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THAKUR COLLEGE OF
ENGINEERING AND TECHNOLOGY
The Thakur College of Engineering & Technology (TCET) was established in academic
year 2001-02 with a clear objective of providing quality technical education in tune
with international standards and contemporary global requirements. The College is
recognized by All India Council for Technical Education (AICTE) & Govt. of Maharashtra
and is affiliated to the University of Mumbai (UOM). All the courses at the U.G. level,
eligible for accreditation in 2011 i.e. Electronics & Telecommunication (EXTC),
Information Technology (IT) and Computer Engineering (CMPN) were accredited by
NBA for three years w.e.f. 16.9.2011. Moreover, these programmes are also given
permanent affiliation w.e.f. A.Y. 2015-16. The management’s commitment to excellence
and relevance in technical education is reflected in the marvellous infrastructure that
is comparable to the finest institution of its type in the country. The imposing fivestoried building, housing state-of-the-art computer laboratories, spacious classrooms,
well equipped laboratories, workshops, computer centre with server room, a wellstocked library, wide and well lit clean corridors and a large canteen, conference hall,
seminar halls has set new standards in providing facilities of international level.
Application of modern technology in teaching- learning process and effective day-today governance of the college makes TCET unique. Key initiatives like teacherguardian scheme, book bank scheme, induction of resource books, yearly organisation
of events (like Multicon-W, technical and cultural festivals etc.) make TCET an institute
with a difference. Thus, within just 15 years of its existence, TCET has carved out a
niche for itself as one of the leading engineering Colleges under University of
Mumbai in Maharashtra
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DEPARTMENTAL
VISION
"To become a department of national relevance in the field of Civil
En gin eeri n g"

DEPARTMENTAL
MISSION
The department of Civil Engineering is committed to provide
undergraduate students with sound knowledge in the field of civil
engineering, and build in them leadership and managerial skills
along with inculcating the culture of lifelong learning and social
sensitivity.
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Departmental
Mentor
DR . SANJAY KUMAR
PhD (Mechanical Engg.)
M.Tech (Industrial Engg. &Management)
B.E (Production Engg.)

A weak link is better than a strong memory. Nothing exemplifies it better than the nostalgic
feeling one gets when leafing through the dusty old pages of his/her college magazine. It
can make a reader travel down the lanes of memory, giving rise to a surge of emotions of
many hues and colors. The Department of Civil Engineering TCET’s EMAARAT is going to
give the same pleasure to all the brilliant minds that traverse through the portals of this
temple of learning.
I am happy to see the amount of enthusiasm of eminent members of the college to
contribute to the magazine. Not to be outdone, our students have devoted time and plunged
into creating powerful and informative articles. I stand awed by the sheer number of
articles that have come pouring in for the magazine. This shows the positive and creative
energy of faculty members and students present in the college.
We proudly publish the fifth volume of our departmental magazine in order to show to the
outside world, and also to remind the denizens of TCET, the progress we have made so far.
We intend to continue presenting the talent and creativity of our staff and students
through EMAARAT every year. I invite you to read and immerse yourself in the unfolding
art and be exulted.
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Head of
Department
DR. SEEMA JAGTAP
Ph.D. Technology (Civil Engineering)
M.Tech Civil (Hydraulics Engineering)
B. E.(Civil Engineering)

“There is nothing I believe more strongly than getting young people interested in science
and engineering, for a better tomorrow, for all humankind.” - Bill Nye
As a preacher of science since the beginning of my higher studies, it has amused me with
its process of evolution everyday. And we all have devoted a part of our lives to science
and understanding it, we’ve been following the traditional way of learning and
understanding i.e.through books and studies, but over the period of time all these processes
stand incomplete without the process of analysis and introspection. We as the essential
parts of the science and civil engineering fraternity, it becomes our duty to look through
the horizon of any information we receive, appreciate and acknowledge the findings of
our civilization, and to also address its flaws.
The system has provided us with numerous ways of doing so, but the most simple and
basic way is to print your thoughts in the form of an article/report. And we here at TCET
Civil Department are proud to provide the students with a platform through our
departmental magazine “EMAARAT” to showcase and share their curiosities and findings.
I feel privileged to be a part of such a fascinating venture, our students, behind the
editorial and digitization of the magazine, and those who have provided us with their
thoughts, both have done a spectacular job, and deserve an enormous amount of gratitude
that I here want to convey on the behalf of the department.
Not only this, throughout the academic year our ASCE Students Chapter has provided us
with the best opportunities and experiences the student fraternity could ask for. Finally, I
congratulate all the students and the concerned faculty for their work and I am sure that
this magazine will help the students make the world a better place.
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Faculty In-Charge
MRS. RUTUJA SHINDE
M.E (Water Resources &
Environmental Engineering)
B.Tech (Civil)

“One man’s “magic” is another man’s engineering. “Supernatural” is a null word. – Robert A.
Heinlein
I remember, back then when my engineering journey started, I barely had any idea about
the world that I was walking into, but after spending a little time in that space of
knowledge, i realised something that I feel has helped me look and understand engineer
better.
“There are two types of education: education for a living and education for life.” When we
study in college to become a engineer this education is for living. On the other hand,
education for life requires an understanding of the essential principles of humanity. And I
was privileged that engineering helped me understand life in a better way. For me
engineering is not just a degree, it’s a way of life, it’s a philosophy. And I am thankful to
TCET and the rest of its fraternity and extended family for letting me nurture it here, with
numerous ventures like this magazine.
It is always a pleasure to be a part of a team which strives to bring out the talents of
students and staff. TCET has always been striving to keep itself ahead of the competition
and the results are now for everyone to see. The essential purpose of a college magazine is
to inform, engage, inspire and entertain a diverse readership – including alumni, parents,
students, faculty, staff and other friends of the college - by telling powerful stories that
present a compelling, timely and honest portrait of the Civil engineering fraternity and its
extended family. This magazine has made an earnest attempt in this direction and brought
out certain aspects of the college to the eyes of the public so that they may understand and
know the college even better. I am sure the college will scale even greater heights in the
years to come and serve many more millions in the society.
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Editorial Desk
Abhinav Vishwakarma

What does it take to write?
This is definitely one of the questions most pondered upon new comers to the field of
writing. What do I write about? How do I put my swirling fiery thoughts and curiosities in
words? How do I let known my ideas?
Writing, like art, invokes different perceptions in different people. Like Scott Fitzgerald
aptly put it, “You don’t write because you want to say something, you write because you
have something to say”. And everyone has something to say, be it something as life
changing as an idea that may take root in a revolution or perhaps a fresh perspective on
the beauty of sun rays falling on a critically architected structure at day break. Once the
idea has been put to paper however, there is no stopping it. Like the wildfire that burns the
forest down, these ideas, these viewpoints shall take roots in the heart and mind of the
readers and break-down the subtle walls of conservative thinking, thus moving us
forward on our path of mental evolution.
We, at EMAARAT believe that everybody's thoughts count and it is this that inspires us to
Work harder with each passing year at putting together countless articles that might
inspire us all and bring about change for the better. It is with this mindset that we wish
you: Happy Reading!
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Editorial Desk
Dhruv Shah

The synchrony of a fastidious mind filled with thoughts, arms carrying enthusiasm, and a
heart that is dedicated, is what defines the tangible output – talent.
Talent, since time immemorial, has always required a platform to take shape. With the
right level of moulding and motivation, it can reach innumerable dimensions, for nothing is
beyond the reach of talent.
EMAARAT does this by providing a stage on which the technical talent of TCET Civil
Department can find a place. The e-magazine has, moreover, become a platform for the
expression of various ideas and thoughts that the students have invested their time and
brain into. Words are the most powerful weapons that can change us; and it is through
these words that we express those talents, which have so far been expressed only
kinaesthetically. Keeping this in mind, the works of our thinkers and sceptics has been
featured to show the level of excellence and creativity that has been nurtured in our
department.
The task of editors has always been an onerous one, being the bridge that connects the
writer to the readers. It is fortunate that having a supportive and positive community
behind us and with us, has proved to be exceptional in helping us be that bridge. The
editorial team expresses its gratitude to all those who have been a pillar of support behind
the launch of this magazine. It is also grateful to all the earnest students who have
contributed their work, allowing us to make this endeavour a success.
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Editorial Desk
Kabir Jangam

