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NEA-JC Newsletter Year 4, Issue 2:
An effort towards “The NEA-JC Journal”
As we are being welcomed by summer and are leaving behind the beautiful
Japanese spring, NEA-JC publication committee (PC) serves you with another
newsletter ironically to be a cooler-friend that shall accompany you throughout this
summer hotness. In Issue 1, we had mainly covered the news of NEA-JC activities and
its members together with some eye-appeasing photos. However, as was addressed
in the NEA-JC General Assembly 2011, NEA-JC should reflect its identity of a society of
intelligent research engineers through some recognizable scientific publication. Thus,
NEA-JC Newsletter Year 4, Issue 2 is basically an effort towards “The NEA-JC Journal”.
In this issue, we could cover seven research articles; six scientific and one „pseudoscientific‟. To make a good start of the refereed process, a paper by Er. Tilak Pokharel
was subjected to an overnight scientific review by a relevant reviewer and the
manuscript was received in the revised form. Meanwhile, it was also realized that
limiting our coverage to only short articles might not be a good idea given that we
publish electronically. We do hope, all these beginnings shall form a base of NEA-JC
towards its recognition as a „brilliant leader‟ of Nepalese community abroad
including Japan. Again in this issue, you will find an inspiring interview of a senior
engineer under Senior‟s Insight section. As the 6th EXCOM is already at your door and
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whatever we had had. We do apologize for some delay, frankly speaking, due to
some other parallel responsibilities of the editorial committee! Please enjoy reading!!
Shanker Dhakal

Inside this Issue





Senior’s Insight
Extracts from NEA-JC General Assembly 2011
(Short) Research Articles
The Editorial Facebook

Listen to the UNSPOKEN FEELINGS of your heart and try to address them; support your endeavor with INDEPTH
STUDY and critical analysis from DYNAMIC PERSPECTIVE. Initially it may feel IMPOSSIBLE AND FRUSTRATING, but
go on tackling the problems by your own INGENUITY - NOT just copying others. Finally you would find yourself
imparted with CONFIDENCE and your IDENTITY established - an inspirational ODYSSEY!! (By Unknown)
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SENIOR’S INSIGHT
“The world is facing or going to face
a severe scarcity of drinking water.
Managing wastewater is equally
important. In some instances the
scarcity of drinking water is due to
limited resources but in many it is
due to miss-management. Here is
my work, helping countries how
best to utilize scarce resources!”

Er. Dr. Phatta Bahadur Thapa

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, this publication committee had
decided to input an interview section in the
NEA-JC newsletter. Like in the previous issue,
we approached to another senior member of
NEA-JC to get the consent. This time, we
requested Er. Dr. Phatta Bahadur Thapa, one of
the earliest members of NEA staying in Japan ,
and he readily agreed.
Brief Introduction:
 Born in October 2, 1965, Dr. Phatta Bahadur
Thapa has got outstanding scholastic record at
each of his schools. He received B.Sc. in Civil
Engineering (First Class – First) from Regional
Institute of Technology, Jamshedpur, India, and
M. Eng. in Environmental Engineering (First
Class – First) from AIT Bangkok and PhD in
Urban/Environmental Engineering from the
University of Tokyo. Dr. Thapa is currently a
Senior
Consultant
at
Tokyo
Engineering
Consultants Co. Ltd. Water and wastewater
system management, water loss reduction and
efficient use of water, non-revenue water
management,
hydraulic
modeling,
GIS
application to water system management, etc.
are his current working fields. His main areas of
research interest include use of innovative and
advanced methods in water treatment, natural
organic matter, disinfection by-products and
control strategies, water quality management of
fresh water resources, waste water treatment,
and biological nutrient removal. Dr. Thapa has
published a good deal of his research
contribution in the form of journal articles and
conference proceedings.

Namaskar!
Welcome
to
NEAJC
Newsletter 2010.
Namaskar! Thank you for giving me a chance
to share with our engineer colleagues about
me and my work.
How long have you been in Japan? Why
did you choose Japan? Do you stay with
you family here?
I came to Japan in 1998 in order to pursue
my Ph.D. and I have been here ever since.
There are several reasons behind my landing
in Japan. Some of my very close friends and
seniors were studying or working in Japan at
that time. My supervisor during my study in
AIT was a Japanese professor and I was very
much impressed by his mental sharpness and
organization skills. I was curious to learn
from Japan’s achievement in the field of my
interest, and to be frank Japan was an easy
way out for me compared to other potential
destinations such as Canada, USA, and
Australia for further study. My family was
with me for the first 6 years but now they are
back to Nepal for kids’ schooling. They visit
Japan once or twice a year during school
holidays.
Where do you work now?
I work in a private consulting firm, Tokyo
Engineering Consultants Co., Ltd., which has
its headquarters in Chiyoda-ku, Tokyo. My
company
specializes
in
water
and
environment, focusing on water supply and
wastewater sectors.
Did you work in Nepal before coming to
Japan?

Yes, I worked in the Department of Water
Supply and Sewerage (DWSS) for six years
(1990-1996) as an engineer. I was posted in
Salyan for the first two years, Dhankuta for
the next three and in Morang in the last year.
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Would you please give us some brief idea
about the nature of your current job?
We provide consulting services on study, master
planning, feasibility, design, technology transfer
and construction supervision of water and
environment related projects to domestic and
international clients. Since I am in overseas
department my task involves providing those
services to the clients mainly in developing
countries. For example, for last couple of years I
have been handling projects in Jordan and India
(New Delhi). The former project is a five-and-ahalf year technology transfer project in which
we provide trainings to all levels of staff related
to water supply in Jordan on topics such as
water distribution management and water loss
reduction. My role in the New Delhi project was
to study water supply situation and extent of
water losses from distribution system and
formulate an action plan for water loss reduction
and equitable supply.
Would you tell us something about the
importance/scope
of
your
research
activity?
This is a very important question. I guess
everybody thinks his/her work is important and
this is natural. I do think so too. The world is
facing or going to face a severe scarcity of
drinking water. Managing wastewater is equally
important. In some instances the scarcity of
drinking water is due to limited resources but in
many it is due to miss-management. Our
country is a good example. We have so much
water, so many rivers flowing but see the
situation of drinking water in our major cities,
Kathmandu, Pokhara, and many others. Here is
my work, helping countries how best to utilize
scarce resources or mange the system in order
to minimize wastage and achieve equitable
distribution. In the mean time I am also
learning from international experiences. I hope I
will have an opportunity to put my skill and
experience to the service of our country. I am
waiting for a chance to get in where I can make
meaningful contribution.

How do you compare the work culture
and working situation in Nepal and
Japan?
Although it may not be wise to generalize,
what I had seen in Nepal in DWSS was that
majority of people paid attention to money
and not to the work. They didn’t care much
about the quality/quantity of work as long as
their portion of commission was assured. For
them salary was meant for going to and
staying in office, if you needed them to work
they would demand additional money. There
were also undue pressures from politicians, to
include their constituencies in the priority list
or to accept projects that were technically not
feasible.
I think all of us living in Japan for a reasonable
time have some idea of Japanese work culture
and working situation. Here work is work,
taken very seriously, whose priority comes
even before your health and family. National
and your company’s interests are put before
your private interest. Attention is paid to the
quality but not much to the cost. There is
nothing like ‘Kam-chori’, people are sincere to
their work.

“I think all of us living in Japan for a reasonable
time have some idea of Japanese work culture
and working situation. Here work is work, taken
very seriously, whose priority comes even
before your health and family.”

Would
you
share
some
of
your
memorable moments in your professional
career with us?
I will share one that still haunts me. It was the
incident of 2001 September-October. After
three years in Japan and completing my Ph.D.
I had gone to Nepal to celebrate Dashain. Two
days before Dashain I visited my Mamaghar
which is in Maghyam Chisapani VDC of
Shyangja district. When I reached there in the
evening my Mama told me that the villagers
were waiting for me for a long time. (Contd...)
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Upon enquiring I found that they had a plan to
construct micro hydro power plant from a local
river but they needed somebody to make
design and estimate. Proud as his Bhanja was
an engineer, my Mama had assured the
villagers that I was the best person for this
job. He also informed me that they had
already called a public gathering for the
following morning in which one person from
each of over 300 houses was to participate
and I would get any help I needed to do the
survey. I was not prepared for that, I didn’t
have any tools with me, not even a calculator.
Anyhow, I thought and came up with a plan.
The following morning we made a dam and Vnotch in the stream to measure its flow. We
borrowed plumbing tools and level meter and
managed to measure the height and slope of
the hillock. With these I was able to roughly
estimate the potential power generation but I
was not able to tell them how much it would
cost to construct. For this and further steps I
referred them to one of my friends in
Kathmandu who was working in that field.
Upon completion of the survey and before
saying good-bye one of the innocent looking
villagers asked me why were I and many other
engineers like me not staying in Nepal where
they needed most. He was right, it touched my
heart but I didn’t have a satisfactory answer.
That question still haunts me. Fortunately,
they continued with the project, got it
constructed
and
now
enjoy
24-hr
uninterrupted power. No load-shedding there!

Take an example, in recent years our villages
have been crisscrossed by Kacha roads, dug
without any engineering basis. They are the
sources of accidents and landslides. Our cities
and rivers are so polluted. I feel we engineers
are responsible for not doing enough, not
standing up the corrupt politicians. Yes, there is
no solution without political solution but I feel
we are waiting too long.

“Upon completion of the survey and before
saying good-bye one of the innocent looking
villagers asked me why were I and many other
engineers like me not staying in Nepal where
they needed most. He was right, it touched my
heart but I didn‟t have a satisfactory answer.
That question still haunts me.”

“Let‟s value our profession and be proud that we
are engineers.”

How do you see the role of engineers in
Nepal’s development?
It is crucial. We have enormous work ahead of
us, in every sector, be it power, roads, water,
communication, and any other.

What message do you want to convey to
aspiring young engineers entering Japan
for higher studies or for research career?
Best utilize your time and resources available in
a country like Japan in advancing your
knowledge and career but always keep an eye
open for our country’s need. Simply leaving
and forgetting our country is not an option.
Finally your comment on anything like:
something you want to share but are not
being asked for/ suggestions to NEAJC
etc.
Let’s value our profession and be proud that we
are engineers. I have seen in some countries
that the engineers write Eng. before their
names even if they are ministers or secretaries.
We hardly use it outside of engineering
association. Let’s strive to built NEAJC’s image
as a professional organization and keep it away
from dirty politics.
Thank you!
“Simply leaving and forgetting our country is not
an option.”

