- gL ia
VANTZvary] EWVoltbOTHY, SEIOEHET —~ Th 5 “Resilient Infrastructure through
Engineering Innovation” (ZIR < B U, TR OE DI I3 2 EEME & BE 4 Jud T+
L EMTELINETH-TZ, F72, Al RSID TixEt 50 M (N, I K”1S 10 f#, H&H
— E B 5 O XREELDH Y, TNHIFERET —~ICHEE L8 DD v g I T,
3L Tt

#£45HKE ICE ® David M. Consunji Theater FFKE OFEAER LR

-82-



FEYI X

2 HADFRIFORICEFKRTHR, ZorFa—V  FREORENLY, LRI LXK
HITKT L,

ZOMDA R b

RV T LHIH DO 6 N LEE L 7Y a3 VN ICE Evdn B —Tirbiie, LieT Y
3 TlE, UPD OX U AF—AMILDREF VA, BITIFBRKKICL D 2— T AT ST,
F—LDA N TTRTHEEDOFAEL NI ZETHHA, 7RIl LORH Y, ZMEEE
FES LW T =< AEHRE LT, VARV T L2 HHOFHE, Fv AV T —N{EES
Nize BRI X LV RAOBZIIRFHADOY 7 =—%H L, ICE P Lra#fzo A Rick
- C UPD P E AL Z L O TERWEBMOSEER E 2 AP IE TV Enie, v
IRAY — LA RIS, MEE T 2 R LRERKR 7 177 A (IGP) &% % L,
UPD 34, HERENTZS SABM U, BT TNVREOFFEENL BIBGBTELN, BlET7 4V
v NI 7 — AT UPD CTb AT IR S NIDBEWFERO—2T, BHRFLEELHEL 2T
ANTWNDHEDZETHY, ZNE TL LI UPD N HEFHRFAED IGP ~DJRHEN R TE 5,
10 A 27 H()IEL, WA R URAR M E LT, WMEEDA N7 L Z#IX D Walking Tour
BTz, Zhud, 16 NS AL U NIZ L s> TR SNIZA v F T v 2 (HRGEE) #
X T, AXA 2, T AU I ORERHFE, KEFEHRFFFO~ =T IZONWTERDLANK[DY T —T
&Y, Fort Santiago 7> A X% — ~ 9%, Fort Santiago |1 5O KMBEE T ELME SN, b
L7 4 VL TRAETIRMEBEOHEEDZ S ZMHZENTE S, TIZ, HEDSNTHIRED
R4 BRICKEPERG T, BB E AR IFE AL OBREMIIREShI-Z L, TOR Ty A=A
AT 4 vHE (T4 VEVREOAEY HE) B, RTEFOME ThH oI OKEORE LRI
RSN PTICHAEL TWVD Z EELRATR,

.|‘ F"""

|-"|.

"
J]'\-lr |4 "i it {L h

IGP St D& INE Fort Santiago Vo Fd—HAT 4 VBE
BHYIZ

&[E] RSID9 DFEMIZ DWW TIIRTE TH 578, RSID 254 FHZeE OWFFERFOE L LT, BICITEH:
ROy NU—=I7EDDLE L THRADERLTWS Z L2 WEHLTRERN,
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RRIFZERFA—ToFr2 R
TR - BREET SR SRl

8 H 10 H, KILIF ¥ /RRZT, =7 rFy o A0S E Lz, RLRAFZHIEE D
ELTWDEMRAEZRG L LTeZ DAY MIAETSFHEZIAE Lz, TR - BETYR T,
SEBBEB LFENR—HERY, =T X XXM MABE LT, ABTIE, YAERLET
A BRETHRICHET S EEIC OV TRHEIC ZHMAWEZ LET,

TR LI TIE, PATFEORASRLEENLY AR LTHH 0 L2 HMNE LIZERY T —T
Hon TRT, BNT BRETILER - BREIEERTE] &, LA BELYROFPH#HRSOSII
BCTOHEARICETHRAY DRz b E Lz T2 - BEIZIZTERMN 02040
WA LE Lz,

TRT, BWT, BB THEAR - BETZERTE®| T, £1ITRT 5207 EREZ 4[24
JCHREELE Lz, TEERICELT, IUDICEEHA L LT, AROBNEZITV, ZO%, @ik
EFAEPERAE R ST EERICSMUE L, 4EOTEEZROSIMNEOEF ABIL, 199 4 & 72
DEF, TEAR-BETFEDZITLHIMA T, BAE 1 SEHERHES M4 BEICTRREZITVEL
Too FEDSE 1 BAERTBEOIFIMEIKICIE, TR - BB L L IR ORIV EHRE L, BP0 D AR
(ZBUR Y & o o AR T2 T <, BRELR - B LYBR 0 R D7 DIk X & #hi 7 mi 2k
WO ARDOMN) 2T =/ UE LTz, fAE 1 B M114 23 TlE, FENORRAELHIIZEED
WRNBEZRNTHRAZY—ZBRLE LT, IhDDOBRENNIZERESTOREST DT, —
R 21T o T A~ — N 7 4 VECHE AIREZ RN DO WEB /R 7 L b (QR 2— RnbH 7 7 &
A) A LE L,

