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Editorial
As we have already entered into the cold season, NEA-JC publication committee
serves you with a newsletter to warm up your feelings. In addition to the news of
NEA-JC activities and its members together with eye-appeasing photos, inside this
newsletter, you will find an inspiring interview of a senior engineer under Senior’s
Insight section. Yes, we could do more but we decided to stop right at this point
because the time was pressing and we all had busy schedules. We hope to do
more in the next issue! Happy Reading!

Event Management Committee

Er. Maheswor Shrestha
Er. Huma Kanta Mishra
Er. Rajendra Soti
Er. Hari Bahadur Pahari

Message
All those Nepalese engineer fellows who
have been staying in Japan for their
studies or other profession are welcome
to be the members of NEA-JC!!May you
all have a happy stay in Japan!!!

www.neajc.org

-Chaitanya, Yadu & Shanker
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You see things, and you say: ‘Why?’
But I dream things that never were, and I say ‘Why not?’
(George Bernard Shaw in Back to Methuselah, Part I, Act I, 1921)
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FROM THE PRESIDENT
Dear Colleagues,
I am very happy to write a message for the new issue of our newsletter which has been regularly
published since the establishment of NEA-JC. It is due to the continuous hard work and dedication of
its members that NEA-JC is successful in its every effort. Just a few weeks ago, we met in Tokyo
and had a lively workshop on current and future technologies through which we could exchange
knowledge and ideas on researches applicable in the local and global context. Hence, I would like to
thank all members and specially the contributing participants who presented papers on our previous
talk program and workshop. I also thank the event management committee and other members for
skillfully organizing the events in Tokyo and Kyoto.
Nepalese engineers staying in Japan have acquired deep knowledge and wide experience from
universities, research centers and industries in their specialized fields. It is either through the
workshop/seminars or through the newsletter that it can be disseminated to the other members and
general people. No matter whatever the field of engineering or technology, news, articles and
relevant materials covered in the newsletter reflect the outcomes of big endeavors made by
Nepalese engineers in Japan. These achievements make all of us proud. In this sense, NEAJC
newsletter is a tool for updating and upgrading professional knowledge for career development. I
believe this issue also stands strong in this regard.
Finally I would like to appreciate the hard efforts made by the publication committee to bring out
this issue. I also expect and welcome constructive comments and suggestions from our fellow
members which would help NEA-JC become more dynamic in the future.
Thank you very much.
Er. Dr. Hari Ram Parajuli
NEA-JC 5th EXCOM

NEA-JC NEWS
1. Tokyo

Seminar

The 4th NEA-JC Annual Workshop on Current and Future Technologies was held on 21 Nov 2010
at the medical library hall of Tokyo University Hongo Campus. At the opening session (first session)
chaired by NEA-JC President Dr. Hari Ram Parajuli, the Secretary Er. Shanker Dhakal welcomed the
participants and addressed the objectives of NEA-JC and the significance of the workshop. The
TUNeF Coordinator, Er. Dhruba Panthi explained on the need and challenges to keep lively the spirit
and activities of the volunteering organizations like NEA-JC. Delivering a keynote speech, the chief
guest of the program, Hon. Ambassador of Nepal to Japan, Dr. Ganesh Yonzan Tamang appreciated
the efforts of NEA-JC in bringing together the engineers staying at different parts of Japan and
sharing their ideas through workshops like this. He shed light on the importance of such activities
for the development of Nepal. Dr. Yonzan also discussed on the different aspects of science and
technology, and the current and future technological need of Nepal. The program was conducted by
the Coordinator of the Event Management Committee, Er. Maheswor Shrestha. The President Dr.
Parajuli ended the session with his inspiring and attractive keynote presentation on Collaborative
research on Kathmandu world heritage structures.
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In the meantime, Ms. Yukiko Shibuya from the
International Affairs Section of JSCE visited the
workshop together with the brochures of a few
Japanese construction companies that her
colleagues liked to share with NEA-JC
workshop participants. They contained useful
company
information
and
eye-appealing
pictures of the successful accomplished
projects, which must have been a source of
inspiration to Nepalese engineer fellows who
dream to see Nepal as a developed nation. Due
to some technical reasons, JSCE couldn’t send
its speaker to the workshop this time but they
do wish to participate next time and Ms.
Shibuya wished that NEA-JC would actively
participate in JSCE Annual Meeting to be held
in Ehime in September next year.
The second session started after a tea break.
In this session chaired by NEA-JC immediate
past president, Dr. Ved Prasad Kafle, three
papers were presented. Er. Chandi Subedi,
Senior System Engineer, SoftBank Corporation
presented his paper entitled Cloud in real
business ~ SoftBank’s approach. Er. Kabir
Shakya, PhD Scholar, Tokyo Institute of
Technology presented Cyclic response of
beam-column joints in steel fiber reinforced
concrete rigid-framed bridges and Er. Lata
Shakya, Ph.D. Scholar, Kyoto University
presented Regional resources in traditional
town (residential area) of Patan city. A lunch
break followed this session.

In the third session, chaired by Dr. Akhilesh
Kumar Karn from Nippon Koei Company Limited,
four speakers presented their papers. Er. Tilak
Pokharel, M. Engg. Student, The University of
Tokyo, spoke on Seismic response analysis of
storage tank based on multi-scale approach of
computing fault-structure system. Er. Deepak
Raj Panta, PhD Scholar, Tokyo Institute of
Technology
spoke
on
Seismic
pounding
simulation of base-isolated reinforced concrete
buildings and Er. Rajendra Soti, M.E. Student,
The University of Tokyo presented his paper
entitled Seismic analyses of masonry house
retrofitted by bamboo-net. After Er. Shanker
Dhakal,
PhD
Scholar,
Ehime
University,
presented his research on Finite element
modeling of a rockfall restraining cable net
structure, the workshop was formally closed by
the President.
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Congratulations to Er. Chandi Prasad Subedi!!!
for being awarded with the "SoftBank Award" for
the year 2010, for his innovative proposal on “A
new business model by conceiving, designing and
developing open source based thin client in the
SoftBank Cloud Service”

2.

