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Toward Quantitative Inspection and Monitoring of Infrastructure

Dept. of Civil and Environmental Engineering, George Vulpe MINESAWA

1y

I joined the research at Tokyo Institute of Technology in January 2011, as part of the research team to

evaluate nondestructive technologies for detection of hidden defects in bridge steel members partially
embedded in the RC deck. During the project, | appreciated very much the kind advice and collaboration of
many distinguished professors of the department. With the kind collaboration of the project team, a number
of original solutions were proposed and reported in the academic papers, such as the inspection
technologies based on eddy currents and ultrasonic phased array and monitoring solutions using
accelerometers, velocity and ACM (Atmospheric Corrosion Monitoring) sensors.

I graduated my B.Sc. and M.Sc. in Civil Engineering at “Gh. Asachi“ Technical Univ., lasi, Romania.
Further, 1 had the opportunity to study for the Doctoral Degree at Yokohama National University,
researching numerical modelling of deformational and failure behaviour of concrete elements, implemented
by the Distinct Element Method.

As part of the current infrastructure monitoring project, it is a precious opportunity to being able to apply
my previous eleven years of experience in research and development on developing earthquake monitoring
systems at the Hakusan Corp. Participating in the integration of world level earthquake monitoring systems
and well as in the development of the data analysis software solutions had provided me with the
opportunity to merge the field of monitoring with the needs of civil engineers and seismologists.

Japan infrastructure is extended and as the average age of the structures increases, there is a greater need
for maintenance, repairs and rehabilitation. Properly maintained infrastructure could provide safe and cost
effective services while being resilient to natural disasters. Current inspection methods rely heavily on
visual inspection, which is limited to areas accessible to inspectors and very subjective. Serious degradation
and flaws in the structures are often hidden and are a possible source of sudden failure occurring in the case
of exceptional loading due to earthquake or overloading. As part of the current research project, the
quantitative nondestructive inspection and monitoring are being evaluated and applied for in-depth
evaluation of the structure’s condition. We are looking to identify the presence, the location and the sizing
of the structural defects through nondestructive inspection and monitoring technologies.

I appreciate very much the enthusiastic collaboration in various research topics of the students, an
opportunity to share our experience to these bright future civil engineers. | am looking forward to
collaborating with the distinguished members of the Civil Engineering department and to bringing a

significant contribution to research on infrastructure monitoring and inspection technologies.
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I worked at Tokyo Tech assistant professor under Professor Sasaki’s lab. I was honored to be able
to work as a researcher as well as a lecturer for undergraduate students after | received my PhD from Tokyo
Tech’s Graduate school of Engineering.

During my year in Tokyo Tech as an assistant professor, | taught in student experiment class where
students learn about welding material, how to test the material, basic mechanical properties of materials and
be able to apply the theoretical knowledge that they have learned and put it to practice by constructing
actual bridge. I am proud that the students participated in Asian Bridge Competition, which is held annually,
where Tokyo Tech team received 1% prize.

Before coming to Tokyo Tech, | obtained my bachelor degree in Civil Engineering at
Chulalongkorn University in Thailand. After a while, | got a wonderful opportunity to continue studying in
Master and PhD at Tokyo Institute of Technology. My field of study is fatigue of steel structures which
concentrated mainly on steel bridge bents, which I continued also after graduation. In the urban area, the
Steel bridge bents are widely adopted as supporting structures for highways and overpass bridges. However,
the problem rises from the recent survey as it revealed that weld defects are existed during the fabrication
of most connections. These defects could somehow lead to fatigue cracks due to high level of stress or
strain concentrations. Also, welding typically causes a mismatch in strength between the base and weld
metals causing impact on the behavior of the welded joints. Even or overmatched joints, in which the yield
strength of the weld metal is equal to or higher than that of the base metal, are required by the design
specifications. In contrast, in steel bridge bents, where high-strength steel is widely used, even or
overmatching cannot always be achieved. Although the base steel plate and the weld material have already
met the specifications, the joints might exhibit “undermatching”. It is due to the fact that the mechanical
properties of the weld metal are pretty much dependent heavily on the welding conditions. When
excessively high-intensity cyclic loads (such as an earthquake) influence on welded joints, the strength
undermatching can turn out to be a critical issue.

