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Preface

The fifth executive committee (EXCOM) of Nepalese Engineers Association, Japan (NEAJ)
is pleased to welcome all distinguished guests, presenters, and participants from Japan and
Nepal, to the 13th annual symposium on “Current and Future Technologies”. The aim of this
symposium is to bring together the researchers and the professionals from various engineering
and scientific disciplines to promote interactions, scientific discussion, and technology sharing
between Japan and Nepal. This program also aim to provide a platform for research
collaboration as well as discussing the experiences of the professionals for the learning to the

young engineers.

The major feature of this symposium is that the scientific discussions will be made among
the various disciplines in a simple and understandable manner, includes bachelor to doctor level
research discussion, recent topics of new research area and development of the technology,
sharing experiences, and knowledge from the keynote speakers and honest opinions from the
commentators. In addition, the floor discussion are open for the participants to discuss and
comment about any topics related to the symposium or provide their opinions and discuss for
any possible collaboration. We strongly hope that this symposium will actively discuss the
topics presented, simulates research ideas to students, enhance the research improvements in

Nepal, and develop a platform for multidisciplinary discussion and technology transfer.
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Welcome Speech

Dr. Kabir Shakya
President-NEAJ (Chiyoda Corporation)

Good afternoon, first of all I would like to extend my warm welcome to Chargé
d’affaires a. 1., Embassy of Nepal in Japan, Mr. Ambika Joshi, Senior members of NEAJ,
colleagues, all the participants, ladies and gentlemen. I would also express my sincere

thanks to all for attending this 13th NEAJ Symposium despite of your busy schedule.

As a continuation of our previous symposiums, this year also we are organizing the
symposium on the theme “Current and Future Technologies” focusing on the research
activities and professional experiences of Nepalese engineers residing either in Nepal or
Japan. I believe this symposium provides a platform to exchange our ideas, creative

discussions and build a network among engineers in Japan and Nepal.

Today, we have total of 7 presentations out of which 4 are research oriented academic
paper presentation and 3 keynote speeches that will lead us to panel discussion focusing
on “Bridging Academic and Research Activities between Nepal and Japan”. I believe the
presented research papers from different engineering disciplines are very interesting and

unique. I am looking forward to hear the presentations and lively discussion.

I cordially thanks to Prof. Sujeet Pradhan, Kurashiki University of Science and the
Arts, Dr. Maheswor Shrestha, Joint Secretary, Water Resources Division, Ministry of
Energy, Water Resources and Irrigation, Government of Nepal, and Assoc. Prof. Kshitij
Charan Shrestha, IOE, Pulchowk Campus, for accepting our request to deliver the
keynote speeches. I am also pleased to have Prof. Dr. Achyut Sapkota, National Institute
of Technology, Kisarazu College, Dr. Bhoj Raj Pantha, Katahira & Engineers
International, Dr. Jhabindra Prasad Ghimire, Asha Consulting Group Pvt. Ltd., Dr. Ved
Prasad Kafle, National Institute of Information and Communications Technology as
commentators. I got message that due to some urgent matters Prof. Sapkota and Dr. Kafle
may not be available today, but I hope they will manage time and appear during the panel
discussion. I am sure that after listening to all the speaker we will have lively discussion
which will be helpful in broadening our mind towards bridging the academic and

professional activities between Nepal and Japan.



Welcome Speech

Due to COVID, we had to postpone the symposium, however, I hope the outcome of
today’s symposium will be fruitful to all of us. Though the COVID restricted us from
organizing the symposium on face-to-face basis, it also provided us an opportunity to
listen to presenters from Nepal through the virtual platform Zoom. Today we have 5
presentations out of 7 from Nepal which itself is also an achievement in collaborating
with engineers in Nepal and Japan. Without delaying, I would like to conclude my

opening remarks and once again thank you all for your participation.



Introduction of NEAJ

Er. Sailendra Humagain
General Secretary of NEAJ (Kinden Corporation)
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Inaugural Speech

Mr. Ambika Joshi
Chargé d’affaires a. i., Embassy of Nepal in Japan
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13th NEAJ Symposium and Contents

Saturday, February 26, 2022
On Zoom Platform

13:00-13:20

13:25-13:40

13:40-13:55

13:55-14:10

14:10-14:25

Opening Ceremony
Welcome Speech- Dr. Kabir Shakya, President of NEAJ,
(Chiyoda Corporation)

Introduction of NEAJ- Er. Sailendra Humagain, General Secretary of NEAJ,
(Kinden Corporation)

Inaugural speech- Mr. Ambika Joshi,
Chargé d’affaires a. i., Embassy of Nepal in Japan

Group Photo Session 1

Academic Paper Presentations (Presentation 10 min, QA 5 min)
Moderator: Er. Sumin Chalise, EXCOM member of NEAJ
(TDK Corporation)