The first session was chaired by Er. Dr.
Ripendra Awal, JSPS postdoctoral researcher
fellow, Disaster Prevention Research Institute,
Kyoto University.As a first speaker Er. Yadav
Prasad Gyawali, PhD scholar, Division of
Applied Biosciences, Faculty of Agriculture,
Kyoto University presented on Concept of
genetic and chromosome engineering in plant.
Dr. Awal himself spoke on Consequences of
formation and Overtopping of Landslide dam
in Hunza river, Pakistan. Er. Kshitij Charan
Shreshtha, PhD scholar, Graduate School of
Engineering, Dept of Architecture and
Architectural Engineering, Kyoto University,
presented on Static and dynamic test on half
scale brick walls reinforced by Cu-Al-Mn SMA
rods subjected to out of plane flexure.

Kyoto Talk Program

On the occasion of Nepal Engineer’s Association
day, NEA-JC organized a one day talk program
on 18 July, 2010 at Foreign Student Division,
Yoshida Campus of Kyoto University with a view
to provide a forum for Nepalese engineers
studying and working in Japan to share their
technical
knowledge
and
professional
experience.

Special thanks to Dr. Ripendra Awal
for sponsoring drinks and snacks in
the Kyoto Talk Program!!
In the program followed by a welcome and
opening address by the member of the Event
4Management
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Er. Huma Kant Mishra,
six presenters presented their papers.

In the second session chaired by Ar. Roshan
Bhakta Bhandari from Kyoto University, Bilon
Khambu, Ph.D. scholar, Graduate School of
Medicine, Kyoto University presented on Small
molecule initiated cell biology, Er. Dr. Badri
Bhakta Shrestha, GCOE Researcher, Global
COEARS,
Disaster
Prevention
Research
Institute, Kyoto University presented Prediction
and countermeasure of flood and sediment
disasters caused by outburst of glacial lake
under global climate change whereas Er. Lata
Shakya, JSPS Research Fellow, Graduate
School
of
Engineering,
Department
of
Architecture and Architectural Engineering,
Kyoto University, presented on Courtyards of
Bahas and Bahis in Patan.

The closing remarks were put by Dr. Netra
Prasad Gyawali, the Secretary of the third NEAJC EXCOM.

3. Participation in JSCE Meeting
NEA-JC was invited by the Japan Society of
Civil Engineers (JSCE) to attend the 2010 JSCE
annual
meeting
in
Sapporo,
Hokkaido.
Accordingly, Er. Ugendra Regmi, the executive
member and the Coordinator of Membership
Management Committee of NEAJC participated
in the meeting. JSCE has been organizing such
meeting every year by inviting various
participants from abroad. This year also,
according to JSCE feedback email, it hosted
many overseas delegates (including Korea,

Taiwan, Bangladesh and USA) and had an
interesting discussion with them in the
roundtable meeting which was focused on
Compliance-oriented
infrastructure
development.

The source disclosed that there were unique
and innovative ideas and views from the
participants which may help build a sustainable
society. Inspired by the positive outcomes, the
JSCE will engage in more discussions and
collaborations with its AOC partners in future.
Later, in an appreciation letter sent to the NEAJC, President of the JSCE, Kenji Sakata
expressed that the NEA - JSCE cooperation will
develop further and produce many positive
influences on each other’s civil engineering
society.
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SENIOR’S INSIGHT

Namaskar! Welcome to NEAJC Newsletter 2010.
Thank you.
How
long
have
you
been
I have been in Japan for 14 years.

The
research
works
should pass the test of
academic rigor but be
relevant
to
address
practical policy issue.
Dr. Surya Raj Acharya

As it is appropriately said, senior’s insights are
juniors’ rights. These insights often become an
inspirational light for the young followers who
aspire to achieve their goal walking along similar
pathways. With this realization, the publication
committee decided to input an interview section
in the NEA-JC newsletter. The challenge was to
approach the senior members and get consent
from them. In our first attempt, we requested
Er. Dr. Surya Raj Acharya, the earliest member
of NEA staying in Japan and he readily agreed.
……………………………………………………………
Dr. Surya Raj Acharya received B.Sc. in Civil
Engineering (with distinction) from National
Institute of Technology, Jamshedpur (India), BA
in Economics from TU Nepal, M. Eng. in resource
planning from AIT Bangkok (with a graduation
award for the most outstanding academic
performance) and PhD in infrastructure policy
from the University of Tokyo. Dr. Acharya is
currently a Senior Research Fellow at the
Institute for Transport Policy Studies (ITPS),
Tokyo. He is an expert on infrastructure
planning, management, and policy analysis. He
also teaches graduate level courses at National
Graduate Institute for Policy Studies (GRIPS)
Tokyo as a Visiting Professor. Dr. Acharya has
published book chapters and several research
papers in international journals and conference
proceedings.
……………………………………………………………
For the reason of space and time, we have kept
the interview strictly professional. Here we go.

in

Japan?

Where do you work now?
I work at the Institute for Transport Policy
Studies (ITPS), Tokyo, which is a public think
tank specialized in transport policy.
Did you work in Nepal before coming to Japan?
I worked for Nepal’s Civil Service as an
Engineer/Planner (Department of Irrigation and
Department of Urban Development) for about
four years. I also worked for IUCN-The World
Conservation Union Nepal for about one and
half years.
How did you come to Japan? Why did you
choose to come to Japan?
I first came to Japan for my PhD study. The
subject area I had decided for my PhD study
was infrastructure policy. When I was working
in UNESCAP as an in-house consultant, I learnt
that Japan developed world class infrastructure
in the shortest possible time. I thought Japan’s
case could potentially offer an opportunity to
generate important research insights. While I
was in Tokyo for an international conference in
1995, I had a chance to discuss my research
interest with one of the prominent professors of
Tokyo University. He accepted me to his lab
under the MEXT Scholarship. That is how I came
to Japan in the fall of 1996.
Would you please give us some brief idea about
the nature of your current job?
As a Senior Research Fellow at ITPS, my
primary responsibility includes conducting
independent research on transport policy
theme(s), guide and supervise subordinate
research personnel (Research Fellows, and
Research Associates), and assist the Institute’s
president
in
promoting
international
collaboration and research activities. I am also
regularly
involved
in
making
special
presentations at the policy-related forums which
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are organized by national governments,
intergovernmental bodies or international
organizations. Currently, I am leading an
international collaborative research study on
intercity transport, which is joined by
prominent experts/academics from ten Asian
countries, including Nepal. In addition, I am
also involved in teaching graduate level
courses at the National Graduate Institute for
Policy Studies (GRIPS) as a Visiting Professor.
Would you tell us something about the
importance/scope of your research activity?
My research works lies in the interface of
academic research and practical application. In
other words, the research works should pass
the test of academic rigor but be relevant to
address practical policy issues. Most of my
research is focused on the development of
transport
infrastructure
in
developing
countries. The case of Asian countries, in
particular, is very unique and challenging for
which the text-book solution is not of much
help. However, in most developing countries,
the system of policy research in the field of
infrastructure development is very weak. As
the sector involves a large scale capital
investment for long-lasting physical assets, the
cost of wrong policy decision is quite huge. In
this context, my research works hopefully can
contribute to generate relevant policy insights,
and thereby better inform policy makers for
appropriate policy making. To date, I have
already received encouraging feedbacks from
expert and policy communities on my research
outcomes.
Would you share some of your memorable
moments in your professional career with us?
When I was a fresh graduate back from an
Indian University with a good grade, I had no
plan to join government service as I dreamed
to go abroad for higher study. In the
meantime, I got a job offer from department of
irrigation to work as a District Engineer, which
I decided not to accept.