“The only people for me are the mad ones, the ones who are mad to live, mad to talk, mad
to be saved, desirous of everything at the same time, the ones who never yawn or say a
commonplace thing, but burn, burn, burn like fabulous yellow roman candles exploding
like spiders across the stars.”
What Kerouac says of his people in his book, “On the Road” is what EMAARAT would say of
its editorial team. There were days when we brainstormed over inspiring ideas and days
when the only thing we had to offer was our own confusion. But through it all, each desk
maintained its equanimity while proof-reading, editing and coordinating with every
contributor to ensure they have nothing short of best. We skipped along, marking mails as
important, approaching students, faculty and industry experts while the design team
meticulously matched fonts and colours to make this masterpiece beautiful, inside and out..
As we completed our tasks and began laying them out, our wonderful faculty editors
helped us stitch the loose ends together - missing articles, overlooked spelling errors,
grammatically incorrect sentences were quickly rectified. Behind every coherent page and
every orderly section, there is a story of raggedy madness of our EMARAT team. As you
take heart from our lives and leaf through these pages, we leave you with a little
inspiration from Yeats,
“Let us go forth, the tellers of tales, and seize whatever prey the heart long for, and have no
fear. Everything exists, everything is true, and the earth is only a little dust under our feet.”
Welcome, dear reader, to EMAARAT Volume 5!
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Industrial
Venture

Mr. Ramujagir Singh
He has constructed more than 40-50 companies/factories in
Wada, with his group named as Royal With an extensive
track record, he has constructed over 45 factories/plants in
Wada (Maharashtra) in collaboration with his group ‘Royal
Enterprises’. Stepped into the construction industry as a site
supervisor, he has come a long way now. His hunger and
eagerness to learn new things and keep himself updated to
the upcoming trends has helped him sustain into the
competitive environment the industry offers, and is also one
of the things that has a major impact on his career success..
In the beginning he started his journey as a site supervisor.
According to him he always tries to learn something new
related to civil from the beginning and that's the reason he
has completed this much projects successfully.

Can you tell us a little about your journey from a civil
engineer to present fame & success?
I started my journey has a site supervisor in Wada, Maharashtra. So
that I can learn about the construction works because my core field
was mechanical draftsmen. I am in this line from 1984. And after
gaining knowledge about this field I started taking contracts of steels
and then few years later I decided to take whole projects contract.
later I started to make my own buildings as a builder with my group
name as Royal Enterprises.
What efforts do you recommend a student to put during
his/her study years, which would be helpful to make
him/her to ready for industry life?
In our field, book knowledge is not more than enough to resist. You
should always try to do small internships during your college years to
have on field knowledge. I believe that you will observe there are
many new things you will see on the site which you can't learn from
the book.

In the current age of growing opportunities in
entrepreneurship & research work, what the scope of civil
engineering students in the field as fresher?
In this growing age, there are tons of opportunities for the freshers
to do something more advance things by doing research works,
modern techniques, etc
What are your predications about innovations &
development in the field of civil engineering?
India is a developing country so there is a great scope for the
freshers in development and research work. In the coming few years
there will be Immense development in the construction field.

What is your advice for aspiring civil engineers in the
field of research, innovation & ideas?
One should always gain some experience for the perfection in his
work. Research, innovation are amazing opportunity for upcoming
engineers. There are lots of ideas for urban civilization.

Do you believe in this age of industrialization is it
possible to maintain a balance between environment &
constructions?
Yes, I believe that we can maintain the balance between the
environment and the construction though there are many hindrances
during the working hour and there are many government rules and
regulations which we have to follow related to nature.

What are the qualities in a student, industries hunts for?
During recruiting, the industries hunt for the student’s skills, capable
to complete his task in given time and most importantly students on
field knowledge.
Accordingto you what is the most important invention in
the field of civil engineering till present?
According to my experience in this field the best invention is the
plasticizer, with its help we can construct a single floor within a day.
And can start next floor immediately. Its is being revolutionary
among these years. Where we can build a skyscraper within 3 to 4
years.
According to you how important is a job experience in the
field of civil engineering?
Yes, job experience or internship help us while recruiting. It has made
or job easy to explain the work.
Can you suggest some new project for student, which can
bring change in engineering field?
There are basically two kinds of students i.e. the persons interested
in infrastructures projects and the others interested in buildings one
should choose according to his interest there are many upcoming
groups with their big projects.

Mr. Ratan Singh
He is represents the new generation civil
engineers. After completing his B.Tech, he
grabbed the opportunity to work in Dubai as an
onsite engineer. After spending six in Dubai,
learning the modern practices in the
construction industry he decided to come back to
India. Here, he joined his father’s group ‘Swastik
Reality’, and is successfully contributing his part
by adapting technology and futuristic practices
in his projects.

Can you tell us a little about your journey from a civil
engineer to present fame & success?
I started my journey by completing B-tech from Hyderabad and from
there I was placed in Dubai on site as a civil engineer along with my 3
friends and I was in Dubai for 6 years and later I came back to India.
Though my dad was builder I decided to do service so that I can gain
some experience and learn new techniques which is helping me today.
After that I joined my dad's group and presently, I am working with
him as a builder my current projects is going on in Hyderabad,
Bangalore it includes public buildings, commercial buildings and many
more.
What efforts do you recommend a student to put during
his/her study years, which would be helpful to make
him/her to ready for industry life?
There is no need to be panic all you have to do is just give your best
in the studies whatever you are doing presently because that's the
main thing which will help you in future.

In the current age of growing opportunities in
entrepreneurship & research work, what the scope of civil
engineering students in the field as fresher?
In the current age of growing I suggest others to become RCC
consultant. I personally feel like that currently this is the best line
you should choose.
What are your predications about innovations &
development in the field of civil engineering?
This is best line anyone can choose like according to me in the whole
world development is something which won't stop so do
modernization in civil. There is lots of things you can do in this field.

What is your advice for aspiring civil engineers in the
field of research, innovation & ideas?
I think most of us know the answer of this question, since we all
know that there are tons of opportunities available in this field all you
have to do is try to find the right thing in which you are interested.

Do you believe in this age of industrialization is it
possible to maintain a balance between environment &
constructions?
I think yes, we can maintain the balance because Industrialization of
the construction process is increasing around the world due to its
potential to improve safety, sustainability, effectiveness, productivity
and efficiency.

What are the qualities in a student, industries hunts for?
During recruitment industries mostly hunt for the qualities like what
are the extra activities, internships, leadership qualities, etc students
would have done beside degree.
Accordingto you what is the most important invention in
the field of civil engineering till present?
I thinks it's self-healing concrete which increases the life of any
structure wherever it is used and I had worked on this in past and I
believe this is the greatest invention of civil engineering.

According to you how important is a job experience in the
field of civil engineering?
Yes, job experience is necessary in today’s generation. It makes us
feel that the person we hiring for the job is efficient.
Can you suggest some new project for student, which can
bring change in engineering field?
I would suggest students to do government jobs of infrastructures
for that you should try to clear government entrance exam.

Mr. Jay Singh
He started his journey as a site in-charge to learn the
practical knowledge about the civil engineering at
the same time he used to read many books related to
modern works of construction because as a
profession today he is a contractor and developer but
by degree he is a B-tech in computer engineering. He
had completed more than 14 residence building
projects as a contractor in Mumbai within 14 years in
this field and presently his own project is going on in
Silvassa of 7 residence buildings. His group name is
Shree Laxmi Construction and AKS builders and
developers.

Can you tell us a little about your journey from a civil
engineer to present fame & success?
I started my journey as site in-charge to gain some practical
knowledge because civil was not my core branch. Whatever I learned
from practically performing and from books which I used to read in
free time I applied it in my life and that is main thing which would
help anyone.

What efforts do you recommend a student to put during
his/her study years, which would be helpful to make
him/her to ready for industry life?
. See as a student you should always ask questions on which you are
studying not only in class but also as a fresher when you visit site you
should always questioning yourself whatever new things you see and
try to find answers of it.

In the current age of growing opportunities in
entrepreneurship & research work, what the scope of civil
engineering students in the field as fresher?
The scope in residence buildings are normal it’s like same technique
used almost everywhere but one can learn a lot in infrastructures
projects, dams, etc. Every day you have to face new challenges.
Modern machines can only be seen in this.
What are your predications about innovations &
development in the field of civil engineering?
I think everyone should day by day improve themself according to
time then only you can achieve your goals. Many innovations and
modern techniques are used in other part of the world but yet to be
practiced in India. I think firstly we should try to compete in this part
with other countries.
What is your advice for aspiring civil engineers in the
field of research, innovation & ideas?

According to me a civil engineer should have knowledge of all the fields
at least the basic ones other than our field. Starting three years
everyone should work on infrastructures and residential/commercial
buildings projects to gain immense knowledge regarding your
innovations and research. And I personally believe that if you learning
something try to get deep information about it. In future whatever you
do doesn’t matter but, in our field, you should never disrespect or cut
payments of labours because they are the ones, we are able to
complete this project.

