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FROM•THE
EDITOR
Dear Reader,
I’ve managed to squeeze another LIVIC into this
term!
The days are getting longer, and the temperature
is dropping low enough to make even the bravest
of us hesitate to make the journey to SAF. We’ve
made it through the heavy Halloween season, and
I don’t speak for myself when I say that I’m a little
tired of sexy cats and misshapen pumpkins.
Anyway.
This edition of LIVIC is a little meatier.
I’ve been lucky enough to receive articles from a
refreshing mix of Skemptonites, from PhDs to
undergraduates and even the odd piece from me
(I’ve been pretty lazy so far, just writing jokes and
messing around on photoshop).

Me and the in-law

Why Fireworks?
Well, on the 5th of November we celebrate Guy Fawkes Night; In 1605 our buddy Guy was
arrested beneath the Houses of Parliament with nothing less than a naughty amount of
explosives, and apparently that’s something worth celebrating. I’ll give you all a few tips on
which events are worth hitting up. Personally I don’t want to be sitting at home with nothing but
a sparkler and a beer when I could be somewhere fearing for my life beneath an airborne
inferno.
Read on! I hope this edition at least in part brightens up what’s beginning to turn into a bit of a
tough term...

LIVIC is available on the CIVSOC website, read it anywhere, anytime!
Truss me.
All the best,
Maurice
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OUR EVENTS
BAR NIGHT
When: 19:00—Late Thursday 10th November
Where: Union Bar
Join us for a refreshing swig of CIVSOC
solidarity, whether you’re a big (soft) drinker or
just fancy some curly fries.
Tickets are online, and are an absolute bargain!

ROBERT BIRD GROUP
When: 12:00—14:00 Thursday 10th November
Where: 201
Robert Bird Group are coming to talk about the
21 Moorfields development, an exceptionally
challenging project built over a live railway line!

NIGHT OF ENGINEERING
PHILOSOPHY
When: 18:00—Late Tuesday 15th November
Where: 224/240
The department get together for free cheese,
wine, soft drinks and snacks to fuel the lofty
exchange of ideas, and to debate the more
profound problems that plague engineers.

PUB QUIZ
When: 18:00—Late Tuesday 29th November
Where: 224/240
A little friendly competition can’t hurt..
Especially when free pizza is involved!
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A PIECE
Of•The
PHD LIFE
They keep telling you to do what you love,
right? The logic goes that if you do what you
love, then you don’t have to “work” again. I
know that it’s a commonplace cliché, but what
they don’t tell you is that whatever you end up
doing, it’ll still be work; you’ll need discipline,
and determination. If you keep reading this,
you’ll understand why!
It all started back in Beirut when I was
studying Environmental Health at the
American University of Beirut. It took just one
course related to water, and I knew. I was
passionate to know more about all the
intricacies related to water, I wanted to know
to what extent this vital resource was able to
cope with the burden of a planet full of human
beings and even more full or plants and other
organisms. It was because of this that I
travelled all the way to New York City, where I
was welcomed at a research laboratory at
Columbia University.
I was keen on taking a year off after
completing my undergraduate degree in order
to explore my options, pursue my interests
and hence gain more experience. After my
graduation, I completed another internship in
Scotland. My choice was guided by the fact
that I had always wanted to visit Scotland and
explore its wealth and outstanding water
service quality. What can I say, I want to learn,
but I also like to travel! Don’t we all?
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When I first got to Imperial for my Masters in Water Management at CEP, I realized that my
country had massive tasks to accomplish in order to reach the standards set in developed
countries like the UK. Lebanon had long followed unsustainable and poor management
methods of its water resources, and with more than 1 million Syrian refugees lacking access to
safe drinking water and proper sanitation, it’s not looking good in the short or long term.
I said to myself, that by being exposed to this field, I would develop numerous strategies that
can be replicated in my homeland, and also in the Middle East. I wanted to learn more about the
technical bits, knowing that I am not an engineer, I knew it would be challenging but I wasn’t
scared of giving it a shot.
When I started my PhD, roughly 1.5 years
ago, I was my own boss. No classes, no
homework, no exams, just my research. My
research topic is about nitrate pollution of
groundwater from on-site sanitation. It is a
research topic that integrates numerous
subjects. I am enjoying it a lot, I love what I
am doing. I had the opportunity to go to
Cape Town to complete my research skills
and then to Kathmandu where my field work
was held. Travelling was fun, I met amazing
people from different cultures and explored
their landscape and food… lots of food.
However, I did struggle. I realized at the
beginning that I was actually relatively
unorganized as person, and getting my
priorities straight was even harder. To
overcome this, I decided to create a routine
for myself.
It is not easy adopt a new working regime,
particularly one stricter than what you were
used to, but this is what I had to do. And it
simply feels great!
Few people admit and share their struggles, but remember that this is the case for most of the
PhD students at the beginning. For those of you who wish to pursue a PhD, you can all do it! It’s
a roller coaster ride, you will have your ups and downs but remember to not compare yourself
to others. Every PhD process is different from one student to another!
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I find regular exercise a big help, and I try not to skip a day without going to the gym. Keeping
my body in shape contributes to my mental health, and gives me the confidence to complete
challenging field work. I refuel by taking small breaks and socializing with friends in the department. If I had to give advice, I’d say don’t work too hard during weekends (unless you have a
deadline), you need to know when to push yourself to your limits. Create your own routine:
some people are more productive in the mornings, some in the evenings, it doesn’t matter as
long as you're meeting all your needs during your day. Whenever you need to go deep on your
research, try to eliminate anything that distracts you (my case is switching my phone off). Don’t
hesitate to share your progress with other colleagues, getting a different perception is always
a good idea. Most importantly, whenever you feel down, remember why you started a PhD in
the first place. Ultimately, you’ll be the most informed person in the world on a particular subject matter, and I think that’s pretty special.