Then one of my senior colleagues, who was a
government official at the Ministry of Finance
strongly advised me to accept it not for the sake
of “Jagir” but as an opportunity to understand
the real world. The advice made think seriously,
and finally decided to try it. My two years tenure
as the Office-in-Charge taught me many
valuable lessons that could not be possibly learnt
in the class rooms. In the hindsight, I can see
how important it is to listen, examine options,
and think carefully to make decision on career
path.

In Nepal, engineering community is not only
a professional group but also a network of
the people with highest intellectual ability.
How do you see the role of engineers in Nepal’s
development?
In Nepal, engineering community is not only a
professional group but also a network of the
people with highest intellectual ability. The
tradition still remains there that our best high
school students aspire to be a doctor or an
engineer. Engineers have therefore much bigger
role to lead our society towards the path of
modernization.
However,
I
am
much
disappointed with the on-going trend of party
politics in Nepal Engineering Association. I hope
the new generation of young engineers would
come forward to correct this trend.
What message do you want to convey to
aspiring young engineers entering Japan for
higher studies or for research career?
Japan society is also known for its technological
excellence. Japanese universities and research
institutes offer opportunities for studying or
researching
on
cutting-edge
technologies.
However, as there are over 700 universities in
Japan, the quality greatly varies. It is better to
seek maximum information to decide on if the
university/department/lab suits best to one’s
aspiration.
….
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AWARDS/ACHIEVEMENTS
NEA-JC congratulates all of its members who
have
been
awarded
for
their
special
achievements. We had offered them to let us
know through an email circular. The following are
the achievers under our knowledge.


Er. Dr. Vishnu Prasad Pandey (Postdoctoral
Researcher at International Research Center
for River Basin Environment, University of
Yamanashi, Japan) has been rewarded with
the Best Paper Award for his outstanding
paper entitled A GIS-based approach for
delineating spatial variation in groundwater
storage volumes and potential areas for
groundwater development at 5th IWA Young
Water Professional Conference held in Sydney
Australia on July 5-7, 2010.

Er. Pokhrel specializes in climate change,
global hydrological cycle and water
resources availability. He is currently a
member of the Publication Committee.


Dr. Pandey is a very active and dynamic
member of NEA-JC and has also served
successfully as a Treasurer in the 4th EXCOM.
Since he finished his doctoral studies last
September, he has been working as a
Postdoctoral Researcher in his own school.


Er. Yadu Nath Pokhrel (PhD scholar at the
University of Tokyo) has been rewarded with
the Best Poster Award for his outstanding
paper entitled Incorporating anthropogenic
water flow assessment modules into a land
surface model at 2nd hydrology delivers earth
science system to society international
conference held on June 22-25, 2010 at the
University of Tokyo. He has also been
awarded a Travel Grant to attend the fall
meeting of the America Geophysical Union
(AGU) to be held on December 13-17 in San
Francisco, USA.

Er. Bigyan Upadhayay (M. Eng. student
at Ehime University) has been recognized
as the Best Paper Presenter for his
presentation in the Annual Convention of
the Shikoku Chapter of Japan Society of
Civil Engineers (JSCE) held in Tokushima
on May 15-16, 2010. His presentation
dealt on Cliff effects on ground motions
at earthquake observation sites in
Shikoku:
study
by
microtremor
measurements.
Er. Upadhayay has
already returned home after successfully
completing his M. Eng. course. He served
NEA-JC as a member of MMC in the 4th
EXCOM of NEA-JC.

Er. Upadhayay



Er. Timilsina

Er. Manita Timilsina (PhD scholar at
Ehime University) has been recognized
as the Best Paper Presenter for her
presentation in the Annual Convention of
the Shikoku Chapter of Japanese
Geotechnical Society (JGS) held in
Tokushima on October 1-2 2010. Her
presentation focused on GIS analysis for
typical trend of large-scale landslide
distribution
in
Central
Nepal.
Er.
Timilsina, a member of the web page
management of NEA-JC, had won similar
prize in 2009 also.
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WELCOME AND
FAREWELL REMARKS
NEA-JC
Heartily
Welcomes
the
Following
Newcomer
Nepalese
Engineer Friends. NEA-JC Expresses its
Warm Regards and Best Wishes for
their Successful Studies in Japan!!!

The University of Tokyo
Er. Keshav Sharma/M. Eng./Geotechnical
Earthquake Engineering
Er. Prem Prakash Khatri/M. Eng./Earthquake
Engineering
Er. Raju Paudel/M. Eng./Urban Planning
Er. Ramesh Pokhrel/M. Eng./Transportation and
Planning
Tokyo Institute of Technology
Er. Monika Maharjan/M. Eng./Geotechnical
Engineering

Contd…
The University of Tokyo
Er. Laxmi Prasas Suwal/M. Eng. in Geotechnical
Engineering/Continued PhD
Tokyo Institute of Technology
Er. Deepak Raj Pant/M. Eng. in Structural
Engineering/Continued PhD
University of Yamanashi
Er. Vishnu Prasad Pandey/PhD/Water Resources
Hiroshima University
Er. Deependra Kumar Jha/PhD/Electrical
Engineering/Returned home
Ehime University
Er. Bigyan Upadhayay/M. Eng. in Disaster
Mitigation /Returned home
Er. Kiran Acharya/M. Eng. In Disaster
Mitigation/Continued PhD

Ehime University
(All in Disaster Mitigation Studies)
Er. Ram Chandra Tiwari/PhD
Er. Debendra Neupane/M. Eng.
Er. Ratna Prasad Twayana/M. Eng.