Academic Presentation 1

Assessing Green Energy Transformation in Nepal Using Hydropower-
Hydrogen Integrated Power Grid Model

Khem Gyanwali', Aadya Bhattarai', Tri Ratna Bajracharya', Ryoichi
Komiyama?, Yasumasa Fujii’

!Institute of Engineering, Tribhuvan University, *Department of Nuclear
Engineering and Management, The University of Tokyo

Academic Presentation 2

Row Housings in Nepal and Their Potentials to Pounding

Bikesh Sedhain, Associate Prof. Kshitij C. Shrestha, Aarosh Dahal, Aashish
Pokhrel, Aayush Maan Karki, Binu Devkota and Tunisha Gyawali

Institute of Engineering, Pulchowk Campus, Tribhuvan University

Academic Presentation 3

The Role of Novel Distributed Fiber Optic Sensing for Landslide Monitoring
Ashis Acharya

Department of Geoscience, Shimane University

Academic Presentation 4

Disaster Risk Management on Educational Institutes and Its Role for
Emergency Response Towards the Local Community

Ram Shrestha! and Lata Shakya?

ISouthwest Jiaotong University, *Ritsumeikan University

12



13th NEAJ Symposium and Contents 13

14:30-14:50

14:50-15:10

15:10-15:30

15:30-16:00

16:00~ 16:30

Group Photo Session 2

Panel Discussion on Bridging Academic and Research Activities Between
Nepal and Japan (Presentation 20 min)

Moderator: Er. Pradip Adhikari, Vice President of NEAJ

(Toa Corporation)

Keynote Speech 1

A Transition from Mechanical Engineering to Computer Science
Prof. Dr. Sujeet Pradhan

Kurashiki University of Science and the Arts

Keynote Speech 2

Research Gaps and Opportunities in Water Resources Sector of Nepal

Dr. Maheswor Shrestha

Joint Secretary, Water Resources Division, Ministry of Energy, Water
Resources and Irrigation, Government of Nepal

Keynote Speech 3

Protective Systems, Advanced Earthquake Engineering and Large Scale
Experimentations

Associate Prof. Dr. Kshitij Charan Shrestha

1OE, Pulchowk Campus

Comments and Floor Discussion

Prof. Dr. Achyut Sapkota, National Institute of Technology, Kisarazu
College

Dr. Bhoj Raj Pantha, Katahira & Engineers International

Dr. Jhabindra Prasad Ghimire, 4sha Consulting Group Pvt. Ltd.

Dr. Ved Prasad Kafle, National Institute of Information and Communications

Technology
(sorted in alphabetical order)

Closing Remarks & Kanpai (Virtual Nomikai)
Prof. Dr. Lata Shakya, Ritsumeikan University

Registration link: https://forms.gle/EVD]Y61TZaXkgAXF6

Zoom link:

https://bit.ly/3rv6fAQ
Meeting ID: 924 8726 5044
Passcode: 736567




Academic Paper Presentation

Paper Presentation 1: Assessing Green Energy Growth in Nepal with a

Hydropower-Hydrogen Integrated Power Grid Model

Khem Gyanwali', Aadya Bhattarai', Tri Ratna Bajracharya', Ryoichi Komiyama?, Yasumasa Fujii?
!Department of Mechanical Engineering, Institute of Engineering, Tribhuvan University, GPO Box 1175, Nepal.
’Department of Nuclear Engineering and Management, The University of Tokyo, Hongo 7-3-1, Bunkyo-ku, Tokyo
113-8656, Japan.

The involvement of green hydrogen in energy transformation is getting global attention.
This assessment examines the hydrogen production and its utilization potential in one of the
hydropower-rich regions, Nepal under various demand growth and technology intervention
scenarios by developing a power grid model of 52 nodes and 68 transmission lines operating
at an hourly time step. The model incorporates a grid-connected hydrogen storage system as
well as charging stations for electric and hydrogen vehicles. The least-costly pathways for
power grid expansion at the nodal and provincial levels are identified as a result of optimization.
The operational behavior of hydrogen and its system interaction with different hydropower
types is critically evaluated through sensitivity analysis on hydrogen system cost. The
simulation results show that the optimum utilization of untapped hydro resources is capable of
both fulfilling electricity demand and decarbonizing the transport sector. Massive exploitation
of storage-based hydropower projects of western Nepal is reasonable only in export-oriented
scenarios. For certain electricity demand, introducing hydrogen systems can reduce the
capacity requirements of hydro storage by storing surplus power generated from pondage run-
of-the-river and run-of-the-river hydropower during the rainy season and using it in the dry

sc€ason.
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Academic Paper Presentation

15

Assessing green energy growth in Nepal with a hydropower-
hydrogen integrated power grid model

Khem Gyanwali, D.Eng.
Assistant Prafessor
Dep of. ile and It ineeri
Thapathali Campus
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2. Power grid model of Nepal

Model characteristics [

General logic 3 \
*  Represcnied cnengics: Llectricity

«  Computational method: Lincar programming
« Minimization of Net present value (NFV)

+_ Considers wnit construction and O & M eosts.