I would like to express my thanks and gratitude towards Tokyo Tech colleagues and Professors
who have helped me through so much and made my time at Tokyo Tech a memorable memory. | greatly
appreciate the opportunity to be a part of Tokyo Tech, an internationally recognized university.
Unfortunately due to health issue | had to return to Thailand. | hope to continue contributing to civil

engineering field in the future.
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An Unbelievable “en”(#%)

Huei-Tsyr Chen

Professor

Department of Civil Engineering
National Central University, Taiwan

My first connection with Tokyo Institute of Technology (TITech) was on the afternoon of
October 22, 2004 when my colleagues and | paid a visit to the Center for Urban Earthquake
Engineering (CUEE) at the request of my university, National Central University (NCU),
Taiwan, to seek a possibility for establishing a cooperative relation with TITech. With the
warm and kind reception from the faculty members, | had a very good impression on TITech.
We joined the second International Conference on Urban Earthquake Engineering held in
March 2005 as a first step to start the exchange activities and cooperation between two
universities.  Since then we have held many activities for both undergraduate and graduate
students and faculty members and developed very strong friendship. As a person in charge
of this cooperation, I visited TITech at least two times a year since 2005. During the field trip
of 8" annual symposium held in NCU in September 2012, Prof. Niwa informed us of a
vacancy for visiting professor at Department of Civil Engineering; upon learning my
sabbatical leave from February this year, he encouraged me to apply for this position.

| am very happy to become a visiting professor at Department of Civil Engineering from April
14 to August 13. Unlike previous visits, | can really experience the culture of TITech more
deeply through this long stay. | enjoyed the teaching and the interaction with students in
Civil Engineering English and Dynamic Soil-Structure Interaction classes, weekly seminar
with Prof. Niwa’s and Prof. Morikawa’s laboratories, chat with students during lunch and
many other activities. This allows me to have the chance to examine my teaching.

Until now, one of the happy things for me is to see not only the friendship among faculty
members but also among the students from both universities involving in the exchange
activities. In fact, it is not common in Taiwan to have persistent, concrete and expanding
activities with foreign universities for 9 years, but we did. Thus, | would like to extend my
sincerest thanks to all the faculty members in Department of Civil Engineering and CUEE for
your continual supports and look forward to further strengthening our friendship in the years
to come.
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Osnovne jednadzbe strujanja tekucine i transfera topline
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JSPS Core-to-Core Program: Integrated Water Resources and Environmental Management
for Asian and African Mega deltas under climate change effects

Civil Eng. Dept.: Oliver SAAVEDRA V., Chihiro YOSHIMURA, Shinjiro KANAE
Graduate School of Information Science and Engineering: Kazuo NADAOKA

1. Introduction

This project belong to the Asia-Africa Science platforms program which attempts to develop
partnership among research centers in Japan with counterpart core research institutions in Asia-Africa
regions. The collaboration can take place of joint research projects, seminars, and researcher
exchanges. The network is expected to contribute to the solution of prevailing problems in the studied
regions. More details can be found at http://www.jsps.go.jp/english/e-c2c/index.html

By using Japanese side experience in modeling techniques and understanding processes related to
hydrology, water quality management, coast ecosystem, climate change effects, we wish to address
long term effects coming up with a feasible strategy to understand both vulnerable delta areas of Nile
and Mekong. Later these experiences could be expanded to other Asian-African deltas such as Chao
Phraya River. The study areas were selected due to existing collaborative research in Egypt with
Coastal Research Institute (CoRlI), Egypt-Japan University of Science and Technology (EJUST) and
Alexandria University while in Vietham Ho Chi Minh University of Technology (HCMUT) and the
Ministry of Natural Resources and Environment (MONRE). This provides us a great opportunity to
enhance cooperation focusing in mega delta regions where various vulnerable aspects can be studied
jointly. Some of our former visits to these regions can be seen in Fig. 1. Our domestic partners include
Tokyo University, Kyoto University and Tohoku University.