F7, KREILTHME SN ERERTEROCETH D [FhiaiAs] , [HE#R b, ZEN
TSI E Uiz, BfEgRCIx, PE M EdRIcHsE TR mEgEME a2V — e 2o
BEHOBR) Z2BLT, BEOa 27V — FOREEOBMS LIANMEEL AT 2 UFC IZOW T, @A
DN RT RN EFE LT,

LEOF =T Xy R, BRELOEEAI 22— a il THTREROH I ZT
BT RVES L0 E Lz, KROBERST EE RIS W@ AEDR, KARx L,
WHRO ARSI 2 N LD Z L2, RELRS ZoMESZ2IEH LaRAEEZBHZ Lz
WEEBZTWET, FthICe T4, YA OEECHEAERICISNT, Z2OHME, FEOEE
AN iEEE Lz, Zofzsfo LT, LR L LFET,

®1 [RT FHOT KBTI R-BEIZERTEIOREAR

UAK 31 FERNG

i1 WEM D THE) ITOWTHEIA D

36, TV earFaray EERLET!
FTH] B ORIl & AT~ A fiRE L C Ak D ~
FER R a7 U — MlEER

i HRAIZHOWTHIE S
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TARBEIOFVL(BREHEOHR-BEICEHIT HMER)
TR BETYR HI B

THNETHEAR - BETSRTIE, SE0%, RL7, HIHHRERKSE, EES, PFESLHEL DT
HTHEOHELZK>TEV X L, TO—FT, MEOILK - FHiF, ﬁE®L Z K B HRGEE Ofif
Bk -T, [HRIKREAR] & LTOERERER - XUk - BOREREZ TLEI LA LHY ET,

ST, A - BRELEOHNRRG &I LRGN IERT 52T, FEFMCHEERSCEY 2 v %

HEFTHZLOEEEMELTETCVET, ZOXIAREROT, HEFHENLORET, LAHA
auXUAERRETLIECE D L,

TARBEEae XU AL, THRIKER] ICEDYOH L AR LICTR - BE LFS5FICBNT
R - BE D> T O RAEICGGEEREEEZ BV L, B TE2DBEBEOID DM
ELT, FRR29FEIVBBENTOWET, 2OAITLAR - BBELERO#ERE L TEABILARL
TARC-BELYangX U AILRATHET, arF U AEFRNEI T LV IBERBHY, #
BRETEOEIFHEDZIZLIZNEWVIHORADENTEY £, SFEEOEAHEanx v A
i, CERR30 1 12 B (@) ICBAfESIVE Lc, IR v /N A T LR, PRERE & [FER
12, EFAEHE AT LAERHOCTT TN A v o2 bk L, i v o SANLRE 17 4D
BAHERSICSMUE Lz, T, RLKERICEOWEDLY RNH Y, BUEITRE - (LB TR
A TRz B4 & STV DR R e AT BV W LE LT,

RSO, MERIEAED D, ZAE TOMEREE, o IO RER, IhETHEboc T rY e
7 MZOWTEREEWEEEE L, YU TOAEBREZFEDS ECRNT 2D TER2NF—U—F
Thsd [a2—F0 "IAT LI R [T —h—Ro ] ICBT 2 IR, FAEDOLKR— kb
EEE 22 TR ge e A2 — b S8 ekEh, EFERM7n =7 Mcfibo TS ETOA F—U —
e, BLRTRDN R E w7 B L QW E E Lin, £, ARG TIERL, AEDHEWIT LS
TEL ORI EZ T2 TRERICOWTHRELNE Lz, &%, BHFRICHT7ZAyE— L LT,
AR —F S a—FT 4 X = a B hEb ST AMBRETHLZ L, B0 HENHRER
TVl MK Z EREETH DL Z EBMER BNE Lz, B EN D OFEEIRE A 2T, fFk
BV g NI oNTR, EFM 7Y 27 MIHT 2B AT 57 RS A2 ROLEMNTEL
Tz TR -t L DDV IZONT, WIEWHRTEELEG S 2N T, FIZEFOHBIZ OV T
RELRFRE R DS L0 F Ui, GEHZ RS BolEZ T Wl Wa#R e AEI2IE, Zoghxks
0 U CHERSELR L B ET,