Temporal characteristics
o Study period: 2020 - 2050
 Caleuliuion points: 2020, 2030, 2040, 2050
s Time step: Hourly
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* Developed grid: 52 podes and 61 tmaseission lines
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4. Result and discussions x&
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= Similurly, the power curailed during the wet scason fiven frydro ROR. hydro PROR and solar PV can be slored in
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. el
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. Conclusion and policy recommendations sﬁ

= A power grid madel for Nepal was successfully developed incorporating hydrogen
energy storage systems and charging stations for clectric and hydrogen vehicles.

Exploitation of available ROR and PROR hydropower potential seems 10 be a cost-
optimal strategy, but a small share of hydro dam is always necessary to deal with
scasonality in power generation.

« Construction of large storage-hased hydropower projects is necessary for export-
oriented scenarios, but it should be eritically assessed with potential envirenmental
hazards.

Deployment of hydrogen systems in large scale requires significant reductions in its
cost. In such case. hydrogen can replace hydro dam as well as it can reduce power
curtailment from ROR and PROR plants during wet seasons.
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Paper Presentation 2: Row Housings in Nepal and Their Potentials to

Pounding

Bikesh Sedhain, Kshitij C. Shrestha, Aarosh Dahal, Aashish Pokhrel, Aayush Maan Karki, Binu Devkota, Tunisha
Gyawali

Department of Civil Engineering, Pulchowk Campus, Institute of Engineering, Tribhuwan University

Nepal sits atop the actively convergent boundary of Indo-Australian and Eurasian plates. As
a result, Nepal has been subjected to numerous high magnitude earthquakes in the past. Despite
the grave consequences of the 2015 Gorkha earthquake, the pounding effect observed in the
Kathmandu valley was less than anticipated, while taking into account the rampant
unprofessional building practices. Higher predominant time period and low peak ground
acceleration (PGA) of the earthquake have been accredited as the reasons for the same (Goda
etal., 2015). This has further bolstered people’s faith in the accustomed building practices with
new buildings being constructed without provisions of separation gaps for minimizing
pounding effects, hence, increasing risk susceptibility should higher PGA and lower period
earthquakes corresponding to most buildings in Kathmandu occur in the future. Major
earthquakes around the world (Loma Prieta, Kobe, etc.) bear witness to the severity of the
damage that can result if the aforementioned issues go unchecked (Kasai & Maison, 1997;
Otsuka et al., 1996; Cole et al., 2012). This study aims to focus on the degree of pounding due
to the Gorkha Earthquake and its comparison with that of other earthquakes namely Kobe,
Loma Prieta and El Centro earthquake.
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Row housings in Nepal and their potentials to
pounding

8 Bikesh Sedhain, Kshitij C. Shrestha, Aarosh
Dahal, Aashish_Pokhrel, Aayush M. Karki,, Binu
Devkota, Tunisha Gyawali

Dy of Civil Eng ing, Pulchowk
Campus, Institute of Engineering, Tribhuvan
University

Nepal Xy

* In Gorkha Earthquake, basin amplification in the KTM valley
resulted in higher time period, so pounding was mostly observed
in high rise buildings{around 10 starey building).

+ Due to less number of high rise bulldings, instances of paunding
damages were also few

But we were fortunate, What if large number of high rise buildings

were constructed?

Pounding Damag

01587 455 Fwf

01649 043 and 485 (N-5]

0.08 U-0)

(1] A il s o
Response Spectrum and Time history }ex

+ Will row houses and high rise buildings in Nepal be able to sustain this damage

should other earthquakes occur?
Mi 0177 |

Garkin

B
Piigta._ Ceatn

Methodology X&

Literature review

]
]

Property assignmant
{Material non-linearity)
I

Non-linear time history analysis

Results
(Pounding forces, gap and shear ampiification)

!

Conclusion and Discussion
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Fig: Finite Element Model in ETABS.

Fig: Acceleration Time Histories of Earthauakes Studied

Pounding ¢

impulse due ta the transfer of momentum when adjacent buildings callide during
an earthquake due t the difference in time periods and drift.
Seismic gap as per probability of occurrence of design earthquake over the
lifespan for economic design
Essence of Seperation Goy

* Eliminate pounding at different levels

* Safer and economical building design

FH

Fig: Building With Adequats Seismic Gap

¥ig: Buildings Without Adequate Seismic
Gap
Fig: Building ehavior During Paunding

Practice of Row Housing X;X

* Lower damage of the Gorkha earthquake has further bolistered le’s faith in
accustomed building practices including construction of row housing.