NEA-JC GOODWILL

Hokkaido University
Er. Justin Shrestha/PhD/Structural Engineering

Heartfelt Condolence!
NEA-JC

heartily

members

for

congratulates

their

its

successful

graduation from Japan!!!
Kyoto University
Er. Rojee Pradhananga/PhD/Transportation
Ar. Roshan Bhakta Bhandary/PhD/Architecture
and Urban Planning
Contd…

We express our deep sorrow and heat-felt
condolence to Dr. Basant Gautam (ExPresident of NEA-JC (3rd EXCOM) and his
family over the sad demise of his father at the
age of 73 on Sept 20, 2010. We prey Almighty
God for the eternal peace of the departed soul
and for the strength to the bereaved family to
bear this irreplaceable loss.
NEA-JC Family
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SHORT RESEARCH ARTICLES
Investigations on old brick masonry buildings of
Kathmandu
Er. Dr. Hari Ram Parajuli, Ritsumeikan University

Masonry temples and palaces which were constructed three hundred
years ago are the main identity of Kathmandu, the capital city of
Nepal, a Himalayan country. Masonry is the oldest construction
material and has been used in various forms of constructions of
residential and public buildings for the past several thousand years.
Since they were constructed before the emergence of any kinds of
earthquake resistant design regulations, they are, perhaps, strong for
taking vertical loads but very weak for taking lateral loads and have
become the prime cause of deaths and destructions in earthquakes.

In order to analyze the house, its material properties are necessary,
and those were investigated from the elastic wave measurement. For
the investigation on dynamic properties, the building and the
surrounding area was selected. At first, two non destructive tests
were carried out on the building and in the site to indentify the
material properties. Then, using obtained material properties, the
response of the building was evaluated in various ground motions.

Elastic wave measurement test
Determination of mechanical properties of existing masonry walls is
a fundamental pre-requisite for their characterization of seismic
response which helps to identify the adequate strengthening
measures. So, elastic wave velocities were evaluated in the selected
model building. Two sets of equipments - 16 channel and two
channel sensor were used to measure the P- waves transmitted in the
walls.

Kathmandu city has a history of strong earthquakes. A great
earthquake occurred in 1934 which killed ten thousand people and
damaged most of the residential houses, temples and royal palaces.
Seismologists are predicting that there is huge seismic gap in the
Himalaya which may produce great earthquake soon. Thus,
evaluation of seismic hazard for the region, analysis of the given
structures, estimated hazard, prediction of the vulnerability and
ultimately, the estimation of risk are the main tasks for seismic
hazard mitigation strategy. Thus, as a part of seismic vulnerability

Fig. 1. Elastic wave tomogram in 2D

assessment and disaster mitigation research project under GCOE
(Global Centre of Excellence) project of Ritsumeikan University, a
historical brick masonry house located in Lalitpur sub-metropolitan
City of Kathmandu (Photo above) was taken as sample. The house
is two storied, 16.5 m in length and 5.6 m in width. Its wall is made
of traditional brick with thickness 60 cm at the bottom and 50 cm at
the top tapering slightly from the bottom to the top. It was
constructed three hundred years ago. It sustained damages in
earthquakes and was repaired many times. Recently, its original roof
has been replaced with corrugated galvanized iron sheets and the
interior has been plastered with cement sand mortar. Now, it looks
like completely repaired, hiding its original construction.

Fig. 2. P wave velocity with wall thickness
The elastic wave tomogram obtained from 16 channel sensors are
shown in Fig. 1. Using two channel portable pocket AE equipment,
velocities of various walls were measured and the obtained results
are plotted in the Fig.2. The experimental results show that as the
wall thickness increases, its P wave velocity decreases. The joints
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and voids inside the wall sharply decrease its strength, as a result, P
wave velocity is found to be decreasing.
Structural analysis
The building was then modeled by finite element method
considering the brick elements as linear elastic and the interfaces
between them are as zero thickness joint elements. Input parameters
such as the modulus of elasticity were taken from the elastic wave
measurement results and spring constants for joints were calculated
from the differences between the elasticity of single brick and that of
the wall. Then the building was analyzed inputting El Centro and
various simulated earthquakes (Fig. 3). Non linear analyses of the
building were run satisfying the famous Mohr-Coulomb failure
criterion. The building was found to be very weak even in low peak
ground acceleration such as 0.3g. As a strengthening measure, a
wooden frame was added from inside and reanalyzed in the same
earthquakes. The analysis results showed that the wooden frame can
add significant strength to the wall to reduce the deformations. The
deformed model after adding wood frame in El Centro earthquake is
shown in Fig. 4.
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The second experiment was ambient vibration measurement of the
building and the ground. Ambient vibrations of the historical model
building at various locations and at three other sites in nearby areas
were measured by three seismometers. Predominant frequency of
ground was estimated from H/V spectrum. Various natural
frequencies of the building were estimated from Fourier spectrum,
and damping of the masonry was estimated from random decrement
and transfer function between ground floor, and first and second
floors. Fourier spectrums of various cases are shown in Fig. 5.
Predominant frequency of the ground is found to be 2.1Hz, whereas
fundamental frequencies of the building are found to be 4.3Hz,
4.7Hz 6.8Hz 7.7Hz along transverse and longitudinal directions
respectively. The damping of the building is 6.4%.
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Fig. 3. Input ground motions for Kathmandu

Fig. 5. Fourier spectrum from micro tremor measurements

Fig. 4. Deformed model building
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INTRODUCTION
The large amount of steel reinforcements in beams and columns
cause the congestion at beam-column joints. The presence of hooks
at the end of rebars also imparts the congestion at the beam-column
joints. Headed reinforcements can be provided to avoid the hooks but
such provision can only facilitate in easy fabrication, construction
and concrete casting but cannot improve the joint performance [1].
Steel fiber reinforced concrete (SFRC) can play an important role in
reducing congestion at the beam-column joints by increasing the
spacing of hoops and stirrups. The researches conducted on beamcolumn joints showed increased shear strength and flexural strength
along with improved ductility, energy dissipation, bond and
anchorage [2]-[3]. In Japan, large numbers of reinforced concrete
railway bridges have been constructed as rigid-framed structures with
intermediate link beams (Fig. 1) which form T-joints at the junction
of beams and columns. Large amount of steel reinforcements used in
the columns and beams of the railway bridges most often causes the
congestion at the beam-column joints. Hence, the purpose of the
present study is to reduce the amount of longitudinal and transverse
reinforcements in beam-column joints of railway bridges by using
SFRC.