Do you believe in this age of industrialization is it
possible to maintain a balance between environment &
constructions?
I think it’s difficult to maintain balance between them because nature
is the one which gets adversely affected by it like muddy ground is
converted into hard concrete base, trees are cutting down to make
roads though the government policies always try to less harm the
environment.
What are the qualities in a student, industries hunts for?
A Person should be punctual of time. Before leaving for home every
day he/she always try to complete his/her daily tasks and challenges,
he/she should know how to manage the workers and get his/her
work done. He/she should have handling power.
Accordingto you what is the most important invention in
the field of civil engineering till present?
. In the history of civil engineering the best invention is cement.
Without it there would be no skyscrapers or bridges.
According to you how important is a job experience in the
field of civil engineering?
It is very important for students of job experience as per your skills
and knowledge you will be get position in site.
Can you suggest some new project for student, which can
bring change in engineering field?
Dams, infrastructures, roadways, motor projects and many more are
the projects one must try to get jobs in because most of the modern
machines and techniques can be seen there first.
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Faculty
Wisdom

Bio-Enzyme’s Effect
on Recycled Aggregate
Concrete
- Mr Swapnil Raut
Assistant Professor
Every structure has a particular life span after which it has to be repaired,
reconstructed or demolished. The act of demolition always results in
generation of demolition waste. This demolition waste consists of different
components like hardened concrete, wood products, clay tile and brick,
sanitary and steel. General practice of handling this demolition waste is land
filling which has adverse effects on soil, ground water, etc. Thus, to avoid
land filling, we can recycle the aggregates and reuse them in construction.
Recycled aggregate can be obtained by a simple process that involves
breaking, removing, crushing, cleaning and sizing of hardened concrete
from an acceptable source.
The Bio-waste generated in our day-to-day life is actually not a waste as
everything can be reused, transformed and utilized in one or the other form.
One of which is bio-enzyme, a bio-product that is obtained by fermentation
of bio-waste. It has various characteristics that help in modifying any
undergoing reaction in many ways.
In India, every year 165-175 million tonnes of C&D waste is generated. If
proper actions are not taken with time, this waste will increase rapidly. If
proper actions are not taken with time, this waste will increase rapidly.
According to a report by NKG infrastructure, there will be shortage of 26.53
million houses in the coming years. There is an act under RERA, which gives
permission to undergo re-development of a building after 30 years of its
construction. But, a civil engineer designs a structure for life span of 50-60
years. This would not help in decreasing the concrete waste; rather it would
increase the generation of concrete waste which is not sustainable for the
environment.

With the advances in cement and concrete industry, many admixtures are
used in concrete mix to improve, modify or alter different properties of
concrete. A bio-enzyme is a bio-product prepared by fermentation of biowaste such as fruit peels, vegetable waste, etc. for a definite period. A bioenzyme has the ability to breakdown, create, change or catalyze any
reaction. The bio-waste contains a wide range of organic compounds which
can be used to alter/improve various properties of concrete and in many
researches it is found that the use of these bio-enzyme help to increase the
compressive strength of concrete, reduce or increase the setting time, etc.
Some uses of bio-enzyme are
a. To reduce the use of chemical fertilizer.
b. To fertilize the soil for vegetable growing.
c. To stabilize the soil.
d. To alter properties of concrete and cement.
e. Cleaning agent in various household activities.
f. Clean dirty and impure water in the farm.
Problem Statement:
For sustainable development, recycled aggregate concrete can be used in
construction works but as the aggregate used in making of recycled
aggregate has been already used earlier, RAC shows different values of
characteristic properties when compared with normal aggregate concrete.

The major property of concrete is compressive strength which
decreases by 10%-15%. The problem which is addressed is “Low
Compressive Strength of Recycled Aggregate Concrete”.
For increasing the compressive strength of RAC, trials are to be taken
with different dosages of bio-enzyme and results obtained would
clear whether the use of bio-enzyme in making of RAC helps to
increase the compressive strength or not.
METHODOLOY:
A. Materials
a. Aggregate
The aggregates should confirm the properties according to IS 383:
2016.

The aggregates should be in saturated surface dry (SSD) condition.
The Coarse aggregate to be used in our experiment are according to
IS 383: 2016 obtained from Navdeep Constructions. 10 mm and 20
mm size aggregate are to be used in 40-60 proportion.
The fine aggregates are to be fully replaced by recycled fine
aggregate obtained from Godrej plant.
b. Cementitious material
Type and grade of cement used is OPC- 53 (75%)
Fly ash (25%)
c Admixture
The use of admixture is only to increase the flow/workability for
easy handling of concrete. The results of the experiment would not
be affected by the use of admixture as it has been used in equal
amounts for all trials.
d. Bio-enzyme
Along with other components of the mix, bio-enzyme is also added to
different trials according to the dosage.
e. Preparation of Bio-enzyme
The bio-enzyme used is lemon bio-enzyme. The period of
fermentation in our case is 3 months i.e. from October, 2019 to
January, 2020.

Mixing of material:
1. Firstly, the internal surface of mixer is buttered with cement paste or
simply water to avoid sticking / accumulation of mix material on
surface.
2. The next step is addition of coarse and fine aggregate to the mixer and
mixing them for a while, then cement is to be added and mixed and
water is poured into the mixture in next step.
3. Later, admixture is added and mixed to increase workability and lastly
bio-enzyme needs to be poured and mixed according to the dosage.

The dosages planned are according to the above table

Comparison of Results:
After one or two trials, the results of compression test help us to decide
the next dosage of bio-enzyme. If the results are satisfactory, we can
continue with the designed procedure, if not we can accordingly decide
the next dosage for improved results.
Computation of results and getting a generalized optimum result:
After all the trials are completed, the next step is to obtain a optimum
dosage that has the maximum compressive strength. For that, a graph of
compressive strength v/s dosage (dependent v/s independent quantity)
is to be plotted. The dosage having maximum compressive strength at
28th day is the optimum dosage (ml/m3).
EXPERIMENTAL RESULTS:

Graph 1. Compressive Strength v/s No. of Days

Graph 2. Compressive Strength v/s Dosage of Bio-enzyme

OUTCOME:
Based on the experimental work done in the project, We get the maximum
Compressive Strength of 28.83 N/mm2 (96.1% of 30 N/mm2) corresponding to
RAC having 200 ml/m3 bio-enzyme dosage which therefore turns out to be
the optimum dosage. Also, from the other dosages, it is clear that the bioenzyme used surely helps to improve the Compressive Strength of Recycled
Aggregate Concrete.

Water Conservation
techniques for Drought
Area
- Ms.Prajakta Kamble
Assistant Professor
The word “drought” is a relative term, and is defined differently by different
regions and sources. Drought defines by a Webster’s Dictionary as “a long
period of no rain”, though this is an inadequate definition for the water supply
industry. Wikipedia describes drought in stages and effects “ As a drought
persist, the conditions surrounding it gradually worsen and its impact on the
local population gradually increases. Drought go through three stages before
their ultimate cessation. High scarcity of drinking water might be faced in
these villages.
Though the GR dated 25 November 2014, government has declared drought –
like situation in 1959 villages from 22 districts. In 2011 – 12, heavy drought
situation was created in Western Maharashtra and Marathwada. It is observed
that after every 2 years, drought situation is created in some areas .A
meteorological drought occurs when precipitation consistently falls short of
average levels for periods of months or years. A hydrological drought occurs
when the amount of water needed by crops for growth exceeds the amount
available in the soil .
In recent years, it seems that the pattern of monsoon is changing. There is a
radical change in the pattern of arrival of monsoon and its journey across the
northern region. Monsoon covers its area before its regular time table and it
stays back till last weeks of September from last few years.

In the year 2017 Maharashtra state received only 89.1% of rainfallof 33
districts, nearly 10 districts received rainfall between 50% to 75%. Around 15
districts received rainfall between 75% to 100% while 7 districts received
more than 100% rainfall Jalana, Aurangabad,
Beed & Osmanabad are the most affected districts in Maharashtra. The state
govt. has announced total 6250 villages as drought affected regions among
which 753 villages are from Aurangabad district, 970 from Jalana district
while Beed & Osmanabad share 685 & 438 villages respectively.
The shortage of fodder across the state has made the situation more dreadful
as the state has to spend Rs. 6 Crore daily on fodder, the bill so far is pegged
at Rs. 235 crore,
1) Biosand filter Process
A technology called biosand filter (BSF) is a point of use water treatment
system adapted from traditional slowsand filters. Biosand filters remove
pathogens and suspended solids from water using biological and physical
process that takes place in a sand column covered with a biofilm. BSFs have
been shown to remove heavy metals, turbidity, bacteria, viruses and
protozoa.
BSF also reduce discoloration, odor and unpleasant taste. Studies have shown
a correlation between use of BSF and a decrease in occurrence of diarrhea
Because of their effectiveness, ease of use, and lack of recurring costs,
biosand filters are often considered appropriate technology in developing
countries.

of their effectiveness, ease of use, and lack of recurring costs,
biosand filters are often considered appropriate technology in developing
countries.