Fig: Row housing In Sankata, Kathmandu Fig: Newly constructed bulding without separation gap

Objectives $

Assess the potential of pounding damage in row houses for different earthquakes’
scenario.

Specific Obj

* Toevaluate the variation of link force with separation of the buildings.

* Ta suggest seismic gap for zero pounding force for considered earthquakes
* To evaluate the variation of seismic gap requirement with different PGA’s of
Gorkha earthquake

To observe the storey shear amplification caused due to Gorkha earthquake

To compare the case specific seismic gap requirement obtained from
FEM{ETABS) with codal provision.

13th NEAJ Annual
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Adopted Nonlinear Modelling Strategies

Non-Linear Properties
Link Element

* Non-linear gap element L

+ Governing cquation

Column Hinges:
Fiber P-M2-M3 hinge

+ Dimension 0.1 0f izl
element ength at each
end

£ = Jktd = open) if (d=open) <0 1
o atherwise Jomn

where,
d = relative ofadjacent jomts ==
open = separation between Jolnts
k= stifiness of gap element l
S
'

- (Masmoum, M. 5., & Alama, 1.5,

t2018))
K., K, = story stiffness of adjacent stories  Fig: Schematic
Diagram of Gap
Element

[ 1| Lio] |
Results: Link force Vs Gap Provided $

Hinge (Table 10-7 In ASFC 41-17)
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Results: Link force Vs Gap Provided XEX
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Results: Seismic gap for different PGAs

ol sl g o e P rCusba Gamaie Gap Required:

. e R > NBC 105:2020
3 Ry=ly +Rzed
=198.724 mm
1 > 1S 1893(Part 1):2016:
£ g 1 b v Ay Ry o By
-3 ‘ | R = Response Reduction factor
» =248.405 mm
S et

Fig: Required seismic gap for different PGAs of the Gorkha Earthauake
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Conclusion and Discussion

Codal provision in NBC and IS suffices the seismic gap requirement for the case of Gorkha and El_centro
Eartnquakes but is Insufficient for the other fwe considerad earthquakes,

. pi contrel pounding p
suficient gaps should be pravided i measures have to be applicd L&, Increasing
stiffness of bulding using shear walls,bracing etc.

A potential motivation towards similar studies en pounding in other rban settlements of Nepal for repaic and
maintenance of vast existing building stotks.

* Awareness an ‘pounding damage

Limitations of research
*  Soilstructure interoction was not taken inte account,
*  Stiffness of infill wall ws also not considered

® Analysis of only one specific case limits the generalization of resuits.

[ ]
Dr. Kshit] C. Shrestha

THANK YOU!

Aarosh Dahal  Aashish Pokhrel - Azyusn M. Karki

2. ,

Bikesh Sedhain  Binu Devkota  Tunisha Gyawali
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Paper Presentation 3: The Role of Novel Distributed Fiber Optic Sensing

for Landslide Monitoring

Ashis Acharya
Department of Geoscience, Shimane University, 1060 Nishikawatsu-cho, Matsue, Shimane 690-8504, Japan

Landslides are one of the most frequent and catastrophic natural phenomena that affect the
topography of the Earth's surface, water quality as well as innumerable loss of human life and
habitat globally. Landslides can occur at a variety of rates, from almost imperceptibly slow
(mm/year) to almost incomprehensibly rapid (up to hundreds of km/hr), therefore determining
their dynamics is critical to reducing the overall impact on the ecosystem. The landslide study
and analysis are in a period of exponential growth, concentrating mainly on techniques and
solutions for the stabilizing, preventing, and categorizing the most vulnerable. Among the
several landslide risk mitigation strategies, the early warning system is the most cost-effective
and allows for better planning of mitigation measures for rapid landslides. For many decades,
several conventional and novel technologies have been applied in surface and sub-surface slope
monitoring such as; remote sensing, geographic information systems, acoustic emission,
microseismic, inclinometers and so on. All of these techniques have their own set of benefits
and drawbacks, but the fiber-optic (FO) system has a distinct advantage over them.

For the past 20 years, various FO sensing technology has developed rapidly in monitoring
structural health, geo-hazard assessment, industrial engineering, and environment. However,
distributed fiber optic sensing (DFOS) techniques have developed expeditiously over the recent
decades in multiple technical fields including slope engineering as they furnish a number of
advantages over conventional landslide monitoring approaches. Moreover, DFOS can operate
as a "Nervous System" for slopes by sensing the tensile strain of the soil/rock they're embedded
in.

The FO cables can be embedded in a shallow trench or buried in a borehole in order to detect
precursory signs of failure well before the collapse. By measuring the sent and backscattered
light, the FO system detects mass movement that occurs from changes on the cable, so that the
early warning measurements can be done. In the time or frequency domain, DFOS probes
Rayleigh, Raman, or Brillouin scattering for the measurement of parameters such as
temperature, stress, strain, and other acoustic properties. This sensing technology has been

widely used due to a range of unique benefits over conventional geotechnical sensors, including
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small size, high sensitivity, long-term durability, long-distance, real-time monitoring, cost-
effectiveness, compatibility, and resistibility.