250
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Displacement Transducer
Column
250
25
0

beam-column joints of rigid-framed bridge. The effects of the addition of
steel fibers in concrete after reducing steel reinforcements in beam-column
joints are evaluated for which one-sixth scaled control specimen based on
the existing railway bridges in Japan was prepared. Further three other
specimens were prepared in which amount of longitudinal and transverse
reinforcements in columns were reduced and 0%, 1.0% and 1.5% of steel
fibers were added, respectively. The obtained results showed that the
specimen with reduced steel reinforcements in a column and 1.5% of steel
fiber performed better than the control specimen.
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ABSTRACT: This paper deals with the experimental investigation of
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Department of Civil Engineering, Tokyo Institute of Technology,
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and jniwa@cv.titech.ac.jp

The one-sixth scaled subassembly which corresponds to half the
height of columns above and below the intermediate link beam and
half span of the intermediate link beam (Fig. 2) was selected.
Material properties, specimen dimensions, steel reinforcements etc
are chosen according to the existing design of railway bridge. The
height of column was considered as 1500 mm and length of beam
from face of column to end was considered as 900 mm. The crosssectional sizes of column and beam were 250 mm × 250 mm and 168
mm × 200 mm, respectively. The arrangement of reinforcements in
column and beam are shown in Fig. 2, where 22 numbers of main
bars with hoops spaced at 85 mm center to enter are provided in
column and 15 numbers of main bars with stirrups spaced at 75 mm
center to center were provided in beam. Further three other
specimens namely; BCJ-0, BCJ-1.0 and BCJ-1.5 were prepared in
which the main bars in column were reduced to 16 numbers and hoop
spacing were increased to 120 mm center to center. The amount of
steel reinforcements in beams were kept unchanged. In these
specimens 0%, 1.0% and 1.5% of hooked end steel fibers by volume
were provided. The compressive strength of concrete varied from
23.3 N/mm2 to 36 N/mm2. The D6 bar having nominal diameter 6.35
mm and yield strength of 325 N/mm2 were used for all the
longitudinal and transverse rebars. A unidirectional cyclic lateral
load was applied at the column through 200 kN displacement
controlled hydraulic actuator. The lateral loading was applied in
quasi-static manner with different displacement rate and the
magnitude of displacement varied from 0.5 mm to 80 mm.
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EXPERIMENTAL SETUP

118
7

Cyclic response of beam-column joints in steel fiber
reinforced concrete rigid-framed bridges

(a) Specimen dimensions

Beam
(b) Cross section of EXDE

Fig. 2. Specimen details

EXPERIMENTAL RESULTS AND CONCLUSIONS
Intermediate link beam

Fig. 1. Rigid-framed bridge

In Fig. 3, the load-displacement curve for the specimens EXDE,
BCJ-0 BCJ-1.0 and BCJ-1.5 are plotted. The abscissa is the applied
displacement at the level of actuator and the ordinate is the
corresponding recorded load. When the specimens were pulled
towards the actuator, the corresponding displacement was considered
as positive and vice versa. The first flexural crack was observed at 5
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mm displacement amplitude in EXDE and BCJ-1.5 and in BCJ-0 and
BCJ-1.0, it appeared at 5 mm displacement during the application of
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bottom rebars in compression fiber were pushed away from the face
of the column without offering resistance against the applied
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Fig. 3. Load-displacement curve

first cycle of 10 mm displacement amplitude. In Fig. 3, the point 1
indicates the occurrence of first flexural cracks. In EXDE the largest
cracking load of 11.17 kN was recorded whereas the smallest
flexural cracking load of 8.74 kN was recorded in BCJ-1.5. Similarly,
the largest yield load of 17.61 kN was observed in BCJ-0. The yield
load in BCJ-1.5 exceeded than that in EXDE. It indicates the increase
in yield load on adding steel fiber in concrete. The peak load capacity
was the highest in the case of BCJ-0 though the amount of steel
reinforcements were reduced compared to that in EXDE. However,
the peak load capacities of BCJ-1.5 and BCJ-1.0 were higher than
that of EXDE. The load capacity of the specimens was highly
governed by the strain distribution along the beam rebars. In the
cases of EXDE, BCJ-1.0 and BCJ-1.5, strain was highly concentrated
at the junction of the beam and the column resulting in the yielding
of rebars. Besides the occurrence of buckling of rebars at the junction
reduced the load carrying capacity resulting in the rupture of rebars
during repeated cyclic load. Hence, the rupture of beam rebars refers
to the flexural failure of the specimens EXDE, BCJ-1.0 and BCJ-1.5.
However, strain in beam rebars were well distributed along the rebars
in the case of BCJ-0 due to bond failure. Although the buckling
occurred in beam rebars, no rupture of rebars were noticed as
anchorage of beam rebars were failed. Once the buckling had
occurred and when the specimens were displaced in the positive
direction, the bottom beam rebars were buckled and top buckled
rebars were straightened and vice-versa during the application of
negative displacements. Hence, due to straightening and buckling of
beam rebars could not contribute in increasing the load capacity of
the specimens EXDE, BCJ-1.0 and BCJ-1.5. In the contrary, due to
bond failure, the beam rebars could slip without any buckling in the
case of BCJ-0. When the positive displacement was applied, the

displacement while the top beam rebars in tensile fiber resisted the
applied displacement. Similarly, when the negative displacement was
applied, the top beam rebars could resist the applied displacement
though the bottom beam rebars could not. The load capacity of BCJ0 increased due to strain hardening in tensile rebars on exceeding the
previous maximum displacement and resulted the highest peak load
capacity among all the specimens. The load capacity drastically
dropped after the anchorage failure in BCJ-0. In EXDE and BCJ-1.5
flat plateaus were observed after the peak load whereas the same
could not be seen in BCJ-0 and BCJ-1.0.
The failure mode changed from anchorage failure to flexural failure
on adding steel fibers in concrete due to improvement in anchorage
and bond strength between concrete and rebars. The load capacity of
SFRC specimens became even higher than that of the control
specimen. Hence, the use of steel fibers in concrete is beneficial in
reducing steel reinforcement in beam-column joints.
REFERENCES
Chutarat, N. and Aboutaha, R.S., “Cyclic response of exterior
reinforced concrete beam-column joints reinforced with headed-bars –
experimental investigation”, ACI Structural Journal, 100, No. 2, 2003,
pp. 259-264
[2] Filiatrault, A., Pineau, S. and Houde,. J., “Seismic behavior of steelfiber reinforced concrete interior beam-column joints”, ACI Structural
Journal, 92, No. 5, 1995, pp. 1-10
[3] Bayasi, Z. and Gebman, M., “Reduction of lateral reinforcement in
seismic beam-column connection via application of steel fibers”, ACI
Structural Journal, 99, No. 6, 2002, pp. 772-78
[1]