2)DESALINATION PROCESS
Desalination is process primarily done in developed countries with enough
money and resources. If technology continues to produce new methods and
better solutions to the issues that exist today, there would be a whole new
water resource for more and more countries that are facing drought,
competition for water, and overpopulation. Though there are concerns

Fig. 3 Ceramic Water Filter

Fig. 2 Desalination Process

3)CERAMIC WATER FILTER
Ceramic candle filters basically consist of an upper and a lower container,
one or more ceramic candles in between, a tap and a lid. Usually the
containers have a diameter of about 30 by 25 cm depth for a treatment
capacity of about 8 L and a flowrate of 1-2 L per candle.
The ceramic candles are screwed into the base of the upper container. To the
lower container is attached a tap that allow to withdraw safe water without
risking recontamination. A lid is placed on top of the upper container to
prevent contamination. Candles can have very slow flow rates, so it is
common to use two or more candles in one filter. The candles are made up of
clay and the container can be made from plastic, aluminum, copper, steel or
clay material. Though clay containers keep water cold and tasty, due to its
fragile nature other materials nowadays replace it.

Feasibility Of Recycling
Construction
and Demolition Waste
- Priyanka D. Deshmukh
Assistant Professor
India has emerged as one of the world's second fastest growing economies.
As a result of this rapid economic growth, a significant increase has been
observed in the construction activities over the recent years. According to a
research carried out by Centre for Science and Environment (CSE) in 2014,
the construction activities in India are growing at an annual rate of 10 per
cent over the last decade. According to eleventh year plan, construction
industry in India is the second largest economic activity after agriculture.
Investment in construction accounts for nearly 11% of India’s GDP.
With these enormous developments in the sector, a few demerits walk in.
One such demerit is Construction and demolition waste. Construction and
demolition waste is generated whenever any construction/demolition
activity takes place, such as, building roads, bridges, flyover, subway,
remodelling etc. It consists mostly of inert and non-biodegradable material.
In addition, it includes the materials generated as a result of natural
disasters. Central Pollution Control Board has estimated current quantum of
solid waste generation in India to the tune of 48 million tons per annum of
which waste from Construction Industry accounts for 25%. The total
quantum of waste from construction industry is estimated to be 12 to 14.7
million tons per annum.

Source: Technology Information, Forecasting and Assessment, Department of Science
and Technology, Government of India

Concrete appears in two forms in the waste. Structural elements of
building have reinforced concrete, while foundations have mass nonreinforced concrete, plain cement concrete.
Large quantum of bricks and masonry arise as waste during demolition.
These are generally mixed with cement, mortar or lime. Stone arises
during excavations or by demolition of old buildings.
Metal waste is generated during demolition in the form of pipes,
conduits, and light sheet material used in ventilation system, wires, and
sanitary fittings and as reinforcement in the concrete. Metals are
recovered and recycled by re-melting.

Considering the thumb rule stated by Technology Information,
Forecasting and Assessment Council (TIFAC), a new construction
generates 40-60 kg of C&D waste per sq m.
Management of C&D Waste:
Due to its inert nature, C&D waste cannot be subjected to composting or
incineration as a method of treatment. Moreover, the wastes are being
disposed off improperly and illegally in order to avoid transportation and
tipping costs. Farm land, prime residential areas, pits and low lying areas
have become disposal sites. These landfills have also become threats to
ground water contamination. Moreover, the boom in the construction
industry has increased the stress on natural resources. According to a
study commissioned by Technology Information, Forecasting and
Assessment Council (TIFAC), 70% of the construction industry is not aware
of recycling techniques.
Benefits of Recycling:
It reduces the emission of greenhouse gases.
It reduces the need to extract raw materials and transporting the
materials long distances. It reduces the need for new landfills and the
costs involved in it.
Recycling saves energy and also reduces the environmental impact.
It creates employment opportunities in recycling industries.
Advantages are reduced disposal of waste to landfill sites and
reduced mineral extraction.

Works carried out using C&D waste:
In a study, it was found that partial selective demolition (i.e. removal of
non-structural elements for recycling, followed by traditional demolition
of all other materials and their disposal in landfill) does not imply a
significant environmental impact reduction.
The generation of industrial by-products has been increasing at an
alarming rate. Depending on the type of industry, there is a wide range of
industrial by-products. One such type of material is ground granulated
blast furnace slag (GGBS), which is typically obtained from blast-furnaces
of steel industries. GGBS, which is mostly comprised of silicates and
alumina, may have binding properties and thus can be used as partial
cement replacement. There have been some studies on the use of this
material as aggregate and part of the binder in the production of
concrete.
The research and usage of different types of recycled C&D materials in
geotechnical engineering projects have been studied, with an emphasis
mainly on their application as filling material for embankment
construction and as base layers for transportation infrastructures. The
importance of recycling C&D material has been raised due to the scarcity
of natural aggregates, the large volumes of landfills, as well as other
environmental concerns. The increased growth of construction
worldwide has resulted in the consumption of vast amounts of virgin
(natural) aggregates. The reuse of aggregates coming from concrete and
masonry as a base course for road-ways is a common practice in the
Netherlands.

In Australia, it is common to mix recycled concrete aggregate with small
amounts of crushed bricks and soil to obtain are cycled product
considered suitable for use in pavements
Over the past decades, many researchers have developed studies related
to the usage of recycled aggregates. O’Mahony and Milligan (1991) studied
the option of using crushed concrete and demolition debris as sub-base
recycled aggregate. In this it was concluded that a mixture of 25% of
recycled concrete aggregate with 75% of natural aggregate is able to
achieve the same permanent deformation properties. The studies that
have been developed in recent years have shown the possible use and
acceptable performance of C&D materials as recycled aggregate.
Examples of Recycling in India:
Even though legal reform in this area is taking a long time in India, several
architects have already taken steps to reuse waste in their buildings.
There is the example of a school building in Rajkot designed by
Ahmedabad based architect Surya Kakani that has been built from the
debris of Bhuj earthquake. The Institute of Rural Research and
Development (IRRAD) building in Gurgaon has innovatively recycled and
utilised its own construction waste in the building itself. But these are
limited steps and they will have to be encouraged with policy and fiscal
support.

Conclusions:
An effective and efficient usage of natural resources, as well as a
mitigation of the environmental impacts induced by their extraction,
could be achieved if proper management and recycling policies of C&D
materials are also implemented. Recycled aggregate can be used as
general bulk fill, sub base material in road construction, fills in drainage
projects and for making new concrete. Feasibility analysis has been
carried out for a 25000 tons/annum recycling plant to produce recycled
aggregate from waste concrete and Masonry and bricks. Due to marked
preference of the customers to use natural aggregate, Recycled
aggregates have to be marketed at a discount to achieve sale of
25000tons/ year in 2 to 3 years’ time. Environmental impact of recycling
has both more advantages over-limited disadvantages. Moreover
recycling of C and D waste for various construction activities is the need
of the time.

Coronavirus Pandemic: The Other
Side of Coin
- Mr Pritesh Bhana
Assistant Professor
The question about COVID-19 pandemic being a godsend for human beings or
not cannot be answered, but it would seem to be one for the environment.
Following the outbreak of the coronavirus, many countries had adopted
lockdown procedures that stopped people from moving out and for shops and
other establishments to close down.
Before the start of the COVID-19 pandemic, the air around us had been
deemed very toxic to breathe in due to the amount of greenhouse gases that
had been emitted over the centuries. The Earth faced rising temperatures,
which in turn led to the melting of glaciers and rising of sea levels.
Environmental degradation was happening fast due to the depletion of
resources such as air, water and soil.
But after the coronavirus lockdown commenced, there have been slight
changes in the environment.
After the lockdown was put in place in many countries, there was lesser
travelling done by people, whether it be by their own cars, orby trains and
flights. Even industries were closed down and not allowed to function. This in
turn led to the pollution in the air dropping significantly, as there was a
marked decline in nitrous oxide emission.
With humans indoor, several accounts suggest that nature is reclaiming its
space. Whereas, in Pre-Covid 19 world there was growth in urbanization and
industrialization and 55% of the world’s population was living in cites, which
leads to environmental problems like air pollution, noise pollution, growth in
vehicle ownership and congestion, accidents, growing fuel consumption,
negative impact on health and degrading live ability of cities. Also, as per
United Nations (UN) 68% of the world population projected to live in urban
areas by 2050. Which will further lead all these problems.