In this presentation, fundamentals of an optical fiber will be briefly discussed, followed by
the compendious explanation of the sensing principle of various DFOS techniques (Rayleigh,
Brillouin, and Raman backscattering). The recent developments on the applications of DFOS
on slope stability assessment, including strain, stress, and temperature field monitoring will be
discussed in great detail prospecting the possibility of the implementation of this techniques in
the fragile geology of Nepal Himalaya. Ultimately, some challenges associated with DFOS

sensing and prospects of future development will be discussed.
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Paper Presentation 4: Disaster Risk Management on Educational Institutes

and its Role for Emergency Response Toward the Local Community

Ram Shrestha!, Lata shakya®

Southwest Jiaotong University, *Ritsumeikan University

A disaster, including natural or human made is an event that occurs unexpectedly and
consequence the serious destruction. It impacts people’s life and mostly mental health and
education attainment/achievement of children. The nee of disaster risk management focused
on children and its learning environment is essential. The educational institutions are the major
actor for the activities to play the great role towards it. On the other hand, since educational
institutes are used as evacuation shelters by the local people during the disaster, educational
institutes are very essential facility for neighborhood area. Nepal government has developed
many policies related to disaster risk management from province level to local government

level after 2015 Gorkha earthquake.

In this paper, firstly, we clarified what kinds of policies are made related to DRM of
educational institutions through literature review. Then we examined how much these policies
are acknowledged by educational institutes, through literature review. Then we examined how
much these polices are acknowledged by educational institutes through the field survey
including interview survey on three educational institutes. We found the lack of awareness,

lack of information flow, and several issues towards the implementation of the policies.
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Case Study —Chunikhel-School

1. Naulin School
2. Shisu Milan School
3. Peak Point School
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7. Conclusions and recommend tion
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Panel Discussion on Bridging Academic and Research Activities

Between Nepal and Japan

Keynote Speech 1:

A Transition from Mechanical Engineering to Computer Science
Prof. Dr. Sujeet Pradhan
Kurashiki University of Science and the Arts

A transition from

Mechanical

Engineering to e
Computer 1
Science

Not a formal speech

- Rather a motivational speech based on my personal
experiences
- Hopefully helpful for
+ Young graduates looking for a career change
+ Young researchers working on Database Fields

A brief history

(B.E. in Mechanical March (Ph.D. in Intelligence May (Faculty Member in

Engineering from MREC Science from Kobe University, | Kurashiki University of
(MNIT), Jaipur, Rajasthan, Japan) Science and the Arts)

India

- f
Mechanical Engineering vs

Co mp uter Science + Until recently, largely USA and European-based
Database + Academic Institutions

« Both focus mainly on Problem Solving/Tools Designing | nternatio nal : :;s:;::: eons

+ However, ME graduates generally lack THOROUGH Commu n|ty + Asian Institutions had very small representation

knowledge about
+ Discrete Mathematics
+ Logic
« Formal Proofs

especially in the past

« Each day an opportunity to learn something new

26
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One should
not lose hope

+ Keep submitting your papers on major

conferences (1% tier)

+ Papers published on major conferences are

treated equally as ones published in major
Journal papers

« One paper published in a major conference is
equivalent to 30 in less renowned confrences.

Formal theories are always winners in the long run

Application based (trendy) research papers are important

g However, papers based on strong mathematical concepts
last long

Multi-
disciplinary
approach

« Getting out of your comfort zone
+ Fresh outlook
+ Curiosity

+ Not easily accepted but worth trying

VLDB (Very Large
Database Systems)
Major

Database
Conferences

ACM SIGMOD (Special
Interest Group on
Management of Data)

My research

hobbies

Research Area

=
®_0
EES = So
=]
Non-traditional Query Processing Conceptual

Data Models Framework
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Research in
Database
Field

+ Traditional

+ Focuses mainly on the foundations set by
E.F.Codd's Relational Model

* Unorthodox

+ Conceptual (not necessarily implementable
in the near future)

Research Issues

» Challenges

« Continuous nature of underlying data

« Answers are not necessarily strictly bounded

« Scattered complementary information across data sources

» How do you retrieve non-traditional data the way we did

traditional (relational) data?

« An integrated framework based on a Probabilistic Retrieval Model?

Data: Stored vs How they are Presented

(Discrepancy)

= Non-traditional data

« Not necessarily structured

= Not necessarily in a single media

= Not necessarily complete in itself
* Rather

* Fragmentary

« Distributed

« Complementary
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Keynote Speech 2:

Research Gaps and Opportunities in Water Resources Sector of Nepal

Dr. Maheswor Shrestha

Joint Secretary, Water Resources Division, Ministry of Energy, Water Resources and
Irrigation, Government of Nepal

Research Gaps and Opportunities in Water

Resources Sector of Nepal

Maheswor Shrestha, Ph.D.