13 | N E A - J C N e w s l e t t e r , Y e a r 4 , I s s u e 1 , D e c e m b e r 2 0 1 0

Decoupled seismic deformation analysis of
a zoned rockfill dam
1 (*)

Shanker Dhakal

1

1

Seismic
Analysis

, Netra Prakash Bhandary , Ryuichi Yatabe ,
Prajwal Lal Pradhan2

Seismic
Stability

Seismic
Response

1

Linear or
Equivalent
Linear (EQL)

Graduate School of Science and Engineering, Ehime University,
Japan; 2Institute of Engineering, Tribhuvan University, Nepal
*
Corresponding Author: shankeronly@gmail.com

Non-Linear

Shear Beam
Method

Pseudo-Static;
Seismic Coeff.
Method

Newmark’s
SemiEmpirical

Rigorous
Dynamic
Analysis

FEM

FEM

INTRODUCTION
The safety of dams during earthquakes is extremely important because
failure of such structures may have disastrous consequences to life and
property. The conclusion of the 13th international conference on large
dams in 1979 reveals that: during earthquake resistant design of large
dams or of important dams built in areas with high seismicity (PGA >
0.2 g), an appropriate dynamic analysis should be carried out with
data as detailed as possible. Researchers in the past (such as Dakoulas
& Gazetas, 1986, Jafarzadeh & Yaghubi, 1998, , Cascone & Rampello,
2003, etc.) have worked with finite element computer codes for
dynamic analysis of fill dams, and some of them can rigorously
incorporate even the effective stress and non-linear plasticity rules.
Predicting the permanent deformation (settlement) of the crest during
an earthquake might be the most important target of dynamic analysis
of a fill dam because of the fact that excessive settlement may cause
overtopping leading to the ultimate collapse of the structure. The
authors felt a need to introduce and promote such viewpoint to fulfill
the gap in the design and analysis of fill dams in some important parts
of the world; rich in hydro-potentials, favoring the construction of
rockfill dam, and having high seismicity. This paper presents a
summary of their research, where the zoned rockfill dam of proposed
Bagmati Multipurpose Project in Nepal (BMP) designed by traditional
empirical methods, is taken as a case. For various reasons, a simplified
approach is adopted in which the peak horizontal acceleration
response result obtained from the linear time history analysis is used
as the input for the semi-empirical method based on Newmark‟s
algorithm (NAP) to predict the required displacement and it is given a
name „Decoupled Seismic Deformation Analysis‟ [1].
METHODOLOGY
The outlook of the adopted methodology is shown highlighted in the
chart shown in Fig. 1. The maximum cross section of the BMP dam
designed as per the classical empirical methods was taken for the
study. The section taken for finite element modeling (with certain
acceptable assumptions) is shown in Fig. 2 (a). SAP2000 (V10.0.1)
software package was used as the numerical tool. The 2-D plane strain
assumption was made based on the rationale that the L/H ratio is
greater than 5 [5]. To simulate the lift construction and incorporate the
inhomogeneity [3], with the assumption that core is more affected, the
core was divided into ten different layers. Two models were adopted;
one with rigid foundation (RF) and other incorporating foundation
flexibility (FF). To find the effective part of foundation to be taken for
FF model, the trial „stress criterion‟ of vertical stresses

Fig.1. Seismic analysis methods for fill dams, with adopted
methodology highlighted

TWL = 230.00, FSL = 223.00, MOL = 200.00

(a)

Impervious Core
Rock Fill
Gravel Fill
Random Fill
River Bed Alluvium
Rock Line

(b)

Fig. 2. (a) Maximum cross-section of BMP dam (b) Finite element
model (FF) of BMP dam with only a small part of foundation shown

under self weight was used. For the purposes of analysis, the reservoir
was assumed full. The corresponding free surface of water (phreatic
line) in the core was located using the results of conventional
calculation procedure for an earthen dam. Due to the lack of records
of any strong earthquake ground motion in the vicinity of the BMP
dam site, the famous imperial valley earthquake of May 18, 1940 (El
Centro, California, USA) was chosen. To simulate hydrodynamic
forces in time history analysis, equivalent virtual added masses were
computed and lumped on the upstream nodes of the core. To validate
the finite element models of BMP dam thus exercised in general
platform of SAP, parametric studies on foundation stresses, initial
static deformation analyses and free vibration analyses were
performed, taking simple hypothetical models for the sake of
convenience in comparison with respective available principles and
findings. Finally, the linear time history analysis was performed for
both RF and FF models based on Wilson-θ incremental algorithm. The
potential permanent displacement (equivalent to seismic crest
settlement) was then evaluated simply using the (NAP) based chart
such as the upper bound solution (very high seismicity) suggested by
Hynes-Griffith and Franklin (1987), and as available in Indian
Standard (IS) Guidelines [Fig. 3 (c)].
RESULTS AND DISCUSSION
Fig. 2 (b) shows the resulting finite element model of the dam, with
embankment zoomed in from FF model. The FF model is very large
with effective foundation geometry, obtained to be twice the base
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width on either sides and four times the base width underneath the
base.
(a)

(b)
basebase
abovethe
Relative height
ht above
Relative

above base
height
Relative
base
ht above
Relative

1.2
1.0
0.8
0.6
0.4
0.2
0.0
0

(b)
the base
above the
Heightabove
(m)
base(m)
Height

Potential permanent displacement

(a)

1

2

3

4

5

6

7

1.2
1.0
0.8
0.6
0.4
0.2
0.0
0.000

Ssettlement (mm)
(c)

120.0
110.0
100.0
90.0
80.0
70.0
60.0
50.0
40.0
30.0
20.0
10.0
0.0

RF
FF

0

100

200

300

(d)