By Acile Hammoud (PhD Student, Civil and Environmental Engineering)
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HOT TOPIC
Architecture on the Edge…
Of What?
We all like to joke about engineers battling
architects over bonkers schemes, like floating
buildings and upside-down bridges, but for a
long time I wasn’t sure whose side to take.
Architects do come out with some ludicrous
ideas, but if my first 2 years as an
undergraduate taught me anything it’s that
engineers have access to a vast toolbox of tried
and tested solutions, and the culture in some
offices does tend towards sticking to the status
quo. So, in a way we’re both guilty.
That said, the place of engineers (or at least of
structural engineers) in the world of design has
long been considered a secondary input; rarely
are they involved when coming up with the
concept or up-stream creative process and I
Keiichi Matsuda, Still from Augmented city 3D (2010)
almost feel like we’re a necessary evil who turn
(https://www.royalacademy.org.uk/event/architecture-on-the
up late to spoil the party. I’ve always taken the
-edge)
view that the choice between economy,
aesthetics, and structural integrity shouldn’t exist at all, at least not if it’s done right… surely
the heart of true design should be collaboration, and compromise? And who says we can’t be
creative?
Design is a word that both engineers and architects share, and we throw it around liberally. It’s
a lucrative word, and it sticks to practically anything with the result of jazzing up whatever it is
you’re talking about. Structural Design. Creative Design. Toothbrush Design. Sewage Waste
Design. You get the point, it adds mystique to the technical, and makes questionable ideas
more persuasive; at least, that’s what I’ve come to find after sampling some of the other side...
Over the summer I attended a talk at the Royal Academy called “Architecture on the Edge”. I
wanted to hear what a real, pure-blooded architecture talk given by architects sounded like.
The description on the event page was utterly cryptic, but I bought a ticket anyway. What
would they talk about? Would they use technical language that I was familiar with? How did
they portray engineers?
It’s rare that architects feature heavily in engineering talks, but they do often get a mention. I
was surprised that at this talk, at NO point did ANYONE in the room say the word “engineer”.
Not even once. Of the 3 speakers, one was a young visual artist, the other 2 were experienced
architects and by and large, what they talked about was almost utter conceptual nonsense.
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Don’t get me wrong, I’m all for brainstorming ideas and doing things for the sake of doing them;
creativity isn’t a crime! The issue that I had, was that the schemes they were trying to sell were
nonsensical, and for any of them to be considered by a client (none of them were, as it turns
out) would be almost laughable. To be fair the visual artist, Keiichi Matsuda, presented honest
work about augmented reality, and made some pretty interesting points about his thoughts on
the future of social/commercial interaction and the way technology is dominating every facet of
everyday life, but the other two were just blowing hot air.
Take, for example, the “Shadow Bridge” by Wolfgang Tschapeller:

The Shadow Bridge, a moving pedestrian bridge designed by Wolfgang Tschapeller
(Taken from http://www.tschapeller.com/en/#!/maribor-schattenbruecke/basics)

The idea behind this one is that it’s a pedestrian bridge that constantly moves, albeit slowly, up
and down a stretch of riverbank.
Why? Because, quoting his website:

“Fundamentally, a bridge is a sighting device similar to a weapon’s notch and bead sights. A
bridge has the qualities of a telescope and is thus also an instrument to direct and focus the
gaze”.
Okay, perhaps from an artistic perspective it does do that, but it totally ignores the fact that a
bridge is something you build to get from point A to point B quicker than before. It is,
essentially, a crucial piece of infrastructure that traffic engineers decided was necessary to
ease the flow of people across a particular part of the river. I agree that it’s worth considering
the aesthetics and the way that it sits relative to its surroundings, and I agree that it does tend
to frame whatever sits on either end of the bank which, if done well, can make crossing over a
very pleasant experience (The Millennium Bridge and St Paul’s Cathedral, for example). I agree
that the design should such as to make it a pleasant addition to its local environment, but the
fact that it moves just makes life harder for everyone. Think about that… it’ll take you half an
hour longer to get to where you want to be on Friday than it did on Monday… I mean, WHAT is
the point.
He goes on to say:

“A movable bridge is an exceedingly interesting tool for infrastructure…. We can assign
significance to different spaces along the river at different times”
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Great, that sounds dandy, share the sights, but he’s again forgetting that it’s A BRIDGE. People
are hoping to use this thing to get across the river as quickly as possible, and it just toys with
them by doing just the opposite of that. It would be expensive, unnecessary and a waste of
everyone’s time. Again I love the idea of just creating bonkers schemes, but he legitimately
thought that this sort of thing was what people wanted and/or needed, and that worries me.
The best part was looking around at the audience, and noticing that all the architecture
students were smiling and chuckling to themselves, as though this nonsense was just common
practice at times.
The final speaker was Raoul Bunschoten, founder of CHORA and professor of Sustainable
Urban Planning and Urban Design in Berlin. This started off on a better note, and he explained
that his work looked into measuring and designing for dynamic changes in urban environments
to improve, well, he didn’t really say. I think it was something to do with emissions. Either way it
looked like it was going to get nitty gritty. and I thought I’d see a bit of traffic engineering sneak
its way into the mix.
But no. Oh no.
He went straight into a 5 minute video showing kids
in China throwing dice at a map, claiming that these
“scenario games” lend insight into… God knows. I
couldn’t tell whether it was an educational game he
was using to educate kids about the state of the
environment and the importance of environmental
policy, or if he was hoping that they were going to
teach him thing or two.
Having come out of that, and looking up his website
on CHORA, I’m none the wiser about what he
measured, what his “prototypes” were, what the
point was in the “scenario games”, and if any “action
plans” ever came into being. Almost all of the
Urban planning process for CHORA (http://
academic links on the site are broken, and there’s
www.chora.org/?p=79)
been no movement by anyone in the last 2 and a half
years. Utter garbage.
I found it baffling that at no point did he talk about traffic. He didn’t even say the WORD
“traffic”. It was just one long panegyric on a totally nonsensical process to improve people’s
lives with fairy dust and alpha waves. Again, no mention of engineers, anywhere. Kevin
McCloud from Grand Designs says it best: “Sustainability is now a big baggy sack in which