Water Resources Division

Ministry of Energy, Water Resources and Irrigation

26 February, 2022

[

Intended Achievements of Current 15t Plan ]

di

isaster risk

reduction

* Analysis of \

Hydro-met
data

+ Discharge,
Weather and
Climate
change
information

+ Mapping of
Vulnerable
zone, Water
induced

A

Water Resources Research

= Y
Model Projects Development and
Extenstion

M ¥

Modeling
Capacity
Development

Collaboration and
with

and

flood

inundation,
disaster

estimation /

+ Inter basin
diversion,
Storage,
Multipurpose,
Large scale
irrigation,
water induced
and disaster
management
related
Physical and
Numerical
Model —
Laboratory

Training and
Capacity
building

( RESEARCH vs STUDY

)

Research works are treated as
consulting service

* Due to lack of orientation
* Lack of vision
* Lack of human resources

Financial Resource may not be

a constraint

" MPORTANT RIVER BASINS OF NEPAL
< e e
o
X = e
h b
-~ “w%, 25k
O\ e e
T —r—
s nm

Research Gaps

How much water is flowing to Nepal ?
How much water is flowing out from Nepal ?

Optimal Integrated Water Resources Management
Practice towards a Sustainable Society

* Physical Env.
* Biological
Env.

= Social Env.

Stakeholder
Engagement
Analysis

Hydrologic Model

River System/Water
Allocation Model

* Evaluation of

option/scenario

« 3tier of
engagement

« Local, State
and central
vel

Flood/Drought
forecasting, Basin

allasatian. enefit

Plans/Projects

Digital Elevation Model (DEM)

A basic input to hydrologic analysis, modeling, hazard, risk
mapping, flood inundation, transhoundary issues

HYDRO1k Elevation Derivative Database (1000m DEM)

GTOPO30 (30-arc DEM : Almost 1000m DEM)

For ASTER (30m GDEM): ASTER GDEM Explorer
For SRTM (3-arc DEM): USGS EarthExplorer
Hydroshed-(3-arc DEM: about 90m DEM)

SRTM (1-arc DEM: about 30 m DEM)

JAXA's Global ALOS 3D World (30 m DSM)

AW3D DEM (Commercial)
TANDEM-X (30m, 90m)

Department of Survey, Topographic Data - NEPAL
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Accuracy of DEM, a case study at West Rapti River

-

Talchabhadel et al., 2021: Assessment of vertical accuracy of open source 30m resolution
space-borne digital elevation models

Gap: Hydrologically corrected DEM
Opportunity: Disaster/Risk Mapping and EWS

Spatial Distribution of Precipitation

A basic input to water resources nent and mar

B

Pwd

Goe a0 S o A B vy U W o A R o v

e v o fnan S

5 st 180 1o 30 @A

=0 =9 =3 =2 5¥ =% =% 59 s5

Bias correction of Climate model projections

Figure 1: SwM Rainfall statians Figure 2: Monthly climatology for GCM raw and

0 Tomor River Basin corrected rainfall for station 1219
Shrestha (2021) Bias correction of precipitation for selected GCMs in Tamor River Basin, Nepal, WRRDC
Research Letter, Issue no: 14, November 2021, pp. 1-2

Numerical Modeling —
Physics based distributed hydrologic model

A complete model to assess the contribution of snow and glacier-melt to total runoff

Integrated modeling System : WEB-DHM-S

Anveatha o 4 DAEB, 2010, 2, 2012, MESK, 3216, JONA, T018, 0, 2910, WRR, 2017, Asst. Bmargey 3910)

Budhiganga Basin, Nepal

S— orges —
o
i
. £ i s
= & - e
-
S e Wod T0u i vy DAy 1o

lom e mo mow bhe
Fie 3 m—mmmmmm 20002001
(Catibxation) snd 20022003 (Vakdation)

Shrestha, M., 2021. Water and anergy budget based distributed hydrologic modeling in Budmgang- River
Basin of Nepal Himalaya, WRRDC Research Lelter, Issue no: 12, Seplember 2021, pp. 1

Physical Hydraulic models for inter-basin water
transfer models/storage projects

Less Research and Effort in Physical modeling
il

RRDC Hydraulic Laboratory, Godawari

Attentions shall be given to strengthen the Lab to prepare prototypes
of inter-basin water transfer projects/storage projects




Keynote Speech 2:

31

Central Water Resources Information System

Integration of Data related to thematic layers of water resources

* Water and Energy Commission Secretariat (WECS) is
mandated to prepare WRIS as per National Water Plan

+ Preliminary WRIS was prepared in 2010

* WECS is preparing River Basin Plan.