Congratulations!!!
To Ms. Sushma Chaudhary, final year student
at Pokhara University, Nepal Engineering
College, for being able to be nominated for the
Japan Society of Civil Engineers, Study Tour
Grant (JSCE/STG) 2011. Final result is yet to
come! Gratitude to JSCE for this opportunity!!
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Extracts from NEA-JC General Assembly 2011
President’s Message

Synopsis of Secretariat’s Report

Dear respected NEA-JC colleagues

I, the Secretary of NEA-JC 5th EXCOM, joined office
formally from 1st May 2010 which was then followed
by a number of closely spaced meetings either to
complete the subcommittees, to work out or discuss
strategies (terms of references) of EXCOM and
subcommittees. Afterwards, as such I didn’t witness
the need of regular and very intensive meetings (with
long conference-call discussion). The following
meetings were basically the email communications
through the EXCOM group-mail.

I am happy to declare the opening of the Nepal
Engineers’ Association- Japan Center (NEA-JC)
General Assembly (GA) 2010. With this mail, I would
like to welcome you all. I hope you will actively
participate and discuss.
I would like to thank all the members for providing us
the opportunity and the responsibility to serve this
professional organization. We are very pleased and
feeling honored having this wonderful opportunity. I
also thank all the executive members and subcommittee members for their great efforts which made
a good team work inside the executive committee and
sub-committees.
Since the beginning of the NEA-JC office from May
2010, we always tried our best to make this
organization more vibrant by giving the continuation of
past activities and exploring new activities. Now, it is a
very time to evaluate our efforts in this General
Assembly together with you all. We intended to do as
much as activities however it was not possible to
accomplish all our missions because of various reasons
such as time and geography. We organized two events
at Kyoto and Tokyo, and published a newsletter and
other is in the process. We have been able to keep good
relationship with the Japan Society of Civil Engineers
(JSCE). It has sent their representatives in our events
and invited us in their international program and
extended
honor
to
NEA-JC
delegates,
and
consequently to NEA.
Schedule and tentative agendas have already been
posted by the secretariat. A brief summary of activities
during our tenure will follow this e-mail from the
secretariat. Financial report from the treasurer and
reports from different sub-committees will also be
forwarded to GA. Please provide your constructive
comments on the reports. The NEA-JC secretariat
expects your active cooperation to run this GA meeting
smoothly.
I also thank you for your cooperation and continuous
support to us.
Sincerely yours,
Hari Ram Parajuli
President, NEA-JC

Milestone Communications from
Secretariat (Email-based Rapids):




the

Office

of

August 6 ~ August 9 2010: Participation of NEAJC in JSCE Program / Hokkaido
Nov 1~ (Approx. 1 Week) 2010: Invitation of
JSCE to NEA-JC Workshop / Tokyo
Feb 9 ~Feb 16 2011: Re-nomination of JSCE /
STG

List of Other Important General Meetings Called
Upon from the Secretariat’s Office (Audio
Conferences):





2 May 2010: Assumption of Office
9 May 2010: Subcommittee Formation and
Discussion over Strategies and Plans
23 October 2010: Evaluation of Past, and Plans
for Future
1 April 2011: GA Preparation

To tell the truth, despite the fact that we could do
much more if we all had enough time, I really enjoyed
great working as the Secretary of the NEA-JC 5th
EXCOM. For me, it was really challenging, exciting
and importantly “learning-by-doing‟ . I am especially
thankful to have gotten a couple of chances to work
even with the obligation of the President or the
Publication Committee Coordinator while sitting onto
the chair of Secretary. They were possible at
situations when I kindly got due permission and
inspiration from Dr. Parajuli and Dr. Adhikari and
when other EXCOM colleagues too had trust over my
communication and documentation.
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Not to forget, however, it’s ultimately you, NEA-JC
members, who gave me this important opportunity to
sharpen myself while working for the goodwill of our
organization. Fortunately every effort fell onto the
right shore. Thank you all!!
Long Live NEA-JC, ‘a symbol of hope’,
Shanker Dhakal
Secretary
NEA-JC 5th EXCOM 2010-2011

Subcommittee Reports
The Professional Relation Committee Coordinator Er.
Dr. Hari Ram Parajuli presented his report. It was
the Event Management Committee Coordinator, Er.
Maheswor Shrestha who summarized the two major
workshop activities of the 5th EXCOM held at Tokyo
and Kyoto. The Web Page Management Committee
Coordinator and Treasurer Tilak Pokharel presented
his reports. He indeed did wonderful job during this
tenure handling three major responsibilities at once.
He finally presented report of MMC too on behalf of
the MMC Coordinator Er. Ugendra Regmi.
On behalf of Er. Dr. Chaitanya Adhikari, the
Publication Committee Coordinator, who had been in
Nepal for his emergency country-visit, Er. Shanker
Dhakal presented his report.

Approval of Tenure Activities
The tenure acitivities were all approved and few
critical suggestions were also received from the senior
members such as Dr. Ved Prasad Kafle and Dr. Bhoj
Raj Pantha.

Formation of Election Committee ,
and the 6th EXCOM
Er. Dr. Ved Prasad Kafle was elected unanimously
by the General Assembly to chair NEA-JC Election
Committee 2011. With this end, Secretary Er.
Shanker Dhakal gave an ending speech on behalf of
the President, Dr. Parajuli.
As usual, the
Secretary addressed on the active participation by
each of the members of NEA-JC and requested to
respond and contribute based on the official notices
from the NEA-JC EXCOM and its Secretariat as
far as possible for the institutional development of
NEA-JC.
Dr. Kafle, together with his members Dr. Phatta
Bahadur Thapa and Dr. Akhilesh Kumara Karna
conducted the Election Process quite smoothly. It’s
interesting that the whole 6th EXCOM was elected
unopposed which tend to reflect the unity in NEAJC. A wonderful team led by Er. Dr. Vishnu Prasad
Pandey has already assumed office since 1st May
2011.
This information has already been sent to the NEA
Head-office and JSCE by the Secretary of 5th
EXCOM, Er. Dhakal.
Please visit:
http://www.neajc.org/?page_id=19
http://www.dcnepal.net/news_nepali.php?nid=41390

Congratulations to Dr. Pandey and his
team!!!
Photo by Ar. Sweta Acharya Dhakal

Heartfelt Condolence and Moral Support!!!
Following the tragedy of the massive earthquake and tsunami that hit the northeast
coast of Honsu and the nuclear crisis at Fukushima, we wish to extend our deepest
condolences and sympathy to the Government of Japan, members of bereaved families
and the people of Japan. We are deeply shocked to witness such a big loss of life and
property!
We pray with the god to provide courage and strength to the families of victims to bear
their loss and suffering! We are confident that the technically and economically
„handsome‟ country like Japan would overcome the loss very soon!!
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Special Thanks!!!
Our member, Er. Tilak Pokharel sponsored the Expenses of the NEA-JC

Workshop on Current and Future Technologies held in Tokyo last November!!

Congratulations!!!!
Our member Er. Chandi Subedi, a Senior
System Engineer at SoftBank, receives the
certificate of MCPC Certified Senior Mobile
System Consultant. This is said to be an
apex
qualification
certified
by
Mobile
Computing Promotion Consortium (MCPC) and
Ministry
of
Internal
Affairs
and
Communication, Japan. He is the first nonJapanese to receive this award!!!

Congratulations!!!
Our member, Er. Maheswor Shrestha won the Best Paper Award in International
Session at JSCE 55th Annual Conference on Hydraulic Engineering held from 8 to 10
March 2011.
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(Short) Research Articles
NEA-JC Newsletter Year 4, Issue 2 towards “The NEA-JC Journal”

PP 9-10: Dynamic studies on application of Cu-Al-Mn shape memory alloy bars in masonry

retrofitting
Kshitij C. Shrestha, and Yoshikazu Araki
PP 11-12: Multi-objective optimization for routing and scheduling of hazardous material
Rojee Pradhananga, Eiichi Taniguchi, Yamada Tadashi, and Naoki Ando
PP 13-14: Field assessment of Tsho Rolpa glacial lake in Rolwaling valley of Nepal
Badri Bhakta Shrestha, Hajime Nakagawa, Kenji Kawaike, Yasuyuki Baba, and Hao Zhang
PP 15-16: Fuel cells for future power generation: A Nepalese perspective
Dhruba Panthi
PP 17-21: Characterization of rockfall-impact onto a protective cable-net structure: A
simple but novel problem
Shanker Dhakal, Netra Prakash Bhandary, Ryuichi Yatabe, and Naoki Kinoshita
PP 22-25: Seismic response analysis of oil-storage tank based on fault-structure system
Tilak Pokharel
PP 26-27 An earthquake diary!
Chaitanya Raj Adhikari

A flower grew from rock … Symbol of „hope‟ (!) / Struggle (?) … NEA-JC (!)
(Photo by Ar. Sweta Acharya Dhakal, Matsuyama, Japan)

Editors’ declaration:
The authors themselves are responsible for the originality of their works. NEA-JC possesses every
right to withdraw an article any time if any plagiarism case is claimed /witnessed!
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DYNAMIC STUDIES ON APPLICATION OF CUAL-MN SHAPE MEMORY ALLOY BARS IN
MASONRY RETROFITTING

Corresponding nonlinear finite element models using general
finite element program DIANA9.3 are developed to simulate
the experimental observations.

Kshitij C. Shrestha*, andYoshikazu Araki

TEST PROGRAM
A single-wythe brick wall specimen was constructed
respectively for the URM, ST-RM and SMA-RM wall. The
wall specimen represents a top storey gable wall with low level
of anchorage system between the wall and the top support
making the wall fail in cantilever action. Half-scaled bricks of
95 mm x 53 mm x 31 mm were used to construct the wall
specimens. Fig.1 shows the test arrangement where the lower
concrete support was fixed to the shaking table using angle
steel members, and a steel plate was fixed to the upper
concrete block. The total mass at the top of the specimen
(involving steel plate, angle steel members and concrete block)
and the reinforcing bars were designed to cause the collapse
within the maximum input ground acceleration capacity of the
shaking table. The reinforcing bars were designed so that they
yield at the critical section when the inertial force of 0.2mg is
applied to the top of the specimen. Here, m is the total mass of
the steel plate, the upper concrete block, and the steel angle
member and g is the gravity acceleration.