people throw all kinds of old ideas, hot air and dodgy activities in order to be able to greenwash
their products and feel good.”
I didn’t want to bash them, I really didn’t, and there’s no way that this is the sort of stuff that
gets pitched everywhere. But I do despair that a lot of the work that ultimately gets done by
engineers rarely starts with the engineers, and instead goes to a panel of people with little/no
technical understanding of how whatever it is they’re trying to get done will work. I’m all for the
panel of creative types, architecture at its best can drastically improve the quality of life for
people, but for heaven’s sake get an engineer involved, we might even learn a thing or two.
By Maurice Zard (4th Year Undergraduate, Civil and Environmental Engineering)
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A PIECE
Of•The
UROP LIFE
When I approached a genuinely baffled Dr Sadowski in June to ask, point-blank and ludicrously
late, if he had any project I could work on, little did I imagine he would invite me to code part of
my childhood. My Sudoku-solver challenge immediately had me hooked; a long-awaited excuse
to take those neat puzzles to heart again. Their sleek, perfect square had been tempting me
from the back of LIVIC editions for months.
Now was my time to pick them apart.
For those who are not familiar with it, the aim of the game is to fill a 9x9 grid, divided into 9 3x3
squares, with integers from 1 to 9, given the location of some initial values. The defining
constraint is that each integer should appear only once in each row, column and square. The
integers could as easily be symbols, images, Chinese characters – maths plays no part in the
puzzle, solely logic.
Following on from the end of Computational Methods II, I decided to make each Sudoku an
instance of a Class. I committed myself to a numbering system for squares, rows, columns and
cells going from left to right and down the grid.
The properties that principally define the Class are two matrices. The first is an 81x4 matrix
that stores each cell’s square, row, and column locations, and its value. The second is an
81x10 matrix that keeps track of the possibilities for each cell, with the tenth column holding
the cell identifier to locate the cell of interest when handling a subset of the matrix. Methods
update these matrices to reach a solution.
Dr Sadowski had suggested initially implementing a brute-force solver approach that would run
through all combinations of numbers until it found one that met the constraint. Then I could
refine the code by helping it define some values in order to reduce the number of iterations.
However, in my most characteristic way, I took no heed of the practical advice kindly offered,
and went straight ahead down the route I found most interesting, albeit more laborious: coding
logic.
I began with the easiest puzzle, solved it by hand, and then
translated the techniques I used into code. I then ran it on several
Sudokus until I found one that my code could not solve, and repeated
the process. So doing, my programme matured as a human would.
At first only equipped with the simplest methods, as I discovered
more tricks, it grew to include more complex and subtle ones,
resorting to brute-force only if absolutely unavoidable to solve the
most difficult puzzles. After all, I thought, Sudokus are designed for
humans to solve and our brain is naturally adverse to the inefficiency
of running through myriads of possibilities until one strikes true.
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We seek to cut corners. After all, I thought, Sudokus are designed for humans to solve and our
brain is naturally adverse to the inefficiency of running through myriads of possibilities until
one strikes true. We seek to cut corners.
Here is a brief description of my methods in order of increasing difficulty, using this Sudoku as
an example:

1. With each given value comes the fact that the same value cannot be
present anywhere else in the square, row and column. Therefore, it is
removed as a possibility from all other cells in these structures. By
removing possibilities, only 4 is left and therefore can be fixed as a value.

2. If a value can exist in only one cell within a structure, even if that cell
also has other possibilities, that cell must be assigned that value.

Row possibili es:
2, 4, 7

3. If a value is only a possibility for cells within
a square that are aligned either vertically or
horizontally, it is removed as a possibility from
all other cells within the relevant row or
column. Similarly, if within whichever
structure, n cells have n identical possibilities,
these possibilities are removed from the
remaining cells.
Row possibili es:
3, 5, 9

For the most difficult Sudokus, straightforward cancelling of possibilities with the
aforementioned techniques is unable to find a solution. In these scenarios, a brute-force
algorithm springs into action, the computer equivalent of a well-educated guess.
After ranking cells in order of increasing number of possibilities, the algorithm tentatively fixes
the value of the first cell and proceeds solving the Sudoku with the methods described until it
encounters a hitch, be it illegality (requiring backtracking) or incompletion (requiring a new
guessed cell). Below is a diagrammatical representation of the procedure for the first two
guessed cells.
Unlike the first versions of my code, the final one has no limit on the number of cells it can
guess. To date, it has had to guess at most nine cells correctly in order to complete the grid,
which was for the World’s Hardest Sudoku invented by the Finnish mathematician Arto Inkala.
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Try next value