(c)

100.000

150.000

200.000

250.000

Settlement (mm)
(d)

Fig. 4. (a) A simple arbitrary homogeneous embankment model, first
mode shape (b) A simple arbitrary zoned rockfill embankment model,
first mode shape (c) Static vertical deformation profile for homogenous
embankment (d) Static vertical deformation profile for zoned rockfill
embankment

400

Displacement
(mm)
Settlement
(mm)

Yield acc./Peak acc. response

50.000

Fig. 3. (a) Response acc. history for RF model (b) Response acc. history
for FF model (c) Chart based on Hynes-Griffith and Franklin (1987) (d)
Gravity turn-on vertical deformation profile of core of BMP dam

Fig. 3(a) and Fig. 3(b) represent the computed time histories of the
horizontal acceleration responses. The peak values of response

the initial static deformation analysis under self weight, the study
suggested, as generally expected and also suggested by past findings,
for homogeneous embankment, the settlement increases from base
toward crest with steep increase at the bottom portion while difference
being small toward crest [see Fig. 4 (c)]. Therefore the deformation
profile obtained for the zoned embankment [Fig. 4 (d)] such as BMP
dam models [Fig.3 (d)], with maximum not at the crest but somewhere
below
the
crest,
should
be
ok.

Table1. Peak acc. response and permanent crest settlement
Model
definition
RF
FF

Peak crest acceleration, in units
of g

Permanent crest
settlement, m

0.96
0.51

1.20
0.56

acceleration and the subsequent values of seismic deformations,
computed
図 1 from chart given in Fig. 3 (c) are given in Table 1.
The results clearly demonstrate that in the case of RF model (a
commonly adopted conventional model), the displacement exceeds
even the acceptable limit of 1 m stipulated in the reference guideline
for design of embankment dams (such as IS). Therefore, the dam
evaluated safe by traditional empirical methods and method of limit
equilibrium has been found insufficient for the prescribed earthquake
excitations. It was also noticed by the authors in their research that:
unlike initial static deformation analysis for gravity turn-on load,
where the deformation of FF model is higher as shown in Fig. 3 (d),
the RF model is safer for earthquake analysis.
As aforementioned somewhere, the authors also carried out
parametric studies on various relevant small scale arbitrary FE
models in order to gain confidence with the BMP dam models
prepared on the general purpose finite element code (SAP 2000)! In
case of foundation stresses checked for FE modeling of an arbitrary
long wall, both the profiles and magnitudes came out to be very close
to those calculated from analytical line load assumption [4], and also
other associated results complied with the basics of Soil Mechanics
and Foundation Engineering. In case of free vibration analysis, the
fundamental periods, T were checked for simple hypothetical dams
of arbitrary heights including the one with H = 57 m (equivalent to
upstream coffer dam of the BMP dam), and results were found
satisfactory (T = 0.05H for rockfill embankment materials and T =
0.001H for earthen embankment materials, as expected). Fig. 4 (a)
and Fig. 4 (b) show fundamental modes of vibration. Now, regarding

CONCLUSIONS
Based on the permanent settlement evaluated by the simplified
decoupled method in a tiny research by the authors, the proposed BMP
dam (which was designed by the traditional empirical methods and
method of pseudo-static limit equilibrium) concludes insufficient for
the prescribed earthquake vibrations (El-Centro Earthquake). The
research suggests the designers of Nepal, for example, to go above the
traditional methods and adopt more rigorous and dynamic analysis
tools in the design and evaluation of all the proposed zoned rockfill
dams. The research seems to suggest being conservative in providing
freeboard in the design and construction of such dams. Particularly, the
authors wish this small contribution would help Nepal realize its
economic development via its proposed multipurpose hydro projects.
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A golden experience

imino-diacetic acid, para-aminobenzoic acid, dimethylamine and
many others. A figure (Figure 1) below will help the reader realize
how they were modified. (Sorry, it is written in chemical symbols.) It
is a very short and simple scheme. Prof. Inoue wouldn‟t allow long
schemes because it would increase the cost for modification. Frankly,
I was also not interested in long schemes because organic chemistry
was a big cake for me.

Old is gold…. but what?
Dr. Chaitanya Raj Adhikari
AIST, Tsukuba, Japan
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answers or opinions: old songs, old friends, old books,
OH old paintings,
OH
Chlorinated Paper
Dimethyl Amine Type Gel
Waste
Paper my engineer
old buildings, old statues etc. I do not want
to enrage
Fig. 1: Waste paper was modified with amine group
and specially architect friends (probably artists don‟t read this paper!)
by saying „no‟. These things are certainly valuable and are to be
The adsorption test was done in usual batch and column method. To
cherished but where is the evidence that they are worth gold? This
explain the batch process in simple terms, you mix the adsorbent and
question revolved many times in my mind for many years until I saw
the acid-leached liquor of e-waste in a fixed proportion and shake it
the evidence.
overnight or so in a thermostated shaker. Later, you filter it and
measure the concentration of metals in the liquid (aqueous) phase
Let me talk about my old days. Professor Katsutoshi Inoue of Saga
using AAS (Atomic absorption spectrometer) or ICP-AES
University accepted me kindly in his old laboratory as a new master
(Inductively coupled plasma atomic emission spectrometer). By the
student and asked me to carry out research on metal recovery. In his
difference in concentration before and after incubation, you can
laboratory, a host of natural or modified biomass wastes are used as
understand how much metal was adsorbed by the biomass adsorbent.
adsorbents. Waste Orange peel, waste apple peel, waste grape peel,
Adsorption only is not important. Since the e-waste contains many
persimmon peel, waste lemon peel, waste chestnut peel, waste wood
toxic heavy metals together with the precious metals, selectivity is
powder, waste newspaper and what not? Dr. Durga Parajuli was
essential for practically efficient separation. On the other hand, in the
already there working on precious metals with sawdust and she
column method, the adsorbent is packed in a small glass column and
helped me in a great way to learn from the basics. Luckily or what,
the leach liquor is passed continuously through it using a pump.
one fine morning, Prof. Inoue tossed a piece of crushed old
Metal concentration in the effluent is measured by AAS or ICP as
newspaper in my hands and asked me to work on it. I obeyed gently
mentioned before.
but kept doubting its ability to be worth gold. Probably he didn‟t
expect me to prove it but I was persistent to find something worth
Well, it wasn‟t any troublesome. The amine type wastepaper didn‟t
gold. In the history of wealth, many people have lost their life for the
favor any toxic metals and adsorbed platinum, palladium and also
sake of gold. Don‟t take me like that. It was not out of greed but
gold. That was certainly good news.
curiosity that I sought gold! In fact, I was looking for some other
thing that is worth gold, not the yellow gold!
100