Department of Architecture and Architectural Engineering,
Kyoto University, Japan
*
se.kshitij@archi.kyoto-u.ac.jp

INTRODUCTION
Problems associated with conventional steel reinforcing bars
lie in pinching phenomena [1], degradation of stiffness and
strength and presence of large residual cracks in structures
during and after intense earthquakes. This paper attempts to
resolve the problems by applying newly developed Cu-Al-Mn
SMA bars, characterized by large recovery strain, low material
cost, and high machinability, as partial replacements for steel
bars. The study on quasi-static cyclic out-of-plane tests
performed on masonry walls reinforced by SMA bars with
reinforced core technique has been previously reported by
authors in Ref. [2]. The present study reports the dynamic tests
conducted on SMA reinforced specimens subjected to actual
earthquake excitation. Tests were performed on half scaled
SMA reinforced masonry (SMA-RM) specimens; unreinforced
masonry (URM) and steel reinforced masonry (ST-RM)

FINITE ELEMENT (FE) MODEL GENERATION
Masonry
(b)

(a)

walls

can

be

represented

with

significant

(c)

Fig.1 Out-of-plane test set-up on shaking table: (a) specimen with its major components, (b) test set-up and (c) front view showing laser displacement crossmarks.

Fig.2 FE mesh showing the brick unit, mortar
interface, bond slip.

specimens

were

also

tested

for

Fig.3 Response spectra for each excitation run.

comparison purpose.

simplification with entire mortar joint by interface element and

interface and reinforcing truss element bar.
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Rotation angle (rad)

RESULTS AND CONCLUSIONS
Fig.4-Fig.6 show experimental and numerical results for all
the specimens involved. For URM specimen, an obvious brittle
0.2
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0.1
0
-0.1
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0
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8

collapse was observed as shown in Fig.4. ST-RM model
showed response characteristically dominated by large residual
rotations at each excitation runs attributed to residual strains
experienced by steel reinforcement bars as shown in Fig.5.
SMA-RM model with superelaticity of SMA bars used showed
stable rocking response with no residual deformations even for
severe excitation levels.
REFERENCES
[1] K. C. Shrestha, T. Nagae, Y. Araki, Finite element modeling of
out-of-plane response of masonry walls retrofitted by inserting
inclined stainless steel bars, Journal of Disaster Research, Vol.
6, No. 1, pp. 36-43, February, 2011.
[2] K. C. Shrestha, Y. Araki, T. Nagae, T. Omori, Y. Sutou, R.
Kainuma, K. Ishida, Applicability of Cu-Al-Mn shape memory
alloy rods to retrofitting of historical masonry constructions,
Earthquakes and Structures, An International Journal, In press,
2011.

Rotation angle (rad)

brick units by continuum elements. With this approach, the
failure of brick-mortar interface is not distinguished from that
of mortar layer itself. In this paper, complete FE models were
generated and analyzed using the general purpose FE program
DIANA9.3. Masonry walls were modeled by assuming that
brick units are fully elastic and material nonlinearity was
concentrated on truss elements and interface elements.
Rocking resistance due to gravity is incorporated by
considering geometrical nonlinearity. The FE model with the
meshing adopted for the brick continuum elements and the
interface elements are shown in Fig.2. Fig.3 shows the
response spectra for each excitation runs of scaled El-Centro
NS earthquake wave excitation.
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Fig.4 Rotation angle versus time plot for U2 specimen and FE-U model: (a) U2 and (b) FE-U.
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Fig.5 Rotation angle versus time plot for ST1 specimen and FE-STFIX model: (a) ST1 and (b) FE-STFIX.
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Fig.6 Rotation angle versus time plot for SMA2 specimen and FE-SMAFIX model: (a) SMA2 and (b) FE-SMAFIX.
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MULTI-OBJECTIVE OPTIMIZATION FOR
ROUTING AND SCHEDULING OF HAZARDOUS
MATERIAL

m
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l

Z 2 ( X ,Y ) 

*



Graduate School of Engineering, Kyoto University, Japan
rojeepradhananga@yahoo.co.in

Z3 ( X ,Y ) 

Unlike routing in day to day business logistics, HAZMAT routing
is a multi-objective issue in which numbers of stakeholders with
often conflicting objectives are involved. While risk is the
primary concern to people living in the affected area and to local
government, minimizing cost of transportation is another
important objective to be considered from shippers‟ point of view.
A HAZMAT vehicle routing model considering multiple
objectives has been formulated. An ACS-based meta-heuristic
solution algorithm was proposed to solve the problem. This paper
presents test results of the algorithm in application to a practical
road network in Osaka prefecture, Japan.
HAZMAT VEHICLE ROUTING PROBLEM WITH TIME
WINDOWS (HVRPTW)
HAZMAT vehicle routing problem is defined in a network of
nodes and arcs (V, A) similar to VRPTW. The vertex set
V {v1 , v2 , v3 , .......... , vk } includes the depot vertex, a set of customer
vertices N  {n1 , n2 , n3 , .......... , n Nˆ } and or or some non customer
vertices. The arc set A{a1 , a2 , a3 , .......... , ak } includes all possible
connections between vertices in V. VRPTW in general is
formulated as a single objective function. This type of
formulation allows it to be solved in two separate steps of path
choice and routing. During path choice, a single shortest path for
each customer-customer and customer-depot node pairs is
determined. These pre-determined paths are then used in routing
step to determine optimal order of customers to be visited by a
fleet of vehicles. However, both path choice and routing in
HVRPTW are multi-objective creating necessity of carrying out
single step routing as discussed previously. Therefore, A set
P  { p1 , p2 , p3 , .......... , pP } that includes all non-dominated paths
between all customer-customer and customer-depot node pairs
based on travel time and risk values is defined in specific to
HVRPTW in this study. Thus, HVRPTW is mathematically
formulated as
Min Z ( X ,Y )

Subjected to
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Where , Z1 ( X , Y ) 
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INTRODUCTION
A huge quantity of Hazardous Materials (HAZMAT) is produced
yearly as a consequence of industrial development of a country.
Most of these are transported inland using trucks. Transportation
of these materials imposes many risks to society, and this is the
reason that transportation of HAZMAT has been a key issue to
both public and research community worldwide since past few
decades. The objective here is to contribute to the safety in
transportation of HAZMAT through proper routing and
scheduling of fleet of vehicles carrying these materials.
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Notations:
Z ( X , Y ) : three dimensional objective vector
Z1 ( X , Y ) : total numbers of vehicle in use
Z 2 ( X , Y ) : total scheduling time of all the vehicles in operation

Z 3 ( X , Y ) : total risk exposure associated with transportation process

: order of visiting customers for all vehicles

X



X  xl | l  1, m



: order of visiting customers for vehicle l

xl




xl  n(i ) | i  0, N l



th

: i customer visited by a vehicle with n(0) as depot node

n(i )

Nl



: total number of customers visited by vehicle l with N l +1
being 0
: maximum number of vehicles available
: order of visiting paths for all vehicles

m

Y

Y   yl | l  1, m 

: order of using paths for vehicle l

yl

yl  { p(i)| i  0, Nˆ l }
p(i )

: ith path used by a vehicle at customer n(i ) while visiting
next customer n(i  1)

Dn (i )

: demand at customer n(i )

Wl ( xl )

: load of vehicle l

Wc , l

: capacity of vehicle l

 ( xl , yl ) : = 1; if vehicle l is used

= 0; otherwise
Z tl ( xl , yl ) : total scheduling time incurred by vehicle l
p (i )

T n (i ) n (i 1) : average travel time of a vehicle at customer n(i ) while

visiting next customer n(i  1) using path p(i)
tc , n ( i )

: service time at customer n(i )

t w, n ( i )

: waiting time at customer n(i )
= (en (i )  tl , n (i ) ) ; if tl , n (i )  en (i )

en (i )

= 0; otherwise
: start time window at customer n(i )

f n (i )

: end time window at customer n(i )

tl , n ( i )

: service start time of vehicle l at customer n(i )

Z rl ( xl , yl ) : risk associated with vehicle l during transportation process
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Fig.1 Pareto front for test run 1

MULTI-OBJECTIVE ANT COLONY SYSTEM FOR
HVRPTW
A meta-heuristic solution algorithm based on Multi-Objective Ant
Colony System (MOACS) has been proposed for solving
HVRPTW. Multi-objective ant colony system has been
previously applied for solving classical VRPTW by Gambardella
et al.1) and Baran and Schaerer2). The proposed algorithm returns
a set of routing solutions that approximate the frontier of the
Pareto optimal solutions based on total scheduled travel time and
total risk of whole transportation process. Contrary to MOACS
for VRPTW, the algorithm works in a single-step fashion during
the selection of vehicle routes utilizing non-dominated paths in
terms of risk and travel time among customers. More details on
the algorithm can be referred in Pradhananga et al.3) & 4).
AREA OF STUDY
The test instance was taken from the road network in Osaka
prefecture, Japan. There are 225 nodes and 781 links in this
instance. Of the 225 nodes in the network 24 nodes are customer
nodes. We considered the problem of routing Liquefied
Petroleum Gas (LPG) from depot to all these customer nodes.
Average travel time values for weekday period obtained from
Vehicle Information and Communication System (VICS) data for
these links over a period of one month were used for determining
total scheduling time. While the network is mainly spread over 24
wards of Osaka city, few of the links are located in 5 other cities
in Osaka prefecture. The population density and the statistics of
traffic accidents involving freight vehicles in these areas were
used during risk calculation. The average traffic accident rate in
Osaka prefecture was used as the base data. An impact area of
275m based on the tests performed for calculation of threat zone
for LPG material in Osaka area using software ALOHA was used
for determining the number of population subjected to risk
exposure.
RESULTS AND CONCLUSIONS
A total of 3041 dominant paths were obtained as the result of
labeling algorithm for this instance. Using these paths, the
HVRPTW for the instance was solved for ten consecutive runs.
The results in the test runs are observed to be quite consistent. It
was found that the final Pareto optimal set found in all test run
comprised of solution using 4 and 5 number of vehicles. Fig.1 is
the Pareto front obtained from the test run 1. To demonstrate how
effective the algorithm to capture the wide range of Pareto
optimal set, we solved the problem for minimized total scheduled
travel time and minimized total risk values, respectively, using
single objective ant colony system approach. The triangle and the
diamond in the figure are the resulting solutions with minimized
travel time value and risk values respectively.

Each solution in the Pareto front has its own importance. Because
of the conflicting natures of the objectives in the problem, the
solutions with less value of one objective often cause larger value
of the other objective. In fact this is the nature of Pareto optimal
solutions which is most beneficial for serving decision makers of
various needs. The Pareto fronts obtained significantly exhibit the
nature.
Use of single step optimization has enabled to find out Pareto
optimal solutions using different paths. Fig.2 shows the routes of
second truck in two Pareto optimal solutions. The number and the
order of visiting customers for the two cases are exactly same
(17→15→ 25→ 9→ 23→ 17); however, the routes use different
links (represented by blue links) for about 50% of the routes. Both
results yet belong to Pareto optimal set.