Try next value

Try next value of previous cell whose values are
not exhausted

On average, my code solved easy Sudokus in 0.045s, medium level ones in 0.064s, and difficult
ones in 0.375s. The latter often require brute-force iterations to guess a few cells to complete
the grid, which can rapidly become much more computationally expensive than the basic techniques used in the other cases.
On the other hand, the World’s Hardest Sudoku took less than two minutes to solve (exact
times varied depending on the computer used).
It was interesting to find that the position of given values is more important than their number,
and that the human brain naturally operates on what I defined as “medium level techniques”
because they are the least repetitive – the fewer the loops, the more willingly adopted. So
sometimes, I found that some cells I had identified by hand could be fixed in simpler ways too.
When I presented my progress to Dr Sadowski, he wasted no time in pushing my code to its limits, determined to challenge Inkala. We crashed it several times. Initially, by adding an erroneous (based on the solution) albeit legal value to the given ones for Inkala’s Sudoku. Next, by
changing one of the given values. Curiously, some variations on the given values worked, producing a different but legal solution much more quickly, accentuating Inkala’s claim of his Sudoku being the “hardest” solvable.
Prodding my code laid the path for future developments. These would include determining if
the solutions are unique and digging deeper into what defines Sudoku difficulty. The former
could be done by continuing the brute-force approach after the first solution has been found in
order to identify all possible value arrangements for the cells remaining unfixed prior to bruteforce implementation. The latter could begin with solving Sudokus and logging CPU times to
discover if certain characteristics of the given values dictate the puzzle’s difficulty.
To wrap up, if that Sudoku you have been working at for a while seems impossible, send it over!
Yet destroying is always easier than creating: the next goal would be a Sudoku-creator granting endless hours of mental acrobatics.

By Ludovica Pototschnig
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*FIREWORKS*
-And where to find themNORTH LONDON—Alexandra Palace £11
With arguably unrivalled panoramic views of London in
her evening splendour, Ally Pally always puts on a good
show for the Fireworks Weekend.
Friday 4th November:
Laser Show 20:35—Fireworks Display 21:00-21:25
Saturday 5h November:
Laser Show 19:35—Fireworks Display 20:00-20:25

CENTRAL LONDON—Battersea Park £10
Slap bang in the heart of London, watch a fireworks
display suspended over the Thames, with drinks, food,
and aerial acrobats!
Saturday 5h November:
Gates open 18:00
Bonfire 19:30
Fireworks 20:00

SOUTH LONDON—Crystal Palace £7.50
Set to music, the Crystal Palace fireworks always sets out to please,
although it’ll probably be the longest commute for most of you!
Saturday 5h November:
Gates open 18:00
Fireworks 20:30
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THE•FUNNY BITS
N E R D

Objective: Use all the letters to find the words that relate to each member of staff!
Rules and Advice:
1.

All letters must be used

2.

You can move up, down, backwards, and diagonally.

3.

Some words are humorous, it’s not all serious. Not at all.

4.

If you can complete even one, you’ll get a hug from Maria.

Professor Wadee
Professor of Nonlinear
Mechanics

S
A
L
E
Y

E
T
A
T
G

1

B
C
B
I
N

2

F
Chartered Mathematician/
Scientist/Pole Dancer

Room 421

E
R
I
L
I
B

Mechanics Lecturer
K
S

A

3

4

E

A
M
O
F
K
A

M
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Professor Buenfeld
Head of Department
Professor of Concrete
Structures

A
T
M
S
E

“The unexamined life is not
worth living”

Room 410

M

U
I
L
S
R

O
U
S
R
O

U
T
S
U
S

S
T
I
S
C

A
T
S
T
I

S

Room 441/422/Ethos

Reader in Stochastic
Environmental Systems

T
R
A
P
E

E

Ruler of All, Great and Small

Dr Onof

M
P
E
U
M

M

M
C
H
E
G

O
A
E
I
N

S
G
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