In conclusion, though there has been a positive impact on the environment
and society due to the lockdown, there is fear that once people start
travelling again or go back to doing what they have been doing, all the
positive impact will also disappear.
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Volcanic glass spray-promising
mosquito resistant Building
material
- Dipesh Sharma

Malaria, an infectious disease transmitted by mosquitoes, annually kills some
thousands of people. The use of insecticide-treated bed nets and indoor
residual sprays are the most common and effective methods of reducing
mosquito populations in most of the countries today, But mosquitoes are
becoming increasingly resistant to the commonly used insecticides such as
pyrethroids, so the need for alternative safe chemistry to use in controlling
mosquitoes is important.
The volcanic glass material used in this new intervention is perlite, an
industrial mineral most frequently used in building materials and in gardens
as a soil additive. The tested insecticide created from perlite, called Imergard
WP, can be applied to interior walls and ceilings -- and perhaps even inside
roofs -- as an indoor residual spray. The spray contains no additional
chemicals, is not toxic to mammals and will be cost effective. Early results
show that mosquitoes do not appear to have resistance to the perlite spray.
In the study, North Carolina State University entomologists worked with the
Innovative Vector Control Consortium (IVCC) based at the Liverpool School
of Tropical Medicine and Imerys Filtration Minerals Inc. to test Imergard WP.
Researchers used the spray in experimental huts in the Republic of Benin
(West Africa) to test the effects of the spray on both wild and more
susceptible strains of Anopheles gambiae mosquitoes, the primary malaria
vector in sub-Saharan Africa.

Researchers used four different tests to verify the efficacy of Imergard WP.
Control study huts had no mosquito-prevention spray. In the second group
hut walls were coated with a common pyrethroid. Hut walls were sprayed
with Imergard WP in the third group, while in the fourth group hut walls
were sprayed with a mixture of Imergard WP and the common pyrethroid.
Huts with walls treated with Imergard WP, with and without the pyrethroid,
showed the largest mosquito mortality rates. Results showed mortality rates
of mosquitoes alighting on Imergard WP-treated walls were greater than
80% up to five months after treatments, and 78% at six months. The
treatments were effective against both susceptible and wild-type
mosquitoes.
"The statically transferred perlite particles essentially dehydrate the
mosquito," said Mike Roe, William Neal Reynolds Distinguished Professor of
Entomology at NC State and the corresponding author of the paper. "Many
die within a few hours of contact with the treated surface. Mosquitoes are
not repelled from a treated surface because there is no olfactory mechanism
to smell rock."

Huts sprayed with only the common pesticide had mosquito mortality rates
of around 40 to 45% over five months, with those rates dropping to 25% in
month six of the study.
"The processing of perlite as an insecticide is novel," said David Stewart,
commercial development manager for Imerys, the company that created
Imergard WP, and co-author of the paper. "This material is not a silver bullet
but a new tool that can be considered as part of an insect vector
management program."

STUDY OF RULES AND BYE-LAWAS
OF TOWN PLANNING
DEPARTEMENT
- Ashish Gokhlani

The term town planning is used to indicate the arrangement of various
components or units of a town in such a way that the town attains the
significance of a living organism. The knowledge of town planning helps in
achieving the best possible advantages of the situation of town with respect to
its land and the surrounding environments. We decided to carry out the study
of the Rules and Bye-Laws of Town Planning Department, Dhule (Municipal
Corporation Class D) It’ll be helpful for everyone concerned with town
planning. The necessity of town planning can very well be appreciated by
mentioning the evil situations which a town has to face in the absence of town
planning.
The town planning demands active imagination and sharp common sense of
the understanding of various needs of the society occupying or likely to
occupy the town and also be appreciated by all the sectors of public. The town
planning is a science as well as an art too. The science consists in collecting,
correlating and analyzing the facts about a town. The art lies in arranging the
components of a town in such a way that the final result is in the form of a
beautiful, convenient, economical and efficient unit
OBJECTS OF TOWN PLANNING
The four essential objects or ideals of any town planning scheme are beauty,
convenience, environment and health.

The object of beauty is achieved by taking the most possible advantages of
the natural conditions surrounding the town and also by giving
architectural finishes to the various components of the town·
The object of convenience is understood in the form of various economic,
social and recreational amenities to be given to the public. These amenities
include cheap electricity, transport facilities, adequate water supply, easy
disposal of sewage and industrial wastes, open spaces, parks, town halls,
cinema houses, community centers, stadiums, etc.
The object of environment is important in the sense that environment
should be molded in such a way that man can go about his normal
activities with the least amount of strain. The complex problems of the
modern society such as tiresome travel to work, long hours of work,
limited time spent within the community, etc. These mal-adjustments have
tended to destroy the vitality of urban living and the town planning is
mainly concerned with bringing about a better relation between man and
his environment.
The object of health is accommodated in a town planning scheme by
providing parks and playgrounds for the public, by maintaining the
pollution of various forms to the lowest possible degree, etc.
PRINCIPLES OF TOWN PLANNING
The subject of town planning demands knowledge of various professions,
especially those of engineering, architecture and surveying. The town should
not be designed only to satisfy the needs of the future generation. But the

probable growth and development of the town should be suitably conceived
by the town planner and it should be seen that the town does not develop in
any haphazard fashion.
Some of the guiding principles of town planning are as follows:
1. General Land Requirements:
2. Land Use Classification:
All the land in the town or a city is well decided for its use. They are generally
classified as:
Residential Zone
Commercial Zone
Industrial Zone
Public & Semi Public Zone
Agriculture/ Green/ No development Zone
Green belt
3. General Building Requirement:
For the areas outside congested area in the development plan, regulation for
outside-congested area shall apply. However, in congested area, if the original
land holding is more than 0.40 Hector, then all the regulations of noncongested area except FSI shall apply. This includes
Permissible FSI (TDR etc)
Setbacks
Marginal Distances

4. Special Schemes and their regulations:
Special Townships Policy in Municipal Corporation area, shall be allowed to be
developed as per Government directives issued under Section 154 of the MR &
TP Act, 1966 vide Government Resolution No.TPS-1806/2348/CR-476/06/UD-13,
dated 3rd July, 2007 and amended from time to time.
5. Acquisition/ Development of Reserved Sites in Development Plan:
The use of land situated within the Municipal Corporation limit which has been
reserved for certain purpose in the Development Plan shall be regulated in
regard to type and manner of development / redevelopment according to the
provisions. When owner is allowed to develop the reservation, he should have
exclusive ownership/ title of the land without any restriction under any other
Act or regulation in force.
6. Requirements of parts of buildings:
This part sets out the standard space requirements of various parts of building,
light and ventilation, the building services, fire safety, etc.
7. Fire Protection Requirements:
All buildings shall be planned, designed and constructed as per these
regulations done in accordance with provisions of the Maharashtra Fire
Prevention and Life Safety Measures Act, 2006 as amended from time to time,
and Part IV of Fire Protection of National Building Code of India (for the
provisions which are not covered in these regulations.) In case of building
identified in Regulation for Special Buildings, the building schemes shall also
be cleared by the Fire Officer.

In this article, the rules and bye-laws for the Town Planning department,
Dhule (Municipal Corporation D) have been studied. The following points are
thereby examined and information has been gathered about them:
Importance and application of various rules and bye laws.
Necessity of these rules for proper ventilation, lighting and lifestyle of
people
The role of these rules and bye-laws in the proper growth of a city.
Various documents required for sanction of plot layouts, residential
buildings, commercial buildings and public buildings.
Role of these rules and bye-laws in design, analysis, valuation and sanction
by the Engineers and Government officials
Problems faced by Town Planning Department due to practices carried out
by the Engineers and The Problems faced by the Engineers due to the
practices in the Town Planning Department.

Earthquake Resistant
Building and Designs
- Neelay Prabhu
Deep Doshi
Devesh Ajmera
Harsh Agrawal

Earthquake occurs due the unexpected movement of the earth’s surface. This
happens due to the sudden movements of the earth’s crust along the fault line,
when the tectonic forces occur, thus causing an earthquake. A tremendous
amount of energy is released in the form of tremors and vibrations such
earthquakes are called tectonic earthquake. Such tectonic earthquake that
occurs naturally cause great loss of life and property. To avoid such loss there
Earthquake Resistance Structure
that are being implemented. These
Earthquake Resistance Structure are specially designed to minimize the loss
and damage that occurs .. While it is not possible for a structure to entirely
immune to damages caused from earthquake. The major aim of the
earthquake resistant structures is to construct a structure that can fare better
during seismic activity than their conventional counterparts.
To make buildings earthquake resistant it’s important to keep them light and
flexible. This helps in absorbing and distributing the energy of their movement
during an earthquake. It is imperative to use ductile material that bends
without breaking. This helps in making the building shock absorbent. It is
necessary to ensure that the joints of the structure to bear a lot of pressure
otherwise this will cause in breaking of joint and ultimately collapse of the
structure. Load bearing structures are not much resistant to earthquake.
During the earthquake, the buildings that suffered the most were load bearing
structure. That is why it is essential to follow the design codes as mentioned in
the National Building Codes of India.