Fig. 2 Routes of second truck in Sol. I and Sol. II
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This lake can be outburst also due to seepage and sudden
collapse of the moraine dam caused by melting of ice core
inside the dam. The Himalayan temperature is increasing due
to climate change, which causes the melting of ice core inside
the dam and sudden collapse of dam may occur. Fig.2a shows
the trakarding glacier at the end of the lake, which is melting at
the rate of more than 20m per year. Fig.2b shows the
constructed lake outlet canal at the end of the moraine dam.

INTRODUCTION
The Himalayan glaciers are rapidly melting due to climate
change, which results the formation or rapid development of
the glacial lakes. The rapid development of glacial lake may
cause the outburst of the lake at any time. Glacial Lake
Outburst Floods (GLOFs) pose threats of debris flows and
flash floods in downstream areas (Shrestha et al., 2011). They
constitute a severe hazard to people, infrastructure and
property. In this context, the field assessment of Tsho Rolpa
Glacial Lake of Nepal has been discussed. The Tsho Rolpa
glacial lake is the largest and most potentially dangerous
glacial lake of Nepal. In addition, a numerical approach to
predict glacial lake outburst flood due to moraine dam failure
by seepage and overtopping has been discussed.

Steeply hanging glaciers

Tsho Rolpa Lake, August 2010 (Photo: Badri Shrestha)

Fig.1 Tsho Rolpa lake and steeply hanging glacier at right side
of the lake (upstream end upward) (Photo: Badri Shrestha,
August 2010).

ANALYSIS OF TSHO ROLPA GLACIAL LAKE
Tsho Rolpa lake (27o51‟N, 86o29‟E) is located in the
Rolwaling valley of Nepal at an elevation of 4555m (measured
at the field). The lake has been developed only in the last 50
years, as the glacier feeding it has begun to melt rapidly. The
trakarding glacier above the lake is retreating at a rate of over
20 meters a year due to rising temperatures. During the field
visit, it was observed that the maximum temperature at the lake
is about 18oc at sunny time in the month of August, 2010. The
lake is 3.23 km long and 0.5 km wide, and 1.76 km2 surface
area and contained 86 million m3 water. The lake is considered
one of the most dangerous glacial lakes in Nepal.
It has been observed that the Tsho Rolpa Lake has increased
by five times since 1960. If the Tsho Rolpa lake will outburst,
it would be affected 18 Village Development Committees
(VDCs) of Dolakha and Ramechhap districts. The
countermeasures are necessary to reduce the extent of damage
by the probable flood due to GLOF event. It is retained by a
natural moraine dam. It is also observed that the inner slope
and outer slope of the end moraine dam vary from 20-30o and
20-45o, respectively. If the dam is breached, the resulting flood
from the lake would cause serious damage for 100 km or more
downstream, threatening many people, two hydroelectric
projects (one is in operation phase i.e., Khimti Hydropower of
60MW and another is in under construction phase i.e., Upper
Tamakoshi Hydroelectric Project of 309MW) and other
infrastructures.

(a)

(b)

Fig.2 (a) Trakarding glacier at the end of the lake, and (b) Lake
outlet canal constructed at the end of moraine (Photo: Badri
Shrestha, August 2010).
Possible failure of
dam due to seepage

Lake

Moraine dam

Fig.3 End of moraine dam and lake outlet (Photo: Badri
Shrestha, August 2010).

Fig.1 shows the upstream view of the Tsho Rolpa lake and the
steeply hanging glaciers at the right side of the lake. If such
Fig.4 Downstream villages; Naa village (3km downstream)
hanging glaciers fall into the lake may generate the wave into
and Beding village (10km downstream) (Photo: Badri Shrestha,
the lake, which may over top the dam and erode it. Thus, Tsho
August 2010).
Rolpa Lake can be outburst by glacier mass fall into the lake.
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glacial lake outburst, a numerical model has been developed to
predict characteristics of glacial lake outburst due to moraine
dam failure by seepage and overtopping. To compute the pore
water pressure in the moraine dam and slope stability of the
dam, a seepage flow model and a slope stability model

2.5
Lake area

2

Linear (Lake area)

1.5

(a) Triangular shape dam case
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Fig.6 Trend of temperature and precipitation change at Tsho
Rolpa Lake, Nepal.
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Fig.7 Relation of temperature and lake outlet discharge at Tsho
Rolpa Lake.
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Fig.8 Numerical and experimental results of lake outburst
discharge.
are incorporated into a numerical model of flow and dam
surface erosion. The details of the numerical model can be
found in Shrestha et al. (2011). Fig.8 shows the simulated and
experimental results of the outburst discharge due to moraine
dam failure by water overtopping. The peak discharge is
higher in the case of triangular shape dam than trapezoidal
shape. The sudden release of outburst discharge from the lake
may cause the catastrophic disasters and flooding in
downstream. The proposed numerical approach can be used to
investigate the glacial lake outburst due to moraine dam failure
by seepage and overtopping.
CONCLUSIONS

Fig.3 shows the end of moraine dam and lake outlet. The
photographs of the some potential inundation villages in
downstream of the lake are shown in Fig.4.
Fig.5 shows the trend of lake area expansion. The lake area is
in rapidly increasing, which may cause the outburst of the lake
at any time. The outburst of the lake causes the catastrophic
flooding and disasters in downstream area. Fig.6 shows the
trend of temperature and precipitation at Tsho Rolpa Lake. The
relationship of temperature and lake outlet discharge is shown
in Fig.7. The calculated discharge based on regression analysis
is also shown in the figure.
NUMERICAL APPROACH TO SIMULATE GLOF
EVENTS
Numerical model is a very useful tool for analyzing any
natural disasters and to plan effective preventive measures.
Therefore, the development of numerical approach is
necessary for efficient countermeasures. To investigate the

Hazards/disasters due to GLOF are likely to increase in
intensity with the impacts of climate change. The sudden
release of outburst discharge from the lake may cause
catastrophic disasters/flooding in downstream areas. The
analysis of GLOF problem in the mountainous regions of the
world due to global climate change is very urgent. Based on
the field investigation, it was observed that the preparation of
flood inundation map and planning of preventive measures
with evacuation and early warning system caused by potential
outburst of Tsho Rolpa Lake, are very urgent in order to
prevent the loss of life and property.
REFERENCES
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Zhang, H.: Numerical analysis on glacial lake outburst due to
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FUEL CELLS FOR FUTURE POWER
GENERATION: A NEPALESE PERSPECTIVE

traditional sources comprising fuel wood, agricultural residues
and livestock residues. Fig.1 summarizes the share of different
energy sources used in Nepal in the fiscal year 2008/09 [1].
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INTRODUCTION
It has now become a well accepted scientific fact that human
activities, particularly the burning of fossil fuels, are
responsible for the greenhouse effect in the earth‟s atmosphere
resulting in global warming and climate change. Moreover, the
reserve of fossil fuels itself is depleting continuously thereby
making the issue of energy security more critical. Thus, there
has been an urgent need to come up with the alternatives to the
existing fossil-based energy systems. In order to address the
environmental as well as energy security concerns, deployment
of new energy conversion systems with higher efficiency and
widespread exploitation of renewable energy resources seem
indispensable. Fuel cell technology is expected to play a vital
role in this regard.

WHAT IS A FUEL CELL?
A fuel cell is an electrochemical device that generates
electricity directly from the chemical energy in fuels. The fuel
generally used is hydrogen; however, depending upon the type
of fuel cell, hydrocarbon fuels can also be used. When
hydrogen is used as fuel, what happens inside a fuel cell is
essentially the reverse process of electrolysis. In electrolysis,
water molecules split into hydrogen and oxygen molecules by
consuming electricity whereas in fuel cell reaction, hydrogen
and oxygen molecules combine to produce water and
electricity. In other words, fuel cells are batteries running on
the continuous supply of fuel and oxidant (pure oxygen or air).
Unlike conventional power generation systems, fuel cells do
not involve intermediate conversion of chemical energy to
thermal and mechanical energies. Consequently, of all the
existing energy conversion systems, fuel cells offer the highest
efficiency along with the lowest levels of pollutant emissions.

NEPAL‟S CASE
Being a developing country where majority of the population
relies on subsistence farming in rural areas, per capita energy
consumption of Nepal is one of the lowest in the world.
According to the Economic Survey of the Ministry of Finance
[1], total energy consumed in the fiscal year 2008/09 was
reported to be 9,396 thousand Tons of Oil Equivalent (TOE)
(where 1 TOE = 42 GJ), 87.1% of which was obtained from