A ORITIE, BEAEAREShE L, 2BIFAamA R0 L—HMET L, BEATIX
A ORI KHE OB, MREZER L2 LE LES > IEDARGTHEY ENDZENT
TE L, THRIKEAR] OEHF - b - BOOMKLCHIEE FOMEERSCE Y a oA L LT,
SHOIDTIARBBanF T LR, %@ﬁ%&bfﬁifwfw<’&ﬁ?%hi&%ifﬁbi#
B, SHEHEINEEAFEB YLD L%, LA BETLHRICBITS FD (Faculty
Development) JEEjD MM & L CTATICHSE SvE Lz, FD IG8h &1L, RFEFHEBOHEFRIZED
D1 DOFEEINEB O Z & T, ITFERLKRIZROTEL ORFETHRIEDED HNTNDLHDOTT,
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ERBEZR, ZFEEHIHLDAvE—D
BN OBEERGEIED>T(AVFBRREYKELR—FIHHRESF)

R—F I WA ERE 1 SR
VA INArYVLE N TaYe ) N4 LT A —
(BEFn 53 45) R Eth

1. [ZC&HIC

FTILHCHEN DD, FATHEFD 53 ICH TR ER TR 2253, %

A6 F 1] @w%ﬁn%ftko+%%i2$ﬁi&ﬁ$bf%ﬁ5ﬁﬁ&%
R g s hORBARLERASHICALE L,

AATE AR ITENFEEARB AR & 720, BARENOKT - K
GIRBARREMEOMA - ZFHTED > Tk Lz, A 5 ERIC, B
R0 DIBINFEEARTICER L 720, WA OKDFEEEICED-
TEFE L7, TOHEINTORBUESY DERRFEN DR leolo 2 &, HARTE L/ B
m@t/zx/7bﬁﬂ%k@,_®ﬁ%%%of FAH VSN DIE M e &% F03T D@ E
BT Z L L0, "KDE” o EEE IS LE L,

EEEE L TTHEREMMER e Y 27 M- TEE LA, 2001 FICHNTEHERRF D
BIRXZEREL, 2R H L, HATEIC wf@%ﬁ%@&ﬁéﬂt%ﬁ%j%ﬁf IR
FREHMTB RIS L, SERE” MO EHER” 1T LE Lo, $hEHMARR A RE LRI
XEGEL R PR b b, SREDEHENTFEL T,

2. BEZEDEROEE (BEORE)

1800 AR ITIC A KRR HE AN SE AL . .

RE-AARSEROEH
SNB L, BRREOMEMTEH DT - oot 2 Cammnons: |
T e T 7V AAE TR AR DN T T T
WEN, BOEAKE EASRO EEORE R —
B FE Lz, 20 HHACHTHAC PR RS A3 AR AT RO —= :
FALE NS & E T E B A Ceisan
[ T L

HICEKR LET, WhWAE— P— | muascmm [
s X s s WVEREORMIL
Vg @@}E(j‘o \—h{#b s %@% - Eﬂﬂ}"ﬂ:ﬂ - [19504EEE)
EClEghEix=R L, ERghE Xl e i T
ZENCB W TEEO BRI L, X-1 [EEEXOEE
ARG GO THERENERE L=, REIZE > TUIZHORNTT, LOLLENSZEZDHE,
F—H U= a VIS BICERLET, ZOFERLIE—X U E—T a URNEBORZBEERCK
ﬁ%%%%&f,%%ﬁﬁ%%%%%iéibto:@@,mﬁﬁﬂ%%’iaﬁﬂﬁ%mﬁﬁ”
PHRA T —< E LTHY EFond X022 9, ZofEE, ‘Gl KEHE9NETT
KX =R O EOEREIRED, BREMNRO—D2E LTRABESNET, w%&%:&bk L)
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ERB&R ZEEEILDAVE—D

7, VVWF OHBUC LV EHEDO =RV X =N EITHEY, FLREE—F—ICL 58D
KBS A RIS AR £ Lz, ZORE, "By 7 MEHREND, EKEED) D EE
A ~OIRHS, BOR L~V THEY EF oD X912, SRENERHELE L,

BUETIE, SEEESEREEICR L CHAMZ b o U xR Mk E LT, LITO 3 fEkn s
LEWbnTHET,

D KEHIZBT 2N K ERE#HY (Mg, MRT, LRT)

2) RHEEEREEERE RS It

3) MBS Y (P-NhEa o7 IR O 2 2T ek, R -k 3 A kR
AR L)

ERENE R E 2o T, HANPERER EEIZK L TIT > TW A EBFBIREBI(ODA) TH £ < OfkE
BENRTY ETFONAXHIC80FE L, 22 TIEEEMEE 12 FEMIZSM LT 2 5D ODA &
EEEL TN L0 E B E,

3. AV FRBEEYERME (Dedicated Freight Corridor : DFC)
DFC [ZX-2 12779 X 912 E

B & BRI CRER S, A o Rl
KEEVEWEED L A DB TF Y - .
—HHRE &g LT RO 2 - S| e e B
T E DB Y T — T ] : |
5, WhiX T4 > N
PRiE) TT, MERER TN
2,800km T, ZAuixAbiEiE FLIRER
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