On the left is structure of a building which is made out of stacks of cubes. Here
the problem is that cubes have no structural integrity , so no matter how well
you plan and design the design the building in the ground, no matter how
strong its columns and beams are , the building is held on up exclusively by its
corners ,it’s only as strong as its weakest corners. Now what an earthquake
does principally is move the ground side to side. Many earthquakes also move
the ground up and down. Earthquakes also produce torsion,twisting motion. If
any of these corners break this building is coming down.
Now the figure on the right show only a slight difference from the previous
one, the only difference is you can see is that there are triangular braces being
added to the structure. The triangular braces that are snapped at the corners
makes them stronger than the normal corner of the structure. They help in
distributing the pressure that structure inherits to them uniformly and hence,
there is less load on the corners.

The advantages for such structures are as follows: Costs only 15 % more to
build than the normal structure, Can bear the torsional strain on the joints, The
lateral and the vertical components get stronger which can withstand lateral
and the vertical seismic pressure. Similarly, the disadvantages for such
structures are as follows: Huge difficulties in realizing braces on site,
Challenges in building masonry walls within a triangular structure, If the
weight of the braces increases then there is more pressure that will be added
to the structure. The limitations for the structures are as follows: The
earthquake resistant structure are made with a vision that it can bear a
earthquake of a specific magnitude. If the earthquake exceeds the limit which
is not in anyone’s control then the structure may eventually collapse, There is
lack of ductility in the structure which is something seen in every earthquake
resistant structure.

Construction Industry Post
Covid-19
- Saneel Gaikwad,
Pranay Bari
We all are in the middle of a crisis that we never imagined would show us
the other side of the world that we live in. We’re not only fighting day and
night to save our citizens, but parallel we’re also fighting economic
slowdown, unemployment and we still have no idea what’s coming next
for us. But, as the representatives of the Civil Engineering fraternity, it
becomes our primary duty to question ourselves and our education that
“How will be the construction industry post Covid-19?”
History repeats itself. Ironically it’s not a myth. From World War 2 at
Hiroshima and Nagasaki to many other natural calamities in the recent
past. We have witnessed horrific incidents, over all this we’ve seen
miracles too, and these were only possible when mankind work in
synchronization with the nature. A virtual war between humans and
Corona Virus has come into action. Its wrath can not only be seen in some
nations but on the whole earth. But, the construction industry has always
risen up from the ashes and contributed its part efficiently

Upcoming Challenges
The first challenge we’re going to face is ‘Inflation’. We’re going to witness a
significant spike in material prices and all the services linked to the construction
activities, scarcity in availability of workers, also little things like the new
norms of social distancing and safety will add up to a huge amount. The
insurance of workers continues to be a major issue for us to foresee as they
indirectly have also been fighting a humanitarian crisis.

Future Construction Mantra
The revolutionary change that the crisis demands can be achieved if we
adopt the mantra “Design-Manufacture-Assemble”. We represent a major
percentage of the GDP and months of lockdown results into no
construction activity at all for majority of that period. And to tackle this
problem we’ll have to focus on precast construction. If we start doing
precast, some indispensable structural members like beams, columns,
slabs, etc., we will surely be ready for stranded big projects in future.

Conclusion
If we are looking to counter the situations that can be termed as crisis in
the near future, then it’s time to brain storm, take a 360 degree view and
think from all the directions, not only about the construction industry, but
also the socio economic factors affected by the construction industry in
general.

Pervious concrete: A bridge
between Rain water and Ground
water
- Mukta Hole,
Mayank Mehra,
Ritik Mehta
There are many crises related to water and water scarcity is one of them. As
we are all aware of the fact that there is only 2% freshwater available and
rest of 98%consist of salt water. This 2% of fresh water available for the usage
purpose is been contributed by 87% of glaciers, 1% of lakes and rivers and 12 %
of the ground water available. Water shortage leads to illness and billions of
people all-around suffer death aspiring diseases and this is due to lack of
proper quality and quantity of water made available. Thus bringing a
solution for this problem we are introducing the concept of rain water
harvesting using the pervious concrete system hence recharging the ground
water table.
Pervious concrete is a multipurpose pavement unlike conventional Asphalt or
concrete pavements which create storm water runoff. Pervious concrete
provide hard and durable, vehicle or pedestrian, surface while as our passive
form storm water management system totally design system has no enough
to manage, 100% of the water that falls on it infiltrate through it removing the
need for additional single purpose infiltration and treatment devices,
drainage pipes, curbs, gutters and slopes that reduces the amount of
developable land and add to project costs.

Using the concept of rain water harvesting and implementing the pervious
concrete I.e. together using this two techniques we can store rainfall water
as a water used in our daily purposes which is thrown away and can treat
and filter this water
Previous concrete is a durable concrete pavement with a large volume
(approx.20%) of interconnected voids. Like conventional concrete, it is
made from a mixture of cement,coarse aggregate and water. However, it
contains little amount of sand or no sand resulting in an open-cell structure
voids that allows water to flow through it readily. The porous concrete is
instrumental in recharging groundwater, reducing heavy water runoff by
capturing rainfall and giving the directions to flow through the previous
concrete. This property of pervious concrete helps to recharge the
ground water .This pavement technology creates more efficient land use
by eliminating, the need for retention ponds swales, and other heavy
rainfall water management devices. The ever increasing future demand
can be lower down using such methods. This method can definitely help us
in recharging ground water table which is day by day going down due to
the cities turning them totally into concrete.

During heavy rain falls, plenty of water in the form of rain is wasted which
can be stored for the future use. In country like India, where the scarcity of
water is a major issue, we can implement this rain water by storing it in
the tanks or giving it a direction to the flow of ground water so that it can
contribute to the ground water table.

Applications of Pervious Concrete:
In apartments:
The rainwater management in the pervious system can be in such a way
that the water percolated in different areas can be brought together in a
specific area where the pervious concrete system is applied (if only a
certain part is constructed as pervious system). Also the water which gets
percolated on the roof of the apartments can be brought down near the
concrete area by the use of the pipelines and the water can be directed to
flow in that particular area where it is applied and water can easily find its
way down inside the ground.

By filtering and treating the water :
Once the water seeps down the ground the tank container will collect
the water which gets fitted in it and the remaining water will contribute in
recharging ground water table. The pipes of the tank container will be
further connected to a tank system where all the water filtration and
treatment of water will be done. This treated water can be stored in the
containers. And the treated water can be used for domestic purposes in our
household activities

·

Without filtering and treating the water:
The container below the ground will collect the water and the pipe will
be connected to the tank directly. This tank containing in filterwater can be
used for purposes such for as flushing in the commodes. The study says that
the flushing for the single time wastes 1.6 gallons (i.e. 6litres of water) at a
time. This wasting of pure water which is send to us by government by
treating the water for making useful use of it is being wasted by us only just
by flushing once. So this thought of using this infilter water for flushing the
toilets is more effective than anything else.

Use of pervious beside the driveways:
As we know that the conditions of our roads during the monsoons, there
are potholes everywhere on the roads full of water and an reason behind the
accidents too. This all happens as there is no certain direction given to the
water to flow besides the driveways. The construction of roads are done in a
way that the road is having a height than the beside space, it actually looks
like a slope which is kept in way that water can be directed down and not
get collected on the road. The previous system helps in a way that as the
water will be directed down the road it will absorb all the water as a thirsty
concrete and give water a way down the ground helping in recharging the
ground water table. As pervious concrete has low strength than the general
concrete it cannot be used on high traffic roads.

Planty Cube
- Abhinav Vishwakarma
Yash Shah
Dhruv Shah
The idea of a living module assumes a different form in Planty Cube, a
vertical farming solution that can be scaled rapidly and real-time monitoring
for year-round crow growth. Developed by Seoul, South Korea–based
startup, the system is based on a smart 5-square-centimeter individual
planter called a Pickcell that contains seeds and a nutrient plug to facilitate
germination. Equipped with internet-connected sensors and vegetationspecific LED lights, each Pickcell enables close monitoring and customizable
growth control for an individual plant. The plug-and-play module fits neatly
into prefabricated shelving units that accommodate multiple Pickcells. The
adaptable system, which allows precise control from a smartphone (or
maybe fully automated), is inherently more customizable, scalable, and
reconfigurable than other vertical farms.

While Planty Cube optimizes vegetation growth, Source, a roof-mounted
hydro panel, maximizes water-harvesting. Developed by Scottsdale, Ariz.–
based company Zero Mass Water, Source is an off-grid water-capturing
device that requires just air and sunlight. A single Source array, which
consists of two 4 foot-by-8-foot hydro panels, delivers between 4 and 10
liters of fresh water a day—depending on sunshine and humidity levels—
and is enough drinking water for one to four people. Each array can store up
to 60 liters of water, which is mineralized by the system with magnesium
and calcium for optimal electrolyte balance and taste. Given the latest
statistics by the United Nations reporting that a third of the world’s largest
groundwater systems are under stress and that two-thirds of the global
population encounters severe water scarcity for a month or longer each
year, Source is poised to offer a necessary reprieve.