Although current energy supply is dominated by traditional
sources, with the growing trend of urbanization and
industrialization, commercial sources are becoming more
important. In 1988, the share of commercial sources in total
energy consumption was only 5.2% [2], which has been more
than double by now. As Nepal does not have any commercially
exploitable fossil fuel reserves, the only domestic source of
commercial energy is the electricity generated from
hydroelectric power plants. In fact, Nepal is known for its
tremendous potential for hydroelectricity, thanks to more than
6,000 rivers flowing from the high mountains in north to the
plain land in south. Total hydropower potential of Nepal is
estimated to be 83,000 MW, of which 42,000 MW is
considered technically and economically feasible [3].
Unfortunately a very small portion of the total potential (<1%)
has been harnessed so far.
As of the fiscal year 2008/09 data, Nepal‟s total installed
capacity for electricity generation was 714 MW, of which 661
MW was shared by hydroelectricity [1]. This installed capacity,
however, was not sufficient to meet the customer demand.
Annual Report of the Nepal Electricity Authority [4] shows
that the annual electricity demand for the fiscal year 2009/10
was recorded 4367.13 GWh whereas domestic generation
could supply only 3076.69 GWh. This resulted in up to 12
hours of rolling blackouts a day in the country. While such
mismatch in demand and supply is primarily due to lack of
enough installed capacity, poor load factor of the installed
plants is also equally responsible. Most of the hydroelectric
plants in Nepal are based on run-of-the-river scheme giving
rise to significant fluctuation in the actual electricity
generation in wet and dry seasons. Moreover, there exist
significant diurnal variations in the supply to demand ratio.
Considering the above scenario, Ale and Shrestha [5] proposed
to utilize the surplus power from hydroelectric plants in wet
season and off-peak hours to produce hydrogen by electrolysis
which could be subsequently used to substitute the existing
fossil fuels in transportation, cooking, etc and also to meet the
peak demands by converting hydrogen back to electricity with
the help of fuel cells. Their study showed that 27,000 tons to
140,000 tons of hydrogen could be produced annually by
utilizing the surplus energy from hydropower at 20% and
100%, respectively by 2020. Moreover, it suggested that it is
financially lucrative to invest on new hydropower plants for
producing hydrogen in order for the complete replacement of
petroleum products considering the revenue generated from
Clean Development Mechanism (CDM), electricity sale and
saving on fuel import. Ale and Shrestha [6] also looked into
the possibility of using hydrogen produced from hydropower
surplus to replace the fossil fuel based transportation system in
Kathmandu valley and concluded that all the vehicles in the
valley can be powered by hydrogen produced from only 50%
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of the surplus energy by 2020. Thus, hydropower is the one
potential sector where Nepal can get benefitted by adopting
hydrogen and fuel cell technologies.
Furthermore, fuel cells can play a key role in the effective
utilization of intermittent renewable energy sources such as
solar and wind. Nepal‟s total solar energy potential is
estimated to be as high as 26.6 million MW [7] as there are
about 300 sunny days a year with an average solar radiation of
3.6–6.2 kWh/m2/day [8]. On the other hand, wind energy
potential of Nepal is anticipated to be more than 3,000 MW [9].
However, both solar and wind energy systems need high
capacity energy storage mediums to supply stable power.
Therefore, production of hydrogen as an intermediate energy
carrier and subsequent conversion of hydrogen to electricity is
a possible approach for such renewable energy facilities in
future.
Another renewable energy source, biomass also offers
possibilities for the application of fuel cells. Though traditional
biomass sources like firewood are infamous for their adverse
impact on environment and human health, modern forms of
biomass energy such as biogas, gasifier gas and biofuels are
viewed as sustainable alternatives. The potential of biogas
production in Nepal is estimated to be around 12,000 million
m3 per year which is equivalent to 29 million GJ [10]. Gasifier
gas which is obtained from the thermochemical conversion of
solid biomass [11], and different kinds of liquid biofuels such
as bioethanol [12] and Jatropha (Sajiwan) oil [13] also show
good prospects in Nepal. As certain kinds of fuel cells such as
the Solid Oxide Fuel Cell (SOFC) can run on direct
hydrocarbon fuels, these biomass sources (with minimum
processing) can be fed to fuel cells to generate electric power
with high efficiency and minimum emissions.

CONCLUDING REMARKS
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To sum up, fuel cells can be expected to find their applications
in several sectors in Nepal. Deployment of hydrogen and fuel
cell technologies will help not only to produce clean and
sustainable power but also to reduce country‟s overdependence on imported petroleum products.

Fig.1. Share of energy sources in Nepal: (a) contribution in total consumption; (b) breakdown of traditional sources; (c) breakdown
of commercial sources. [1]
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INTRODUCTION
Rockfall is an important geo-hazard of mountainous terrain.
Despite being small in volume, it is gaining increased
recognition and attention worldwide due primarily to the
accidents and mortalities in mountain-highways and Alps. For
example, a reference data in Table1 [1] shows that rockfall
holds three positions in the top ten list of the countries suffered
(in terms of numbers killed) from the mass movement dry
disasters in a century time.
Table1: Top 10 most important mass movement dry disasters for
the period 1900 to 2010 sorted by numbers of killed at the country
level [Source: EM-DAT]

S
N
1
2
3
4
5
6
7
8
9
10

Country

Date

No. killed

Peru, Landslide
Philippines, Landslide
China P Rep, Landslide
Turkey, Avalanche
Colombia, Rockfall
Nepal, Landslide
Indonesia, Landslide
Afghanistan, Avalanche
Egypt, Rockfall
Canada, Rockfall

10/01/1962
21/10/1985
7/03/1983
1/01/1992
28/07/1983
10/08/1963
4/05/1987
03/1993
6/09/2008
29/04/1903

2000
300
277
261
160
150
131
100
98
76

Considering the particular case of Nepal, a country in
the Himalaya, it cannot be an exception. However, it is
probably people‟s ignorance that they still seem to report the
rockfall event by the general term “landslide”. Fig.1 shows an
example of rockfall accident in 2004 in the Palpa~Butwal
(Siddhababa) section of the Siddhartha Highway. It had
claimed nine passengers and had been the headline news in
some national newspaper. However, the scientific investigation
on the problem, including the rockfall hazard analysis to the
choice, analysis and design of preventive and/or protective
measures are almost nil in Nepal. Due to this poverty of
knowledge and skill, the road users of the Siddhababa section,
for example, have no option than praying for “god” as if the
accident is the nature‟s “curse” or the victims‟ “misfortune”. If
it were a case in a developed country, there could be the
possibilities of successful lawsuits against the negligence by
the concerned authority that has left the hazard unmitigated
and is killing its people. The authors believe that the citizen‟s
life claimed in a small volume rockfall accident should never
be compared with the amount of infrastructural damage or the
economic loss by any other larger volume disasters.
Interested in the problems of interdisciplinary

Fig.1: A rockfall disaster site (Siddhababa) in the Nepal Himalaya
(Photo by Ranjan Kumar Dahal)

structural needs, and cautious about the geo-disasters in Nepal,
the authors, after some research contribution on the earthquake
resistant deign of rockfill dams [2], are now trying to address
problems on impact resistant design of protective structures,
particularly the rockfall interception cable-nets (rocknets). The
authors are in fact researching to identify the effective, most
efficient and optimal rocknet structural systems and prepare
the design charts and guideline by the nonlinear and dynamic
numerical analyses with necessary experimental verifications.
The success of the analyses however lies in the accurate
numerical modeling and the definition of rockfall impact load
characteristics. In this article, having reviewed the state-of-the
practice in rockfall protection, the authors define a simple but
novel research problem in rockfall impact characterization and
present a few preliminary reference results and findings at the
end to justify the novelty of the problem.
ROCKFALL PROTECTIVE CABLE-NET STRUCTURE
The steel structure of a rockfall protective cable-net essentially
consists of a net mesh reinforced with horizontal and vertical
cables (wire ropes) and supported vertically by a sag cable and
horizontally symmetrically by the extended lengths of the
horizontal reinforcing cables both on left and right ends. There
is a hinged base standard steel section post at either end over
which the sag cable passes. The post-post spacing is termed
span. The sag cable, post supporting guys and the horizontal
cables are all ground to anchors on rock-slope. This structure
intercepts the impact energy of the falling rock/s by the large
natural deformation of net and cables, thereby preventing the
rock from reaching down to the protected infrastructure such
as road.
With the increasing interdisciplinary application of
structural dynamics, earthquake resistant design and vibration
control philosophies, rockfall protective cable-net structures
have also got opportunity to be improved. A very prominent
application is the installation of friction-brake energy
absorbers [Fig.2 (a)] with the cables ahead of the anchors. The
authors have realized that there is still a lot left to transfer or
modify the state-of-the art technologies to improve the
performance of these structural systems. Fig.2 (b) shows a
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configuration of one such cable-net structure; a recent “awardwinning” construction in Japan, named as the Long-span
Pocket-type Rock-net [3] (hereafter referred as LPR).

Fig.2: A 15-m span LPR structure and its FST scenario: (a) Frictionbrake element (energy absorber or damper) (b) LPR composition (c)
LPR before test (d) Deformed LPR in FST. Test results: maximum
out-of-plane displacement of net = 3.5 m, maximum cable tension, at
H = 94 kN, maximum friction slip of brake element, at H = 134 mm.

The LPR is in fact an improvement over the prevailing
shorter span (3 to 5 meters) pocket-type nets proposed
basically to offset their disadvantages such as falling rock
hitting the closely spaced end supporting posts, lower impact
energy resistant capacity, to have to be installed at various
locations uphill and the associated encroachment to nature and
ecology, and in overall unnaturally costly.
The LPR structures have been brought into real
construction such as at various locations of Kochi prefecture
after a couple of years of the full-scale test (FST) verification
of a dozen of structures (up to 30 m span with specified design
impact energy capacity of 400 kJ) by a few local consultants of
Shikoku with due involvement of Ehime University officials.
WHAT IS THE PROBLEM?
With a rigorous literature survey of months, the authors tended
to identify some research problems in rockfall protective
cable-net structures, specifically the LPR structure. Out of
them, one is such that it may look simple but should be novel;
until unidentified, overlooked or unexplained, and may find a
widespread application. It is about the characterization of
rockfall impact onto the structure.
A very general understanding says that a dozen of fullscale tests verifying that the tested structure could resist the
specified rockfall impact energy may not be sufficient to
generalize the design sufficiency of LPRs; rather it should be a
case-by-case analysis. Leaving that aside, the authors are
trying to define a different observation explaining that the
force-deformation performance verification for the state-ofthe-art/practice specification of design impact energy may not
be sufficient.
In the past FST verifications of LPR [Fig.2(c)-(d)], the
specified impact energy was achieved via an arbitrary

combination of mass and velocity or falling height (kinetic
energy is mathematically equal to half of the mass multiplied
with velocity squared) of either cylindrical or spherical
concrete blocks. The point of impact onto the net was at
middle span, 3/4th height from bottom, as prescribed in the
Japanese handbook [4]. For example, for a case of LPR of
specified design energy capacity of 150 kJ [shown in Fig.2 (b)]
that the authors have taken as a reference case for their
numerical analyses, a cylindrical concrete block of certain
dimensions (length/diameter ratio of 2) of measured mass of 1
ton was dropped from a certain height such that it impacted the
net at a velocity of 17.33 m/s.
However, it is quite practical that there can be a
number of combinations of velocity and mass of impacting
rock-block resulting into a given kinetic energy. It may be
rational to consider the variation of velocity within some
specified limit (say, below 25 m/s [5]) as observed in the past
rockfall events. Given the velocity is fixed; the mass itself has
density and volume as its ingredients. Again, if the density is
fixed at some logical practical value (say, 2500-3000 kg/m3
[5]), the size (volume) may have a unique value, but again
there may come shape as another practical variable. It may be
very difficult or even impossible to predict or simulate the
exact shape of the falling rock-block; however, effect of the
idealization of the shape (sphere, cylinder, polygonal, discoid,
slab, cylinder with different length/diameter ratio, etc.) in the
performance of the LPR must be scientifically quantified. It
may look very simple but has not been either identified or
addressed.
Again, assuming that there shall be a clear
understanding of the effects of velocity or mass, density or size,
as well as the choice of the idealized shape of the rock-block,
there still remain other loading parameters or conditions which
give the same specified impact energy but may result into
different structural performance. The impact-point and multibody impact may be two important cases to be well
characterized. For example, the LPRs in FSTs were hit at the
3/4th height, but the worst scenario could be with some other
point/s. Would there be any change in force or deformation
performance of a LPR when two or more than two blocks hit
the net with certain combination of energy ingredients
resulting into the same specified impact energy of a single
block impact should also be a valid question. Therefore, the
authors do feel that it is very important, and should be a novel
research, to characterize the rockfall impact onto the protective
structure such as LPR through necessary parametric structural
analyses for each of the ingredient parameters. Considering the
various established limitations of the FST method, numerical
technique such as Finite Element (FE) analysis may help.
In fact, European guideline [5] for testing “rockfall
net fences” requires hitting the net at the center (both for
“SEL” and “MEL” design checks) by a polygonal (octagonal)
block of certain specified geometry. There is a limit for rockdensity as 2500-3000 kg/m3 and impact velocity to be 25 m/s
or greater. However, no scientific explanation or commentary
on the stipulated provisions may be found. Furthermore, the
European literatures available so far, which includes the
special program FARO [6], use sphere to simulate rockfall. It
is encouraging to know from a personal communication with
the corresponding author of FARO that they are currently
conducting a research to incorporate the polygonized block
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model in rockfall simulation. However, it is probably the
authors who are trying to quantify the effect of shapes for the
first time.
There do exist a few researches which have tried to
introduce the effect of the mass and shape of the impacting
object (keeping the impact-energy constant) in the
displacement-performance of the target structure, respectively
by theoretically combining the principles of equal momentum
and equal energy [7], and by observation of the randomly
conducted FST on certain type of rock-net [8]. However, they
are very limited and preliminary.