2. Objectives
This project basically attempts three goals:
D Establish a network for a comparative study in Nile and Mekong delta areas
@ Develop feasible strategy to understand the long term potential socio-economic effects
(@ Foster young and active researchers within member institutions

e

Fig. 1. In front of High Aswan dam in Egypt in 2010 (left), at agriculture drain network inside Nile delta in 2011

(centre). and at mouth of Mekona river in Vietnam in 2012 (riaht)
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The initial common water research topics to be addressed jointly among institutions can be
summarized in Fig. 2. Not only issues inside the delta, but also at river basin scale and the interaction
with ocean are of interest. The potential social and climate changes would be included.

Integrated Water Resourcoes and Ermvronmental Management for
Asian and Afncan Mega—deltas under Climate Change Effects

Precipitation variahility

Establishing network
of Asia—Africa Megza
deltas

A

——

Fig.2 Overview of some of the research topics that are been investigated within this project.

The funding period by JSPS is planned three years from April 2013 till March 2016 as seen in the time
schedule in Fig. 3.

Task 1: (2013-2016)

Develop a hydrological
and environmental data
hhse Logelher with leld
surveys

Evaluation of potential
climate and social changes
scconarios

llolistie regional platform
on the sustainability of the
Nile rivoer

Socio~ecomic
questionatiners and
aglthering ol relevant
info in bolh basin-delia

Fig. 3 Main tasks for three next year’s project.

3. Research groups
We have organized our efforts in four working groups as below:

1) Working Group WGL1: integrated watershed-coastal zone management

Both the Mekong and Nile Mega-Deltas are located in the downstream end of the large trans-boundary
rivers and connected further with the ocean. Therefore, the physical, chemical and biological processes
governing the ecosystem and associated material cycles in these deltas are affected both by the terrestrial
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and oceanic impacts. Besides, these mega deltas embrace large populations with intensive agricultural,
fishery and other economic activities so that these areas are prone to be affected also by the various
human impacts. Moreover, the deltas have the extensive low lands in the coastal areas. Therefore they
may have increasing risks of coastal disasters, like beach erosion, salt water intrusion as ground water
and inundation, due to sea level rise and change in weather and storm conditions under the global climate
change.

The JSPS Mega-Delta (JMD) Project is aiming at providing scientific knowledge for water
resource/quality management and disaster prevention/reduction under these local and global
environmental impacts, from the view point of integrated watershed and coastal zone management,
toward the sustainable development in the Mekong and Nile Delta areas. For these purposes, by
considering the above mentioned features of the Deltas as the regions connecting the watershed and
ocean, WG-1 will analyze the status and its historical change of the Delta system under these local and
global environmental impacts and develop the comprehensive numerical model system to predict the
Delta system under various future development scenarios. With these results we will further develop the
model system to quantitatively evaluate the processes of water resources/quality/ecosystem variations
under these environmental impacts and the associated change in the disaster vulnerability of the Delta
system. And thereby we will attempt to provide scientific knowledge to support policy decision making
and others for achieving the sustainable development of the Delta areas by keeping the disaster risks
below the acceptable levels. These attempts will be performed in close cooperation with other WGs to
properly integrate the prospective outputs also from these different groups.

In FY 2013, we will collect various data for developing the model systems, like topographical,
geological, meteorological and hydrological (including water quality and groundwater), land use,
vegetation cover (including mangrove areas), and disaster-related data, as well as various socioeconomic
data (population, agricultural and livestock farming data, fishery data including inland water culture,
etc.). These data will be collected mostly for the Mekong Delta system and will be summarized into the
comprehensive GIS. And, if needed and possible, we will try to carry out satellite image analyses and
field surveys. In parallel of the efforts of these data collection, we will examine the suitable frameworks
of the model systems to be developed, especially for the models of hydrological and material transport
processes in the Delta system and socioeconomic system models. As for the Nile Delta, we will perform
the field surveys and related numerical simulation model development for brackish water lakes like
Burullus Lake and the field surveys on coastal disaster like beach erosion in the Delta region, both of
which need the integrated watershed and coastal zone management approach.

