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Introduction 
My name is Silviya Petkova and I would like to express my 
gratitude for the opportunity to introduce myself via this journal. 

I am from Bulgaria, which is famous in Japan for its yogurt ”ブル

ガリアヨーグルト”, which indeed I really love. 

1. Childhood
I was born in the countryside where, thanks to my lovely parents, I had a chance to have an 
amazing childhood. Ever since then I have been 
attracted to nature, exploring and engineering. Of 
course, my first attempts to be an explorer and 
engineer were only limited to catching beetles, 
building tree houses and releasing a boat in the 
closest river. Led by curiosity and the desire to 
create, I graduated from school as a very young 
architect. 

2. Education and Career path
Following my path, I studied engineering at the 
University of Architecture, civil engineering 
and geodesy (UACEG) in Sofia. During my 
five-year studies I was lucky to have excellent 
professors who managed to strengthen my love 
for the engineering sciences. I graduated in the 
field of hydraulic engineering as I studied a 
wide range of disciplines - not only the basic 
subjects such as math, physics and mechanics, 
but also hydraulics, water power use, 
environmental protection and so on. 
I had the great opportunity to spend time abroad while in college as part of an international student 
exchange program. The opportunity to spend time in an engineering laboratory in Germany 
allowed me to recognize that I fully enjoy the laboratory model and testing, and the research itself. 
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My interest in science continued to grow 
during my 2-year period as a designer in a 
private company after I graduated from the 
University. During that time I had a chance to 
gain experience in a number of design projects 
on hydraulic channels, small embankment 
dams and flood protection structures of open 
mines of Maritsa Iztok, the largest energy 
complex in South Eastern Europe for thermal 
power and mining.    
However, my love for science brought me back to the university as a doctoral student. This was 
an exciting time in my career, when I started to feel more as a researcher than a student. My 
research experience during that time was in the field of Earthquake Engineering in connection 
with the development of a theoretical model of the dynamic response of a buried fluid–conveying 
pressure pipeline to a transverse earthquake excitation. This mechanical model, its governing 
equation and its numerical treatment represented the core of my PhD–thesis in the Department of 
Hydraulic Engineering at the UACEG. The structural model of the buried pipe corresponds to a 
type of penstock usually implemented in hydropower systems. The pipe motion governing 
equation under kinematic excitation was formulated taking into account both soil–structure and 
fluid–structure interactions. The Finite Difference Method (FDM) in the form of a fully implicit 
scheme was applied for the solution of the governing equation of motion. A numerical example 
with real system data was solved as implementation of the proposed computational procedure for 
particular boundary conditions and excitation parameters. 

As a member of the Department of Hydraulic Engineering I took part in several multi-

disciplinary projects with international participation. The most important one for me personally 

was the HYLOW Project. The HYLOW project stands for “Development of Hydropower 

Converter for Very Low Head Differences” and 

it was a collaborative project funded under the 

European Commission’s Framework Program 

7. The project aimed at developing novel 

hydropower converters for very low head / 

pressure differences. One of the main goals of 

the project was to develop and prove cost-

effective and ecologically acceptable energy 

converters for very low head differences (0.5 to 
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2.5 m) with power ratings from 50 to 750 kW. The large scale model of the hydropower converter 

was built on the Iskar River in Bulgaria. 

While working on that project, I realized that there is always a lot to be learned and the 

opportunity to work with experts from different parts of the world would always be the right way 

to develop myself. 

 

3. Japan Chapter 

After I successfully defended my PhD Thesis I applied for a postdoctoral fellowship for research 
in Japan. The research theme of my proposal was related to my previous experience and it was 
“Behavior of a pipeline, conveying water with a constant flow during seismic excitation”. 
Fortunately, I succeeded in obtaining the grant for postdoctoral fellowship in Japan under JSPS 
program FY-2017 and with the kind and generous support of my Host Professor Yuji Kohgo.  

The main purpose of the proposed research is the development of a mathematical and 
subsequently of a discrete numerical computational model of the spatial earthquake–induced 
vibrations of a pipeline taking into account as realistically as possible all physical phenomena in 
the dynamic structural response of the penstock. 

To investigate the pressure fluctuations in a pipeline during dynamic excitation, a full-scale 
model was established. The experimental installation was built in laboratory conditions at the 
National Research Institute for Rural Engineering (NIRE). A number of tests were conducted 
during the main part of the experimental program. Currently the analysis of the obtained data is 
ongoing, as well as the next phase of the experimental program. 
I have always been an explorer in nature and certainly that is what has led me through my path as 
a researcher. But for me, research is not only confined to science and technology. Exploring 
different worlds, and yes, I mean worlds, because Japan is a whole new world for me, fills me 
with joy and happiness.  
If I have to choose three things that have impressed me the most during my fairly short stay so 
far in Japan, I would first express my deep 
admiration for the Japanese people, who 
have always been so generous, kind and 
friendly to my family and I. I am also 
extremely fond of Japanese nature and being 
in Tsukuba, I am lucky to be surrounded by 
fascinating landscapes and sometimes by 
amazing beetles and bugs. Last but not least, 
talking about Ibaraki-ken, I am so impressed 
by Ushiku Daibutsu which makes me feel 
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like a small bug and reminds me to be grateful. 
 

4. Acknowledgement 
And yes, I am extremely thankful to be here as a visiting researcher as a JSPS Fellow in the 
Institute for Rural Engineering. I have found my research work here so splendid and full of 
opportunities that, to be honest, I would like to stay longer, to explore more the nature and history 
of Japan, to taste more of the delicious food and to meet more friends and colleagues. 
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