Solution to water
logging
- Navinkumar Gupta
Ashutosh Maurya
Mallika Mishra
As cities grow and develop, the urban landscape undergoes a high degree of
change, at same instant many problem are also arise ,one of the major
problem which often occur is water logging. Water logging is a form of
natural flooding when water level rises to surface level as the result of
overflow from the sewer line. It mainly occurs due to choking of sewer line
by solid waste such as plastic bags, plastic materials, cane, wood pieces etc.
For dealing with such a problem government spend huge expenditure to
clean sewer line/drainage line. Water logging mainly affects the people
living in low level terrain(area) because most of the time water enter to their
houses due which there have face many problems.
Proper functioning and a clean sewerage system are very important for life
to sustain on earth. It is very important for the health, sanity, cleanliness and
environment of each and every individual, plants and animals around. An
improper and untidy sewerage system can highly endanger the health
conditions of the vicinity and lead to various fatal diseases. Sewerage water
contains non biodegradable as well as biodegradable substances which are
entrapped into the channels for several days when not cleaned or flushed
properly this biodegradable waste start to decompose within the channel
and create various poisonous gases and liquids. These poisonous gases and
liquid can enter the Marine bodies, farms, underground water and create
problems of sanity, drinking water.

The workers that have to go inside the manholes and clean these laterals and
supply of the sewerage system and many of them face diseases which are
fatal. As we know labours cleaning sewer line /drainage system seem
unethical and also they are lead to high risk of catching infections or
poisoning due to hazard material which were present in the form waste.
Many times due to choking water or sewerage flow is interrupted and this
black or grey water comes up into the city or town. As to avoid these all
problems we come up with such setup which will very effective and
economical. After implementation about 90% of these problems will be
solved.
We’ve created a machine to tackle this problem, which requires minimum
expenditure.

Materials required:
Fan
Fan contains three blades each at angle of 120 degree, are of bucket
shape in such a way that it can easily pick up the waste and throw it toward
container.
Container

Container contains following equipment are as follow:
Compressor equipment at top of the container throughout.
Air blowing equipment at both side of container. Container also contain
pores at bottom side throughout in order to drain off all the water while
compress

Working:
When it starts raining and the machine is switched on, the machine is placed
near the drain, the fan will pick up the waste like plastic bags that might clog
the inlet and the fan throws the waste with its rotational motion into the
container that is placed at a calculated distance and is inclined at a perfect
angle so that the waste targets only the collector container inlet.
Now, that the waste is collected in the container; the waste automatically
slips into the compressor and is compressed. The excess water in the waste
drains off through the holes at the bottom of the container.
Next, hot air is blown on the compressed waste remains to dry it off
completely; this process eliminates the growth or production of harmful
organisms.

K-Briq: A Sustainable
Brick Reducing Carbon
Emissions
- Alisha Chaudhary

Scottish start-up Kenoteq has propelled the K-Briq – an increasingly
manageable structure bricks that is unfired and made of 90% development
waste. It calls attention to that at present up to 85 % of bricks utilized in
Scotland are imported from England or Europe, which isn't reasonable in the
long haul. The K-Briq only accounts for one tenth of the carbon discharges
than in production in a normal bricks. The K-Briq appears as though a typical
bricks, gauges the equivalent and carries on like an earth brick, yet offers
better protection properties in strength and insulation.
K-Briq is an unfired brick produced using waste materials that would
somehow be sent to landfill. It is fabricated utilizing customary strategies,
without concrete, and on the grounds that the procedure evacuates the need
of firing the bricks. It flaunts one-tenth the carbon impression of mud bricks.
The block doesn't require painting or surface treatment and has the potential
for a scope of various shading completes the process of utilizing reused
color.The exhibition attributes of the unit and its 'assemble capacity' make it
appropriate for the majority of the applications generally held for
conventional block/concrete items and truly inadmissible for air-dried items.

KENOTEQ expects that the K-Briq will bolster house building requests, selling
through brick vendor circulation systems. They will initially set up in
Scotland at that point hope to extend to Europe and afterward all around.
They will target deliberately chosen squander dealing with and set-up
creation offices. The principal pilot creation office is presently being worked
on, with preliminaries starting through the span of 2018.

Green Concrete
- Harshali Yeram

Around 5-10% of the world's complete CO2 outflows originate from
assembling concrete which is approx. 1 ton of portland concrete equivalent
1.1 ton of co2 and residue discharge because of gas is discharged when
limestone and mud are squashed and warmed to high temperatures. Green
cement is characterized as a solid which uses squander material as in any
event one of its segments, or its creation procedure doesn't prompt natural
obliteration, or it has superior and life cycle maintainability.
Different endeavours have been directed by specialists to show up at certain
options that can altogether decrease high vitality expended and ecological
effects during manufacture procedure of concrete, including executing the
idea of mechanical nature and green science just as nano engineering that
reviews the conduct of the structure and association of nano particles of
concrete in the blend for accomplishing better. The cleaner advancements in
solid creation, for example, subbing moderately high level of concrete by fly
debris (up to 100%), Granulated impact slag (up to 80%), silica exhaust (up to
5-10%)that the utilization of other common pozzolans, improvement of
cement with reusing or waste materials, and creating nano concrete by
coordinating CNT's or self detecting CNT's in the solid blend for better as far
as quality, firmness, and sturdiness, have been created and are tended to in
this paper.

A few endeavours that have been done as far in executing the idea of green
concrete and material advancement of nano-silica in Indonesia are talked
about. At last, issues in the acknowledgment of and expected boundaries
to green concrete just as political situations that have been embraced by a
few nations through the usage of different needs and deregulation in
different fields are additionally talked about.

Advantages of Green Concrete
1. Decrease of the solid business' CO2-emission by 30 %.
2. Expanded solid industry's utilization of waste items by 20%.
3. NO natural contamination and practical turn of events.
4. Green cement requires less upkeep and fixes.
5. Green cement having preferred usefulness over ordinary cement.
6. Great warm safe and heatproof. Compressive quality conduct of ceracrete
with water concrete proportion is like ordinary cement.
7. Flexural quality of green cement is practically equivalent to that of regular
cement.

The Driverless Future of
Construction Robotics
- Kabir Jangam

As our world continues to grow and evolve, so do our infrastructure needs.
Bridges are going to fall apart, dams are going to break, levies are going to be
overwhelmed and the reason that we’re not doing that kind of work right
now is it’s just expensive. But if we don’t take care of them, then it’s going to
cost even more in the long run.
Noah Reedy Campbell’s company, Built Robotics, is dedicated
to finding a solution. He says “Those kind of massive infrastructure projects,
they need to happen over the next 10-20 years, I think robots are going to
play a really big role. And if they succeed, that fundamentally change the
way our world is built.”
But How? The construction workers in 1900s and the construction workers
of today, there not much difference. So, the industry’s just been kind of static.
At the beginning of the twentieth century hydraulics made their way into
construction. By the 1960s, this technology became mainstream. What used
to be powered by cables and steam now had the power and precision of
hydraulics. But since then not much has changed.
Built Robotics really believes that we’re not going to see the innovation in the
mechanical side and instead we’re going to start to see it on the software
side. And the best part is that we don’t necessarily need to have a person
who’s in there in there moving every single lever. This is an opportunity to
make a really big difference in an industry neglected or ignored by the
technology industry for a long time.

The Silicon Valley hasn’t made its road to the construction industry, but Built
Robotics’ Noah has history there. His father happens to be in the construction
industry, and in his early school days he helped his father every summer. In
high school, back in 2016, he had this idea of industrial heavy equipment
automation, and he told his father about it. His father believed that before
thinking about automation, it is necessary to learn how to operate first and
Noah took his father’s advice, rented an excavator, learned how operate and
also took a look into the machine mechanics. And he even dig his mother a
pond for mother’s day. By the end of it, he understood how the gears turning
worked, and he realised that he could write software to allow the machine to
do some of the work he was doing.
Just six months later, they had their first prototype running. And now four
years later, Built Robotics has done a dozen projects on two continents. But
the way they have done this is pretty clever. They actually don’t make any
construction equipment. What they do is, they develop an AI Guidance
System that can be installed on a commercially available off the shelf
equipment from CAT, John Deere or any of the manufacturers. Then they
write the software that goes inside that system and interfaces with the
machine so it’s able to navigate around the job site using existing
technologies like GPS, Cameras, LIDAR, and RADAR in order to observe its
environment. And then robotic equipment operators are able to import load
in plans or blueprints and can tell the machine exactly what they want to do.
And the rest of the job is done by the end of the day without any human
assistance.