2) Working Group WG2: hydrology and water resources

We have been doing data collections of basic hydro-meteorological data and information of both
Mekong and Nile Rivers-delta to be shared among members for understanding of water cycle and
associated processes. The global data-set at first is used, and eventually being enhanced by local
available data. In this first semester of the year, for example, we have started analysed the
precipitation patterns form last decade over Mekong and we found out the decreasing trend as average,
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but with difference, upstream middle stream and downstream.

The Nile and Mekong river basin models will be set-up and validated by using aforementioned data.
We expect to provide the outputs from hydrological model as input to the deltas. We would like to
foster young researchers and graduate students by jointly sharing research skills like numerical
simulation, going to the field, and short training in Japan. The necessary modeling tools like
hydrological model, GIS and exploitation of remote sensing data will be shared with them.

Moreover, we expect to gather information to scientifically evaluate vulnerability of Nile and Mekong
River Basin to flooding and disaster prevention. Then, it is also expected to establish a strong network
in human resources and share the evaluation method of vulnerability with cooperative researchers.

3) Working Group WG3: Water quality and aquatic ecosystems

WG3 focuses on assessment and management of water quality and aquatic ecosystem in the target
mega-deltas of Nile and Mekong rivers. The main research topics are 1) sediment transport and related
effects on aquatic ecosystem, 2) in-situ treatment of river and drainage water, and 3) arsenic pollution
of groundwater. For this fiscal year we have three main expected outcomes. Firstly, we are going to
form a researcher’s network about integrated water and environmental management in Mega delta by
holding workshops and meetings, having the specific focus on water quality and aquatic ecosystem but
integrated with other working groups. We had a workshop in Hoh Chi Minh City (Aug. 15-17, 2013)
for the members from the three countries and a meeting with the Egyptian counterpart in Alexandria
(Nov. 2-4, 2013). Secondly, we are conducting preliminary survey (including experiment) on the
current environmental conditions and corresponding remediation techniques focusing on the topics
mentioned above. Currently, we are working on two different biological treatment systems for surface
water remediation using a suspended biofilm reactor and an aquatic plant, Duckweed. Further, we
obtained promising results from modeling of basin-scale sediments yield and load. Thirdly, we also
promote cultivation of young researchers and leaders through the research activities, by providing
them several opportunities to join annual seminars and international conferences and to cooperatively
conduct research activities together with senior researchers. For example, we support our students to
present their papers to the International Water Technology Conference (IWTC) in Istanbul (Nov. 5-8,
2013).

4) Working Group WG4: Climate and social changes scenarios

This group will prepare climate data (from pasty to future) using GCM output like CMIP5 data
applying statistical bias-correction method. This approach has been developed in our group, and it is
expected to be more effective than conventional ones, particularly for simulation of hydrological
processes at mega deltas environment in potential future climate changes.

In addition to future climate data, we will attempt to prepare future social scenarios like population
distribution, land use, GDP in mega deltas. We would collect information from local researcher in
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Mekong and Nile delta. Therefore, data preparation and information collection are expected outcome

in this year.

The members of the project are registered at one working group and can be summarized in Fig. 4

below. Even though some members would contribute in more than one group, they are just listed once.

The leader of each group is highlighted in bold at beginning of each group.

WG1
Integrated watershed-
coastal zone
management

NADAOKA K.
KURIYAMA Y.
TAKAGI H.
WATANABE A.
HAK, Danet
TAKAHASHI Y.
BRICKER Jeremy

Abu Bakr ABUZEID
Moheb ISKANDER
Haythm AWAD
Essam FOUAD
Ahmed EL-ADAWY
Ali MASRIA

Nguyen Danh THAO
Tran Thu TAM
Duong VAN NI

Nguyen Hieu TRUNG

Tran Van TY

Nguyen Duy KHANG

TRAN Thi Le Hang
TONG Quoc Hiep

WG2

Hydrology and Water

resources

SAAVEDRA Oliver
SAKAZUME E.
GOMAIBASHI R.