* WRIS will be prepared and updated in near future.

Hydropower Potential Mapping

T 11 o Nt
WECS (2019) River HEC-
SN [bain | mopicicat | s Adopied
,, T Ko [3100 | Tor |08
k T [Geedar [oms W@ [ow8
- i e — (s
0 Ropn 595 73 45
il 3 Tagmati | 638 o7 7
Ve =3 _.. 0 ) ] i3 i)
P Pt ) -~ 7 Kanka W i )
L= =i LR N ] )
. - v 9 Tau 101 s 184
®- WS | T tw =
® (L . @
I 2 Mahakal 2120 210
. Toul | 2560

https://wecs.gov.np/storage/listies/February2021/final-report-july-2019-on-
hydropower-potential. pdf

Link Science to Policy and
Policy to Science

That’s why research gaps and opportunities
are always dependent on the policy
interventions in water resources sector, if
you want your research output is fruitful
and serves the nation in someway.

Fostering R and D by GoN through WRRDC

Water management

* Water is taken as concurrent subject to Federal,
State and Local government in Constitution of Nepal-
2072 - opens opportunity to manage by the reform
of legislation

* Demarcation of rights of each level of government,
River management and regulation

« Transboundary Issues/Downstream Benefits.
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Keynote Speech 3:

Protective Systems, Advanced Earthquake Engineering and Large Scale Experimentations
Associate Prof. Dr. Kshitij Charan Shrestha
1OE, Pulchowk Campus

About me

Protective systems, advanced earthquake

engineering and large scale experimentations

Kshitij C. Shrestha
26" February, 2022

1. Masonry structure

E. Masonry structure] { 2, Braced steel frame structure]
KYOTO UNIVERSITY, JAPAN

G
| N

[ 3. Reinforced concrete structures ]

[ 4. Composite masonry structures ]

Residual deformation on typical RC structure Shape memory alloy (SMA) / Superelastic SMA bars

Shape memory alloy (SMA) Super elastic shape memory alloy (SMA)

RC Structure (with conventional steel reinforcement) after earthquake excitation

* Movie Clips
Source:
- left photo by M. Bruneau, MCEER 5 6

- right photo by A. Whittaker, NISEE, EERC, UC Berkeley
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Steel bar versus superelastic shape memory alloy (SMA)

Stress Stress

Superelastic SMA bar

Strain

R ——
Large residual strain

® Steel bars show large residual strains post yielding.

® SMA bars possess unigue deformation recovery property even
after yielding.

1. Masonry Construction Application

Selected journal publications
1. K.C. Shrestha Y. Arak: T. Nagae. T. Gmori, Y. Sutou, R. Kainuma, K. Ishida. Effectiveness of superelastic bars for seismiic
i Earthquake £ and Structural Dynamics, Vol. 42, No. 5, pp. 725741, Apri,

2013,

2. K.C. Shrestha Y. Araki, T. Nagae, T. Omeri, Y. Sutoui, R. Kainuma, K. Ishida, Applicabilfty of Cu-Al-Wn shape memery alloy
fods ta retroftiing of Earthquakes . An Intemational !, Vol. 2, No. 3, pp.
233-256, Septamber, 2011 5

Masonry construction application

Unreinforced masonry

PGA 0.3g

*Movie Clip

Structure with recentering capability

Conventional Steel Reinforced

Large residual drifes (Plastic deformations)

(* innovarive Superelastic alloy Reinforced
Recentering capability (Super-elasticity)

e — Fa
. ‘“m By s
Masonry construction application
‘ fag A
10
Masonry construction application
Steel reinforced masonry
PGA 0.44g
12

* Movie Clip
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Masonry construction application

Superelastic SMA reinforced masonry

PGA 0.73g

*Movie Clip

2. Braced steel frame structure
KYOTO UNIVERSITY, JAPAN

Full-scale steel brace frame

e
— svaba e e
g

Deformation time-histories Z= 2 B 5 B 2

e oo
T g

e 1 1 = =
P T ~
E £ £ 4~ Rotation angle
% Aipnf s Unreinforced masonry § EES
2 L
2
3 :
Time (sec)
i —mm i
B4 wn Steel reinforced masonry
4 ~
g
g
R
2
= 4 k) 10
Time (sec)
-
Z 1| Superelastic SMA reinforced masonry
ik —rr
T Ao om, e
; MR =
R o s
z —ts
L - 14
T n
Tirme (ses)

2. Braced Frame Structure Application

Selectsd journal publications

1. Y. Avak, N. Maekawa, K.C. Shrestha, M. Yamakawa, Y. Koetaka, T. Omori. R. Kainuma, Feasbility of tension braces using
Cu-Alin superelastic alloy bars, Structural Gontrol and Health Monitoring, Vol. 21, No. 10, pp. 1304-1315, 201

2. Y. Armk, K.C. Shrestha, N. Maskawa, Y. Koetaka, T, Gmori. R. Kainuma, Shaking table tests of steel frame with superelastic
Cu-AkMn SMA tensi . Earthquake Engineerir ics, Vel. 45, No. 2. pp, 207314, 2018, 1§

3. Reinforced concrete structures
KYOTO UNIVERSITY, JAPAN
NIHON UNIVERSITY, JAPAN

UNIVERSITY OF NEVADA RENO, USA
QATAR UNIVERSITY, QATAR
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3. Reinforced concrete structure application

Selected joumal publications:
M.