Au(III)

80

Pt(IV)
Adsorption (%)

Sorry for not sticking to the theme. In the master level, I worked on
uptake of other metals like copper, lead and nickel. There was no
chance to find gold. But, in the doctor course, fortunately, my
professor asked me to try precious metals like gold, palladium and
platinum. I was excited! The challenge was to recover these metals
from city mine (electronic and electrical wastes). It remains no secret
that innovations are shortening the lifetime of electronic products and
heightening the e-waste heaps side by side which consist of
significant amount of valuable metals like gold. There is a proverb:
diamond cuts diamond. Probably Prof. Inoue knew that very well.
The purpose of the study was to clean a type of waste using another
type of waste and recover valuable materials. What a splendid idea!
The waste paper was modified using various types of amines i.e.

Pd(II)

60

Cu(II)
40

Fe(III)
Ni(II)

20
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0
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Fig. 2: The waste paper gel adsorbed only precious metals from
aqueous acidic solution.
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But what was more exciting was that fine sparkling yellow particles
were observed (some floating and some sinking) in the glass
container as shown in Figure 3. It could be gold and my breath was
on hold (just for some minutes)!

You may ask me, why this emphasis on old newspaper? What about
fresh colorful tabloids and newspapers that come by the teatime in
the morning? Well, I have the answer. Old newspapers are
mechanically weak and their crystalline domains are largely
destroyed. Similar thing occurs when paper mills recycle old paper
for making newsprint paper. When the cellulose that makes most part
of paper is amorphous, it is easy to modify chemically. That‟s it.
Finally, looking at the pictures and publicity materials, this news
looks old. Old news in a fresh newsletter by the editor himself
possibly is not a good idea. I agree, but I am convinced that old is
gold!
References:
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Fig. 3. Floating gold particles
The reason: gold in the form of solution wouldn‟t look that attractive.
Fortunately, gold was reduced from Au(III) to Au(0) i.e. particle gold
which could be observed easily just like we observe some wheat
flour that bakes into a delicious cake! These particles could be
separated very well merely by filtration. Then what reduced the gold?
Another mystery was created that is occupying my mind nowadays.
However, I was cautious. There is a saying that all that glitters is not
gold. These particles need to be verified as gold. With the help of Dr.
Rumi Chand and Dr. Homnath Luitel, an immediate X-ray
Diffraction test was conducted in the laboratory of Prof. Takanori
Watari. As shown in figure 4, it was pure gold, nothing else!
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Fig. 4. XRD peaks corresponding to particle gold
This is not the complete story to prove my point. Hold! A question
remains on how much gold can thus be adsorbed from the e-waste
liquor? A maximum adsorption capacity test (adsorption isotherm)
was carried out which proved that 1 kg of dimethylamine type old
waste newspaper can adsorb almost 1 kg of gold at a time. The
adsorbent can be reused by desorbing the adsorbed metal ions by
thio-urea. (References for details). Oh my God, it was the nasty old
newspaper that was worth gold!

Season’s vision!
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with the professional know-how of working as a freelance structural design engineer/consultant
of hydropower (civil structures) and buildings. Interested in the analysis and design of interdisciplinary
structural needs - he specializes in rockfill dam and rockfall restraining cable net structures. He
possesses special abilities for professional leadership and social mobilization as well.

He will exhibit his inherent selfless commitments and competence!

Secretary
Er. Tilak Pokharel received his Diploma in Civil Engineering from Thapathali Campus and
Bachelor in Civil Engineering from Pulchowk Campus of the Institute of Engineering, Tribhuvan
University, Nepal. He is currently a Master‟s student in the University of Tokyo. He worked as a
Lecturer in Department of Civil Engineering, IOE, Pulchowk Campus, Tribhuvan University before
joining the University of Tokyo. He is currently involved in earthquake simulation research works. He
has worked previously as a secretary of Civil Engineering Students Society – Nepal (CESS-Nepal).

He will keep the financial activities transparent!

Treasurer

!! The EXCOM Facebook!!
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!! The EXCOM Facebook !!
Er. Maheswor Shrestha completed his Master of Engineering from IOE, Tribhuvan University and
is currently pursuing doctoral course in River and Environmental and Engineering Lab (REEL),
Department of Civil Engineering at the University of Tokyo, Tokyo. He has been serving as
Hydropower Engineer at the Department of Electricity Development, Ministry of Energy, Government
of Nepal since 2006. His research area includes distributed snow/glacier melt modeling in Himalayan
river basin of Nepal (development and application of the model) as well as the impact assessment
of climate change on the snow and glaciers.

He will do his best!

Member
Er. Ugendra Regmi completed his master level from UNESCO-IHE, Institute for water education,
the Netherlands and is currently pursuing doctoral course in the Hydraulic Engineering Lab,
Department of Civil Engineering at Chubu University, Aichi, Japan. His research focuses in the
hydrodynamics of the urban rivers developing the case studies of the water quality of the Hori River
located at Nagoya city. Apart from his professional skills, He has a teaching experience as a lecturer
at various colleges in Kathmandu, Nepal.

He will faithfully discharge his duties!

Member
Er. Huma Kanta Mishra completed his Bachelor in Civil Engineering and Master of Science in
Structural Engineering from Institute of Engineering (IOE), Tribhuvan University, Nepal. He is
currently a doctoral student at Structural Dynamics, Department of Urban Management, Graduate
School of Engineering, Kyoto University. His research areas are Earthquake Engineering and
Structural Dynamics. His current research is focused on the earthquake hazard reduction techniques
applicable for developing countries in South Asia. Currently an employee of Government of Nepal,
Ministry of Peace and Reconstruction (study leave), he has more than eight years of work
experience in rural development and local infrastructures design gained by working for various
organizations. He is a member of the Structural Engineer‟s Association Nepal (SEANep).

Member

He will support the committee!

CORRESPONDENCE
NEA-JC Secretariat:
nea_japan@yahoo.com
Publication Committee:
chaitanya001@yahoo.com
yadupokhrel@gmail.com
shankeronly@gmail.com
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