RYO M.

SUMI Tetsuya
KOBAYASHI S.
KATO Y.
TSUJIMOTO K.
Sameh SAKR
Abdelazim NEGM
Amel M. AZAB
Sameh KANTOUSH
Osama RAGAB
To Quang TOAN
Tang Duc THANG
Dang Ngoc TINH
Van Pham Dang TRI
Ngo Duc THANH
Nguyen Trung VIET
Hoang Minh TRUONG
Sarann LY
ERM Chanbotom
HUYNH Minh Thien
HONG Minh Hoang
MAI Thi Ha
VO Thi Phuong Linh
NGUYEN Thanh Tuu

WG3
Water quality & aquatic
ecosystem
YOSHIMURA C.
TAKEMURA J.
FUJIl M.
SUIF, Zuliziana
LE, Quynh Nga
IBRAHIM, Mohamed
OKADA S.

ZEN R.
TERAO K.
IKEDA A.
TAKEMON Y.
ASANO T.
HAMAGUCHI T.
Ahmed TAWFIK
Karima ATTIA
Ayman KHALIFA
Waled DAWOUD
Ayman EL GAMAL
Amr FLEIFLE
Vo Le PHU
Nguyen Tan PHONG
Nguen Thi Hue
Seingheng HUL
Nguyen Cuu TUE
Tran Ngoc Bao LUAN
HUOT Kim Neng
Trinh Thi LONG
PHAM Le My Duyen
NGUYEN Phuong Tan
DANG Thi Thu Hoai

WG4
Climate Change

KANAE S.
ISERI'Y.
YOSHIKAWA S.
WEE H.
KHAJURIA A.
YANAGAWA A.
WATANABE M.
ISHIDA Y.
IWASAKI A.
SATOT.
HAMAGUCHI K.
KITAMURA S.
KOIKE T.

EL-SHINNAWY |I.
Eman AHMED
El-Mahgary YEHIA
Essam DEEBES

Vo Thi Thanh LOC
Nguyen Huu CHIEM
Luu Dinh HIEP
Nguyen Van LAP
Nguyen Khanh TRIET
DANG Kieu Nhan
VO Quoc Thanh
Nhung Ha VU
Ha Thi Thu TRAN

Fig.4 List of members in each working group, in blue Japanese side, in red Egyptian side, and in green

4. Project Annual Seminar

Vietnamese and Cambodian side.

We expect to have one seminar per year at different cities in order to discuss our approaches and

report findings among members. This year’s annual seminar took place successfully in Vietnam during
15-17 August in Ho Chi Minh City and Can Tho city including a boat trip inside the Mekong River to
understand better the water communities’ lifestyles. We had participation from 6 members from Egypt,
12 from Japan and about 20 from Vietnam and Cambodia. See Fig. 5 of seminar participants. The
seminar was entitled “Establishing a research network in Asia and Africa for sustainability of Nile and

Mekong River-delta water systems”.
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The outcomes of the seminar can be summarized as below:

Confirmation to establish the network

Working groups could chose selected topics for joint research

We learn a lot about Mekong basin and delta through presentations and trip

The working groups can be re-considered according to scale rather than topic: Basin,
sub-basin, delta, local. This due to the interdisciplinary interaction per scale.

5. Coming Events related to the project

>

2-4 November 2013, workshop at Alexandria with Egyptian counterparts, 3 members from
Japanese side together with counterpart institutions in Egypt

5-7 November IWTC meeting, Istanbul 2013, six members from Japan side will attend

2-13 December 2013, Eco-hydrology course in Kyoto University, one Egyptian and one
Vietnamese

16 December 2013, Project coordination meeting at Tokyo Tech, Egyptian and Vietnamese
coordinator will be invited.

Early June 2014, Annual seminar in Alexandria, Egypt, we expect about 50 members

-

Fig. 5 Project’s annual seminar on 15 August 2013 at Saigon Palace hotel, Ho Chi Minh City, Vietnam
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