. S. Saiidi, C.A. Cruz, Advanced matarials for eantral of post-aarthquake damage In bridges, Smart
Materiols and Structures, Vol. 24, No. 2, 025035, 16pp, January, 2015.
2. K.C, Shrestha . Araki. T. Nagas, Y. Kostaka, Y. Suzuki, T. Omori, Y. Sutou. R. Kainuma, K. Ishida, Feasibilty of Cu-

ALMin barsas
No.2 025025, February, 2013.
S. Paresk, K.C. Shres
concrete

w

 Smart Materials and Structures, Vol. 22,

Y. Suzuki, . Omori. R. Kainuma, Y. Araki. Feasilty of externally acivated sefrepairing

Vol. 23, No. 10, pp. 105027, September, 2014.

d Cu-AkMn

feinforcing bars, Smart Matarials and Structures,

19
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4-point loading beam test

4-point loaded RC beam
P2 P2

ee! reinforeed concrete (ST-RC)

Super elustic alloy reinforced conerete (SEA-RC)

"

vy
Large residual cracks

P

Minimal muddm cracks

SMA-RC specimen

SEAPC
a—4 Maximum crack width
=—a Residual crack widih
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1
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At release of load

SEA used network repaired specimen

Network healing

Displacement transducers

40

SEA-RC3
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RC bridge application

3

Vs scaled 33 m long, 4-span bridge

25
RC bridge application
AUN3 ——OpenSees | pypg RUN?
| Rubber Bent ] P
73___,4,,4‘,..»,_,_ﬂ_,ﬂ,_‘. L.ug‘;:‘];‘n;‘.ﬁ",‘e-:mﬁv.,.,4-.,_N - ~
_ 6
g
3 6
5 3
%’ o~ — i,
2 -3
é -6
g
3/ SMA bent
L e 3
-3
| i — S
0 5 0 15 20 0 3 10 15 20 0 5 10 15 20
Time (sec)
27

RC bridge application

(RC,
Faedl 3

- Concrete spalling
- Rebars visible

Minimal cracking

PT - bottom SMA - bottom
(RC) (ECC/SMA) #

RC bridge application

T Reat

Contned ECC bt (640w}

i e 9 . SMA fber (9

4 egrion ea)

Ya scaled 33 m long, 4-span bridge

Numerical modeling using OpenSees *
RC bridge application
E ERZINCAN120 ERZINCAN160 ERZINCAN200
§ 100 [CRdse usber e fuidac ) o | [ p |
L DIiLS | | O1LAP
:3 = Longitudinal drift (%) ——10%drift
H
g mUERlN(ANIm ERZINCAN 160 . - : ERZINCAN200 :
é v°: ‘ J JJI
;:;S, .
g Transverse drift (%) ——109% drift
28
4. Composite masonry structures
NAGOYA CITY UNIVERSITY, JAPAN
30
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Test facility overview

Full-scale test

Full-scale test — Numerical modeling

* Movie Clip

Pl

LO

Full-scale test

RESULTS - Rammed Earth Building

STRENGTH

J—

Baseshear, Vp (kN)
g
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3

RE-SHORT]
Roof displacement (mm!
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March 2019

)
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Retrofitted specimen
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*Movie Clip 32

*Movie Clip
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Retrofitting method

Sustainable

=

TOTAL COST WITHIN 15% OF NEW CONSTRUCTION

a7

Thank you for your kind attention
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Comments and Floor Discussion

The comments on the keynote speech has been given by Dr. Bhoj Raj Pantha and Dr.

Jhabindra Prasad Ghimire. Following are the main keypoints of the commentators.

Comments of Dr. Bhoj Raj Pantha, Katahira & Engineers International

(Contents of this section will be updated soon.)

40
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Comments of Dr. Jhabindra Prasad Ghimire, Asha Consulting Group Pvt.
Ltd.

(Contents of this section will be updated soon.)



Closing Remarks and Kanpai (Virtual Nomikai)
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Closing Remarks and Kanpai (Virtual Nomikai)

Assoc. Prof. Dr. Lata Shakya

Ritsumeikan University

(Contents of this section will be updated soon.)
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Photos

(Contents of this section will be updated soon.)
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