As far as taking away jobs from humans is concerned, Built Robotics believes
that robots don’t automate jobs they automate tasks. Robots can be looked as
basically a force multiplier for the operators on the job site. So, they don’t
have to be doing those sort of mundane, simple tasks, which are kind of
waste for somebody with that level of skill and instead they can focus on the
higher touch higher value work. Imagine a future where one operator is
managing two, five or even ten of these machines. Job sites that used to sit
idle could now have robots working around the clock. A job that would have
taken months before now can be finished in weeks. And the long term vision
is not just excavators or not just earth moving. It’s working on a variety of
different tasks throughout the whole construction stack. It’s already a
massive industry but there’s actually a whole lot more that could be done.
There’s tremendous appetite where people want to shape the world. And if
we can figure out ways to let humans focus on the design , the aesthetics, the
art, that goes along with building and then let machines do the more
repetitive mundane, we can actually shape our environment in a way that
could have a radical impact on everything. It’s not just a matter of what we
want; it’s a matter of what is necessary.

Construction’s Digital
Manufacturing Revolution
- Pratik Halurkar
Harsh Ghogale
The world we build impacts almost every human being on this planet. From
the environments that we call home, to the way we travel, generate our
energy, drive our economies and shape our children, it is the construction
sector that underpins the direction of our societies. But despite its
fundamental impact on our way of life, our approach to construction has
changed little over the ages, and we still use many of the same techniques
and materials to build structures in fluctuating outdoor environments.
Now, as our planet experiences the change that is never done or known
before, the sector is adapting rapid advances in digital technologies and
making a bold shift towards the world of manufacturing, merging the two to
usher in a new dawn.
Moving works away from the challenges of each site and into controlled
conditions offers many benefits. Economies of scale can be achieved through
automated production lines. Productivity can be significantly improved, and
quality can be ensured. Such an approach also reduces the amount of time
that a project is on site for, helping to lower costs, negate site-specific
challenges and to minimise disruption. The extent to which construction
works are taken away from their final sites varies hugely.
But despite the seemingly compelling benefits over several decades, the
concept of offsite construction has struggled to find traction. Now, with
many countries facing rising populations, housing crises and a lack of skilled
people coming into their construction workforces, and with technology
coming to the fore, there is renewed excitement in the concept

It is technology in particular that is helping to make the step change and
overcome the long-established barriers. The rise of automation has resulted
into huge increase in productivity on production lines, while digital design
information is helping to streamline processes and increase accuracy. It is in
this way that the concept of offsite construction is rapidly evolving into
offsite manufacturing.
That shift can be clearly witnessed at the UK's Explore Industrial Park (EIP).
Conceived and owned by Laing O'Rourke, a global general contractor with
some 13,000 staff and an £8 billion pipeline, the vast factory is the most
automated concrete products facility in Europe. Since opening in 2009,
Explore has manufactured concrete elements for some of the UK's most
impressive projects, including London's 48-storey Leadenhall skyscraper and
Terminal 2 at Heathrow Airport. Explore Industrial Park is one of the most
advanced precast manufacturing facilities in Europe.
With EIP, Laing O'Rourke has managed to move 70% of its onsite
manufacture to an offsite means, and that's brought a 60% increase in
productivity and a 30% increase in accuracy to the delivery schedule.What
sets us apart from other precast manufacturers is our use of automation
through machinery on the factory floor, also software tools that we're using,
and we do a lot of engineering of our processes to ensure we are as efficient
as possible.

Automation is very much a part of that paradigm shift and having the right
automation can eliminate most of the issues a typical design process
would encounter. So, human error, uncertainty, your factor of risk,
everything else is just eliminated when you have a reliable, precise system
doing it for you.
While we are indeed in a very archaic industry, that hasn't changed much
since the Egyptians; we are trying to be the best we can be by looking
at industries that are fundamentally ahead of the game in the way they
produce things. So we're not trying to just be the best construction concrete
facility we can be, we're actually trying to be the best manufacturing
company we can be. The approaches employed at Explore Industrial Park
that can offer improvements in productivity of 60% could be the answer to
making a step change in overall performance across the wider industry.
With others now following suit and with the trend gaining in momentum
across the sector worldwide, combining the power of digital technologies
with the approaches that have made manufacturing highly successful is
seemingly leading a path towards a digital manufacturing revolution in
construction that could transform the built world, shaping all of our lives.

Construction on
Mars
- Janhavi Bhosale

Space travel ignites imagination, but the idea of actually living on another
planet has always felt pretty far fetched until now.
Faced with unprecedented challenges here on Earth, NASA is exploring ways
to actually build on Mars. But how would we get to this planet, let alone build
there? This incredible proposal holds many of the answers, along with some
lessons for building right here on our own planet. Mars is our closest
habitable planet and taking a manned mission there is seen by experts as our
next achievable goal in space exploration. A human presence on Mars would
enable us to learn more about the universe, gain a better understanding of
our own planet and search for extraterrestrial life.
In recent years, encouraging progress has been made towards this goal both by NASA, and by other organisations such as SpaceX and the European
Space Agency. But reaching the Red Planet, and building the environments
that are essential for any manned voyage there is an extreme undertaking.
To help, NASA invited teams of innovators to submit ideas, stipulating that
designs must include 3D printing technology that would use the harsh
Martian terrain or regolith as a building material for the base.
One of the leading ideas is this unique human-centric habitation concept that
was submitted by international design practice Hassell Studio, in partnership
with engineering firm Eckersley O’Callaghan. The exhibition ‘Moving to Mars’
at the Design Museum in London is where Hassell Studio has a plan and how
this actually works in practice from a design perspective. The whole idea
seems a lot like science

fiction, but lots of scientists and engineers are toiling day and night to make
this realistic. They only use existing technology or something that will
probably become mature in the near future.
Building a settlement like this, in a place where no human has ever been
before, is a serious challenge. As each kilogram of equipment is expected to
be hugely expensive to transport to Mars, NASA’s preferred strategy is for
structures to be 3D printed using material from the local environment. Earth
has this beautiful magnetic sphere that protects us from solar and cosmic
radiation. Mars is magnetically dead, which means all the radiation hits the
planet and will hit our astronauts. The way you protect yourself from
radiation is by using a lot of mass.
So the ideal thing would be going into a cave. So what we’re doing is creating
our own cave. Hassells has developed an external shell which could be made
entirely from Martian soil by autonomous robots equipped with advanced
cameras and sensors. They’ve actually been looking at designing specific
types of robot to do this task.

If we get a robot over to Mars, what might happen if one or two of them fail,
you can’t get a replacement part. So what we do is we send loads of small
robots that can work together in building this structure. Think of it like this –
an ant’s nest. If we build an ant’s nest and take half of the ants away, the ants
nest would still get built, but maybe a bit slower. Same thing here - if not all
our robots arrive on Mars, it would still be able to get built - it would take just
a bit longer.
After the robots are there on mars, it will take a few years before the shell
structure is built. Then the astronauts will come and they will also bring
their habitat pods. So they’ll bring these inflatable structures because
remember going to Mars - you’re not going to be bringing heavy stuff. So
we’re going to bring inflatable, collapsible structures with us and those will
be inflated and actually have that atmosphere and the pressurized
environment that the astronauts will live in. With the build phase complete,
the robots would take on new roles, such as scouting for new locations Also,
it is quite astonishing that the Hassell’s team actually worked with Epic
Games and Unreal to create a real-time environment so what we can see
real-time environment showing life on Mars through a whole 24 hours The
environments that many of us associate with space travel tend to favour
functionality above all else, prioritising performance and equipment
efficiency over human amenities. But Hassell’s design turns this convention
around and creates a habitat where the crew can live and work in comfort
and safety in familiar surroundings without sacrificing the essential
practical elements that a Mars base requires.

Also keeping the principle idea of 3D printing in mind, the astronauts will be
having lots of waste plastics and waste material from food packaging and
from science experiments so they even have managed to make
arrangements to reuse and recycle it and use that to 3D print furniture, the
astronauts would be able to re-purpose as much waste material as possible,
from 3D printing spare parts and tools to making clothes out of landing
parachutes.
A lot can be learned from an out of the box project like this and can be even
applied into the existing situation of the industry. A lot can be learned about
the circular economy and sustainability from this project. Sustainability
might not be on its own, but to be able to survive and thrive in an
environment like that we have to think about sustainability on every single
level. That way you really start thinking about how precious our own
environment is how precious our own Earth is.
While many technological, financial and political challenges must be
overcome before the first manned mission to Mars, this remarkable concept
brought to life in such a compelling way makes the prospect seem much
more feasible.
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