(a)

CONCLUDING REMARKS
On top of above discussion, it appeared to the authors that
specifying a single value of impact-energy for the design of a
rockfall protective structure such as LPR may not be sufficient.
The scientific evaluation of the effects of the various loading
parameters resulting into the same specified impact energy
may look simple but should be a novel research. This
characterization of rockfall impact onto the protective structure
is expected to be particularly useful in relation to the proposed
goal to devise the design charts/guideline for the LPR
structures in Japan. .

(b)

(c)
APPENDIX A: SUPPORTING RESULTS [9]

(d)

Fig.A.1: FE model of the reference case LPR (RC-LPR: Fig.2 (b)) with
various important aspects of modeling and loading parameters to be
characterized; viz. concept of equivalent shell modeling; constitutive
modeling of friction-brake; idealized rock-block shapes, impact points;
multi-object impact etc.
TableA.1: Maximum out-of-plane displacement response (Dm) of RC-LPR at
various loading parameters with constant specified impact energy. Hardening
parameter of the brake constitutive law (plastic kinematic) = h = 0.001

Fig.A.2: Nonlinear and dynamic numerical simulation of RC-LPR. Simulation
results: maximum out-of-plane displacement = 3.6 m [(a)], maximum cable
tension, at H = 90 kN [(b)]; maximum friction slip of brake element, at H =
100 mm [(c)]. The brake element has been found not very effective in energy
dissipation as depicted from the energy profile diagram in [(d)]. Details may
be found in [10]

Fig.A.3: Analytical models proposed for the interpretation/validation of
results (a) for point of impact (b) for idealized shape and size (c) for multiobject impact

19 | 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 2 , M a y 2 0 1 1

APPENDIX B: LIST OF SUPPORTING FINDINGS
B.1 Overall observation:
The prevailing method of classifying or specifying the rockfall
protective structures such as LPR based on energy level may
be misleading as the authors‟ investigation through numerical
parametric study reveals that the structure performs differently
at different impact load characteristics that result into the same
specified impact energy.
B.2 Effect of density:
Concrete blocks are used in rocknet tests. Concrete density is
variable. We may prepare high density concrete up to more
than 5000 kg/m3. But, the authors‟ analyses predict that change
in density of impacting object resulting into the same volume
or energy has effect in the structural performance of the
structure. Therefore, preparation of concrete blocks without
any consideration of density (or size) and taking care of only
its desired mass in rocknet tests, or choosing material density
of rock arbitrarily in the numerical simulation (to simplify the
size of the rock block model) are both discouraged. It is always
a good idea to consider a logical value (say, 2600 kg/m3)
comparable with the density of the rockfall slope.
B.3 Effect of velocity:
Authors‟ investigation shows that the velocity does have effect
in the impact performance of the LPR (rocknet) structure.
Structural force or displacement responses are different for
different velocities (or corresponding mass) resulting the given
impact energy.
B.4 Effect of idealized shape and impact point:
Both, the shapes of falling rock, and its impact point on the
structure are also found to have effect in the behavior of the
protective structure. For example, considering for the time
being, sphere, cylinder and polygonal (octagonal) as the three
importantly spelled shapes and mid-span, mid-height and midspan, 3/4th height as the two explicitly specified impact points,
the analyses exhibit some interesting results. Out-of-plane
displacement response of the net, for example, is found highest
for the impact by the cylindrical block and lowest by the
sphere. The displacement response to the octagonal block is
found some average value of the two. Regarding the impact
point, like ordinary structural members with ordinary support
restraints, the displacement was found highest in the case
impacted at the center (mid-span, mid-height). It is found that
higher the out-of-plane deformation of the net, lower is the
tension force in the cable.
B.5 Comment on the choice of cylinder and impact point
(3/4th height) in FST:
Referring to the finding described before in B.4, it appears that
the choice of cylinder as the impacting object to check the
impact resistant capacity of the reference case LPR in its FST
in the past could have been logical. It is because, using
cylinder instead of sphere gives higher net deformation (lower
cable tension), whilst impacting at the 3/4th height instead of
mid-height results into lower displacement (higher cable
tension). Therefore, the effect of shape and impact point may
be considered inherently incorporated in average.

However, it might have been done unknowingly; that
is, the choice of cylinder might have been merely accidental
and probably done amidst some practical convenience; the
spheres are witnessed having been used freely in the FSTs of
other LPRs in the same test package. Whatsoever, there is the
still the extreme response (both force and displacement) that
was unpredicted or „accidently incorporated‟ by not
considering shapes and size explicitly. The authors could
scientifically discover and quantify this novel idea, which may
still look simple.
B.6 Recommendation for proposed design code/guideline:

While a good effort is being made to prepare the design
guideline (handbook) for the LPR structures, and the authors
are particularly targeting to identify every ways to yet optimize
and/or improve the proposed configurations of LPRs
(ironically to develop another “award-winning” rockfall
protective construction!), the above research findings shall be
very much useful. It is suggested to devise the design charts
(for example out-of-plane displacement response for specified
impact energy, structural form and geometry) wherein there
shall exist different curves with velocity or mass, density or
volume or size, idealized shape, impact point, etc. also as the
variables that would be selected by the user/designer. A simple
outline is drawn in the adjoining figure.
Together with this very understanding, the designer in future
shall be supplied not only with the required energy capacity
but also with all the discussed rockfall impact characteristics as
the independently specified design parameters. Therefore, the
designer might accurately predict different design response
properties for different specified variables which could result
into the same energy of impact.
B.6.1 Incorporating the velocity, density & volume or size
effects:
Precisely speaking the proposed design charts (response
curves) shall explicitly contain velocity, density and volume
also as the variables to be specified to the designer. But, as
discussed before, a logical single value of density may be
specified. Therefore, only velocity (or corresponding mass or
volume or size of the adopted geometry such as diameter) of
the rock-block of given energy shall be sufficient to be defined
as the independent variable.
B.6.2 Incorporating the shape and impact point effects:
Similar to B.6.1, speaking precisely, the variables should be
explicitly defined here too. However, a simplified and implicit
proposal based on findings B.4 and B.5 could be that the netdisplacement based responses be evaluated from the impact by
the spherical rock-block, impacting at the 3/4th height, whilst
the force (cable-tension)-based performance be evaluated from
the cylindrical rock-block impacting at the center.
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The authors have further investigated and found that the single
block impact is severer than the multi-block impact [9].
Meanwhile it is also suggested to explore the
possibility of a simplified provision in the proposed code such
that the design charts shall be shown only for one set of
variables (impact characteristics) and the appropriate
modification factors shall be introduced corresponding to the
change in the value of the variable/s, but not explicitly
presenting another set of design charts. The voyage shall
continue uninterrupted!
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ABSTRACT
To estimate the seismic response of large and important
structures like oil-storage tank, realistic simulation of possible
site-specific earthquake is crucial. For accurate earthquake
ground motion simulation, we should account for the
propagation of wave through crust and the amplification near
the ground surface as well as the initiation at a source fault.
For that, the author modeled the source fault and the storage
tank in a fault-structure system to calculate the response of the
storage tank more accurately. To analyze this fault-structure
system, a method called MMA is used which is based on
multi-scale analysis. The key feature of this method is that it
first computes the wave propagation from source in the entire
macro domain. Then they are refined in small micro domain
that includes the target structure so that the seismic response
of the structure is accurately computed in the engineering
length scale. Some numerical experiments are done and
compared with other methods. An actual earthquake is
simulated wherein that the results compare well with the
measured data, showing the accuracy and the validity of the
method.
INTRODUCTION
The seismic performance of an oil-storage tank has been of
particular interest since its failure may cause a great disaster．
In 2003 Tokachi Oki earthquake, the oil-storage tanks in and
around the Tomakomai, a southern city of Hokkaido, were
severely damaged. In Idematsu Refinery about 225km from
epicenter, two tank broke out fire, seven floating-roof ranks
sank and more than 30 other tanks were damaged due to
sloshing like overflow and splash of oil [11]. Similar examples
of damage could be seen in Nigata earthquake in 1964,
Nihonkai-Chubu earthquake in 1983, Southwest-Off Hokkaido
earthquake in 1993 and so on. In Nigata earthquake overflow of
oil was reported in several tanks which ignited neighboring
tanks and residential houses. In Hokkaido earthquake in
1993， 4 meter high sloshing was measured. The sloshing
damage of oil-tank was also severe in Alaska earthquake in
USA (1964), Kocaeli earthquake in Turkey (1999) and Chi-Chi
earthquake in Taiwan (1999) .,
The structural safety of these types of structure against
earthquake loading is a major concern especially in regions like
Nepal, Japan and other countries where the earthquakes are
prevalent. To reduce the earthquake disaster in seismically

active zones, we need to know the behavior of structures under
the seismic loading. The seismic behavior of a structure is
greatly influenced by the ground motion characteristics such as
intensity, duration, and the dominant driving frequencies. It
also depends on the dynamic properties of the structure such as
strength, rigidity and modal characteristics.
METHODOLOGY
The simulated earthquake ground motion generated from
nearly located fault is input in the structural analysis of the oilstorage tank, A full three dimensional domain is taken in
which the source fault and the target structure are modeled so
that the three key processes of earthquake, namely, fault
processes, wave propagation through the crust and the
amplification processes near the ground surface, and resulting
response of the structure may be computed numerically.
Sloshing Analysis
Three-dimensional Lagrangian fluid FEM is used to calculate
the seismic response analysis of an oil storage tank with
floating roof. This method is formulated in the framework of
displacement based FEM. The coupled discretized momentum
equations between the thin walled tank structure and the oil can
be described as [8]:

Therein US , MS , CS , KS are displacement vector, mass
matrix, damping matrix and stiffness matrix of the structure
respectively, α is the seismic acceleration and 1 is the direction
vector of the acceleration, φ is the velocity potential vector. MF ,
CF , KF are respectively the mass, damping and stiffness
matrices of fluid, ρ is the mass density of the fluid and S is the
matrix that relates the velocity of the wall wetted by the fluid to
driving force of the fluid domain.
These coupled equations are solved implicitly using the
Newmark−β method. This method is called SSSolver hereafter.
In numerical simulations, observed acceleration at the tank base
is applied as the seismic load.
Strong Ground M o t i o n Prediction
The accurate prediction of ground motion plays a very
important role in the sloshing analysis of the tank. The ground
motion highly depends on the fault mechanism and the crust
structure through which it passes. To analyze this faultstructure system, the author uses a multi-scale method called
MMA (proposed by Ichimura et. al. [4]). Fig.1 shows the faultstructure system, which includes the causative fault and target
tank. It is decomposed into two sub-systems consisting of faultto-surface excluding the tank and a structural model near the
tank. The MMA can independently solve the decomposed
systems in two steps. First it calculates the solution for outer
domain in geological scale (hereafter this is called as Macro
Analysis) thenafter it is refined for the region surrounded by the
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tank considering the local details (hereafter this is called as
Micro Analysis). By solving the whole problem in two steps,
the computation cost is drastically reduced.
Assuming the target crust and soil as elastic body, the
following equation of electrodynamics is used.

(cijkluk , l ), i  fi  uj
Where, cijkl , uj ρ, (˙), (), j , f j are heterogeneous elastic
tensor, displacement of j direction, density, time
differentiation, spatial differentiation for j direction and
external forces of j direction respectively. To discretize the
equation, Galerkin method is used for spatial discretization
and Newmark-β (β = 1/4) method is used for time integration.

from the fault to the surface and then the micro analysis
(which simulates the local site response near the surface where
the tank is located). The details of problem setting are not
shown here to reduce the size of the article.
Fig.2 shows the comparison of MMA results with that
of Greens function. These three figures show the three
components viz EW, NS and UD of velocity time series where
black solid line represents MMA solution and red dotted line
rep resents the Greens function. A good agreement between
two results confirms the reliability of this method as an
effective and accurate tool in 3D seismic wave propagation
analysis.

Fig.2 Comparison of MMA with analytical solution using
Greens function. In this velocity time series, black solid line
represents MMA solution and red dotted line represents the
Greens function.

Fig.1: Fault-structure system.

Therein, K, C, M, u, v, a, f , ∆t and n are
stiffness matrix,
damping matrix,
mass matrix,
displacement vector, velocity vector, acceleration vector, force
vector, time increment and time step respectively.
The Rayleigh damping model is used to evaluate the
damping matrix as

C  M  K

The accuracy of MMA was verified by Ichimura and Hori in
[6] but it was for small-scale problem. In this paper, the
author computed the fault-structure system with actual setting
using the hybrid grid FEM based on [5] that can handle the
large-scale problem.
NUMERICAL VERIFICATION
The numerical verification of the MMA is done using
the horizontal layered half space in the aforesaid two steps,
first the macro analysis (which computes the seismic response

The numerical verification of oil-sloshing program is done in
[7]. Here the natural frequency of the tank with oil inside it was
calculated and compared with analytical solution. The

theoretical solution of the natural frequency of cylindrical tank
with radius R and liquid level h is given by [9] for h/R > 1
Therein, n and m are the order of circumference and
radius, respectively, and εmn is the mth root of the first order
derivative of Bessel function of the first kind and order n.
Fig.3 shows the comparison of the natural frequencies
at different fluid levels where, h and R are the fluid height and
inside radius of the tank. Fig.4 shows the dimension of the tank
and Table1 shows the properties of the tank material and the
fluid.
APPLICATION EXAMPLE
The author conducted the seismic response analysis of oilstorage tank of Akita Oil-Storage Facility. But for the time
being, the response to the hypothetical earthquake scenario is
presented here.

23 | 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 2 , M a y 2 0 1 1

Table1 Tank and fluid material properties.
Fluid
1.0 x 10-9 [Ns2/mm4]
9800 [mm/s2]
2.19 x 10-9 [N/mm2]

Density
Acc due to gravity
Bulk Modulus
Tank
Young‟s Modulus
Poisson‟s Ratio
Density

200 [N/mm2]
0.3
-9
8.0 x 10 [Ns2/mm4]

The author also successfully reproduced the different
observed earthquakes in Kanto and Akita region. The obtained
results are in good agreement with the observed ones (Fig.5)
But still there are some error in some stations which might be
due to the uncertainty of fault mechanism and the uncertainty
in the crust structure. The crust used in this analysis is taken
from J-SHIS (NIED) and [10].

Fig.5 Velocity time series of SIT011 a K-net Station [1]
where black line represents the observed data during
2008/08/08 12:57 (Mj: 4.6) earthquake and red line
represents the synthetic waveform of the same earthquake.

Fig.3 Natural frequencies of the oil-tank with different liquid
height
Fig.6 History of input ground acceleration obtained from
ground motion simulation

Fig.4: Mesh generated by SSSolver and the dimension of OilTank used in the analysis

Now, for the seismic response of the oil-tank the
ground motion at the tank base was calculated and the
transient analysis was done using the ground motion
acceleration as the external excitation. Fig.6 shows the history
of seismic acceleration obtained from ground motion
simulation. Fig.7 shows the deflected shape of oil in the tank
at time 38.7 sec.
The Sloshing displacement history at the center and
an edge of the tank is shown in Fig.8.
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helps reduce the potential damage or loss in an earthquake
event.
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Fig.7 Deflected shape (magnified by 10 times) of the oil
inside the tank at time 38.7 sec.

Fig.8 Time history of sloshing height at the point where the
sloshing height was maximum i.e., 599.67 mm.
CONCLUDING REMARKS
Uncertainties of underground structure and a huge amount of
computational cost are the major factors, which create
difficulties to predict the strong ground motion with high
accuracy and spatial resolution. In this paper, author used the
multi-scale method of 3D fault structure system to calculate
the ground motion. The application examples (as in Fig.5)
justify the applicability of MMA for actual earthquake
simulation. The sloshing analysis of a rigid container filled
with incompressible, inviscid and irrotational fluid is
presented. This method is very helpful in predicting the
maximum sloshing height in oil-storage tank, which
ultimately aids to the seismic safety of such facilities and
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AN EARTHQUAKE DIARY!
Dr. Chaitanya Raj Adhikari
AIST, Tsukuba, Japan
chaitanya001@yahoo.com

A TRI-SASTER
You cannot simply call it a disaster. It was a trisaster, leaving
aside the chilling cold season that repeats every year. An
earthquake of an unprecedented scale, a tsunami that devours
everything and on the top of it, the fear of radiation leakage from
the nuclear power plant.
AN INTERESTING REHEARSAL
“You are wrong if you call me a liar”
Believe
me or not, the earthquake knocked me just after an
me
a liar.)

earthquake and fire drill. Such rehearsals are a part of safety
program in each government office, industry and academic or
research institute in Japan and held once or twice a year in which
everyone is expected to attend. On the very day of 11th March,
2011, the drill (rehearsal) was at around 13:20, a fake
announcement of earthquake was broadcast at my office and we
prepared to go out. With our safety helmets on, all members of
our research team followed our leader through the staircases
(elevator was not allowed). Within a few minutes, we stood in
lines in a large open space in the premises of our compound.
During earthquake and fire, people are advised not to be panicked
and act calmly. We did exactly what was told because it was not
difficult to do when there was no actual earthquake or fire. We
also heard on how to use the fire hose and how to help the injured
people, if any. I could not grasp everything due to my insufficient
ability in Japanese language and the rehearsal ended in an hour.
This all process was not that interesting when something more
interesting occurred. The safety instruction team had brought a lot
of rescue food items like canned cakes, ready-mix rice, canned
bamboo shoot, mineral water etc and asked us to take as much as
we can free of any charge. Some people waited for a few minutes
to pick up the emptied cartoon and fill them with whatever they
got. It was a fun until we returned to our office desk at about
14:40.
ARMFUL PRESENTS AND THE REAL DEVIL
While we were still storing the armful of presents and taking off
our helmets, the real devil arrived- an automatic announcement in
the building of an earthquake above Shindo 4 (Japanese scale).
After a sudden upward push of the floor, the building moved
slowly at first, the fast and faster. Everyone laughed at the
beginning and looked for their helmets as the learning was fresh
enough to be forgotten. But nature was not taking it so lightly. I
told my roommates that it will stop soon and tried to stand
straight, but was forced to grab the table with both hands at its
edge immediately. When everything including the standing
boards, books and computer on the table began to move and fall
violently, I hurriedly pushed under the table as everyone around
me disappeared with the same technique. All humor that
surrounded us melted in a minute into a darkness of life and death.

It was then I remembered God Pashupatinath and asked him to
stop this tremor.
ILL TIMING OR WHAT?
It was only two minutes of shaking and it felt like hours. When a
colleague from the next lab entered our office room to explain
that everything in her laboratory began to fall down and she was
alone there, the earthquake stopped for a brief rest. It was then
only that all of us went down again following what was taught
minutes before. I realized that I forgot my windproof jacket this
time because it was cold and windy outside. It proved I was really
panicked and wary for escape from my office in the 4th floor. We
stood in the same ground again in the same manner and the head
counting began. Everyone was present there. I thought that had
the earthquake hit us an hour earlier, what a perfect timing it
would be!
REVOLVING GROUND
My wife and child lived in Takasaki City, Gunma. I called my
wife many times and even to the childcare centre (Hoikuen) of
my son. The phone lines were all dead. After several attempts, I
could receive a reply message from my wife that everything is
OK and felt a great relief. While we were still waiting on the
ground, some big aftershocks followed. By a feeling that usually
occurs at dizziness, I felt like the earth is revolving much faster
than ever before. There were people around a parked car with its
radio on and it would jump itself with the aftershocks that were
clearly visible. Another visible phenomenon was a tall tower
nearby which moved back and forth like a bamboo tree.Our office
decided to send everyone home. Though I used to go to Takasaki
city most Fridays, I did not because all train and bus lines stopped
immediately. At about 4 O‟ Clock, I returned from office. On the
way to my apartment, I entered a Nepalese restaurant called Raza
and had a glimpse of the broken glasses and ceramics. I talked
with Nepalese citizens working there and shared some of the fear
while the tremors were recurring every five or ten minutes.
WHERE IS IT SAFE?
In the evening, when I entered my apartment, there was no
electricity and the tap water was in its weakest flow. Moreover,
the room was a mess. Things were scattered all over the kitchen,
under the shelves and the tables, the tables themselves being
shifted about 10 centimeters. There was no way to reach to the
bed without removing those fallen items. However, I looked for
my torchlight and a radio (fortunately I had them both) as soon as
I entered and thought of going out to some safe place. But I
wondered where it is safe. At least a bright place would be better
and convenient to run away if something happens. City (Tsukuba)
centre? I feared the big buildings there that crumbled in my
imagination. The outside air was windy and cold. Immediately I
realized that I may go hungry the whole night if I don‟t eat
anything right now. I checked the gas supply (it was OK) and
fortunately, I could boil a noodle and ate between the aftershocks.
I was still wearing my office helmet. After some time, I went out
to a convenient store in search of a bright place but did not find
any other people like me there. Rather, I saw that the selves of the
store were emptying out their noodles, milk bottles and other
instant foods. I did not know the exact reason why it happened. I
thought many restaurants were closed and people bought these
items for consumption this evening.
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TSUNAMI- A DEADLY APOCALYPSE
Then I came to know from my wife that a great tsunami hit the
Tohoku region and it was broadcast in the television news.
Shocked by the news, I could not contain myself and hurried to
the Nepalese restaurant again (there was electricity supply) to
watch the television news. The unimaginable scale of the
devastating power of the post earthquake tsunami reminded me of
the word pralaya (apocalypse) in our Hindu epics in which
mankind was just a powerless tiny creature ahead of the nature‟s
play. I felt a great relief when I was told by a Japanese citizen
working nearby that tsunami will not arrive up to Tsukuba.
“The unimaginable scale of the devastating power of the post
earthquake tsunami reminded me of the word pralaya
(apocalypse) in our Hindu epics ….”
SURVIVAL IS THE BIGGEST GIFT
I returned to my apartment at about 10:30. I felt quite lonely to
stay in my room amidst darkness and evil shakings. I did not have
courage to change my uniform and slept as I had gone to my
office. The helmet was sometimes on my head and sometimes on
the pillow. The radio was on and I was ready to wake up and run
at each emergency announcement but it would soon fade away
and I would not really wake up. However, there were a hundred
such tremors and the peace of my mind shattered each time. The
morning after the day, I could call home in Nepal and also
connect to the internet. I wrote on the facebook: the earthquake
offered us a big present-the survival.
“I wrote on my face book: the earthquake offered us a big
present-the survival.”
FAST REVIVING TRAIN SYSTEMS
Just to feel myself confident that I am still surviving with my
family, I set for Takasaki the next day. For the first time, I saw all
that shutters were pulled down at all gates of Tsukuba express, the
most common way to reach Tokyo. However, I saw a long queue
of people who told me that they want to go to Toride station of
Joban line from they can go to Ueno station. I waited for an hour
for my turn to ride the bus. I reached Takasaki the same day
though I was prepared for survival for a day or two. I returned the
next day through the normal route though the frequency of the
trains was low and all ran as local line. I wondered how the train
lines could revive their services so soon. I could catch my office
the next day and have a glimpse of the damage in each laboratory
that our group owned. In comparison to my laboratory at the 4th
floor, those at 5th and 6th floor suffered much damage. A chemical
laboratory with so many glass utensils and a mighty earthquake
can be enough hints to imagine the scenario. There was no
electricity and water as well. The damages to the exhaust and
drainage systems of the building have seriously retarded the
research activities till now.
PROBLEMS AT POWER PLANTS
By Monday (14th March), two of the three nuclear power plants
damaged by the tsunami burst with the hydrogen buildup. They
belonged to the Tokyo electric power company and were
automatically shut during earthquake. On Monday, the remaining
plant also burst and the radioactive substances (Iodine and cesium)
began to leak into the environment. With this, shelves in the
convenient stores and supermarkets contained very few items and

there was scarcity of drinking milk also. Another plant which was
not operational during earthquake also showed some problem and
it made everyone suspicious of gloomy days ahead. It was a hot
cake for the news channels all over the world though the Japanese
government had a big challenge to provide food, warm clothes
and drinking water to two lakh people in the evacuation camps,
some 50 km away from the plants. Tokyo electric power company
sent its brave battalion to fight for the control of the radiation and
they did everything from sprinkling sea water onto the heated fuel
rods to resume the electricity in a hope to revive the cooling
system. Knowing and accepting to face the risk of high level
radiation around the plant, they were live martyrs for a genuine
cause. The secretary of the government would update the situation
every now and then and ask people for calm. At high radiation
conditions, he would advise them to remain indoor also.
Unfortunately, their progress was not very impressive at the
beginning and it was amplified by the foreign media. Though the
inner cores of the reactors were still reported to be potentially
unharmed, there was no way to know it right away.
THE EMPEROR IS OUT
Under such uncertainty, the emperor came out to address the
nation (first time after the Second World War) and called for
unity and great efforts. This certainly was a good thing, an
inspiration and motivation for pushing strongly ahead, but it made
me even more suspicious that things are not going to be any better
and the situation is turning very grave. In the meantime, my group
leader called me to leave Tsukuba and stay at Takasaki for better.
I was suggested even to return Nepal until the situation improves.
He said to me: I will contact you later if I am OK. I did not know
how to respond to these words but I left Tsukuba the same day. I
even thought that I may not come back again to Tsukuba.

“Maybe I won’t come back again”
BETTER AT HARD TIMES
During my stay at Takasaki, I learnt to live with tremors of 5 or
above without being panicked and not to care the smaller ones. It
was a Japanese way. The radiation level sometimes rose to very
high and there were reports of contamination of water and
vegetables and even milk. Most foreign countries called their
citizens back from Japan or alerted to stay away from affected
zone. I read in a Nepalese newspaper that our Nepalese Embassy
also shifted to Osaka city for safety. Due to a strong pressure
from home in Nepal, I went to Nepal with my family at the end of
March for a month. I am back at work now. While I was returning
with my family, one of our Japanese friends said: Don‟t worry;
Japanese people do better at hard times even though they are cool
at other times.
THE MORAL SIDE
Even during such painful situation, Japanese citizens did not
complain to the government for the daily inconveniences and did
what they could to help the fellow countrymen at hard times.
They exhibited utmost understanding when the country faced
power outage or shortage of commodities. Everyone stood firmly
at his workstation to support the system of his affiliation. The
sense of humanity and social responsibility as well as the virtues
of patience and patriotism exhibited by the Japanese people are
simply outstanding and inspiring. We can learn such skills to
upgrade and refine ourselves.
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!!The Editorial Facebook!!

Editor-in-Chief

Editor

Editor

Er. Shanker Dhakal completed B.E. (Civil) and M.Sc. (Structural Engineering) from IOE, Tribhuvan
University, Nepal with “Nepal Bidhya Bhusan Padak” Gold Medal at Master‟s level. Currently he is a PhD
(D. Eng.) student of Disaster Mitigation Study at Ehime University and still affiliates as a full-time
Assistant Professor at Nepal Engineering College of Pokhara University. In addition to diverse teaching
experiences, Er. Dhakal has got the professional know-how of working as a freelance structural design
engineer/consultant of hydropower (civil) and building structures. Interested in the analysis and design of
interdisciplinary structural needs - he specializes in rockfill dam and rockfall resilient cable-net structures.
Passionate of Physics, Mathematics and Structural Mechanics/Dynamics, he is gradually converging his
research interests to the innovative mathematical modeling for engineering of impact (and blast) actions,
and the innovative techniques of vibration control. Recently being influenced from Dr. Lam at the
University of Melbourne, he believes in utilizing the sophisticated numerical simulation techniques to
formulate or improve the simplified equations and tools directly applicable for the sanity-check by the
practicing design engineers or/and for the stipulation/evaluation of the provisions in the design codes.
He possesses special abilities for professional leadership and social mobilization as well. His leadership role
began with the President of Junior Red-cross Circle when he was a secondary-school-student!
He took the lead responsibility as the Editor-in-Chief and really worked hard for almost all of the
components of this Newsletter. He served NEA-JC as the Secretary of the 5th EXCOM (2010-2011).
Er. Dr. Chaitanya Raj Adhikari is a B.Sc. in Textile Technology from Dhaka University, Bangladesh and
an MBA (Masters of Business Management) from Pokhara University. Pursuing once again a masters and
then “pH D” in Chemical Engineering from Saga University, Japan (Possibly, Ph is written that way in
chemistry!), he is now working as a post-doctoral researcher at National Institute of Advanced Industrial
Science and Technology (AIST) on metal recycling technology. He worked once as a deputy production
manager at Butwal Spinning Mills, Butwal and later as a lecturer for Pokhara University, Pokhara. During
his student life, he also worked as a translator and broadcaster in Nepali Service for Radio Bangladesh. Dr.
Adhikari is a very good writer and educator/motivator.
He constantly gave required advices, and more importantly the motivation to work! He even managed to
be in regular communication with his Editor-in-Chief even when he was in his village/Nepal with his
100-year old grandmother suffering from a problem at her knees. The Editorial Committee expresses its
deepest love, care and prayers for her!!He served NEA-JC as the Vice-President and Coordinator of
Publication Committee in the 5th EXCOM (2010-2011)
Er. Yadu Nath Pokhrel completed Diploma in Engineering (Electronics) and B.E. (Civil) from IOE,
Tribhuvan University, both with First class-First position. He worked at Nepal Television from 2000 to
2002 as a full-time staff. After completing B.E. in 2006, he worked with various private consultants on the
design and analysis of micro-hydropower and suspension bridge projects. He received his Master‟s degree
in Civil Engineering from the University of Tokyo in 2008. Currently, he is a PhD candidate at the
University of Tokyo, specializing on the impact of natural climate change and anthropogenic activities on
global water resources and is expected to complete his PhD later this year. Er. Pokharel is a bright
academician and a very friendly guy!
He was available whenever required by the Editor-in-Chief and was in regular communication despite
his very busy time of PhD thesis write-up! He served NEA-JC as the Publication Committee Member of
5th EXCOM (2010-2011).
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