Maratha Vidya Prasarak Samaj’s

Karmaveer Adv. Baburao Ganpatrao Thakare
College of Engineering, Nashik

Permanently Affiliated to Savitribai Phule Pune University, Pune and
Approved by DTE, Maharashtra & AICTE, New Delhi

“STRONG EDUCATIONAL FOUNDATION TO ADVANCE YOUR CAREER"

NAAC “A' GRADE INSTTTUTE

SANRACHANA

November 2021 Volume - 04, Issue— 1

Department Vision:

To be the leading department providing quality education to develop competent Civil Engineers, Entrepreneurs, and
innovators to serve the nation.

Department Mission:

M1- To provide quality technical education.

M2- To prepare competent students for employment.

M3-To focus on developing values and professional skills.

Program Educational Objectives:

1. To ensure that graduates will have a mastery of fundamental knowledge, problem solving skills, engineering
experimental abilities, and design capabilities necessary for entering civil engineering career and/or graduate school.
2. To incorporate verbal and written communication skills necessary for successful professional practice.

3. Demonstrate knowledge of management principles and engineering techniques for effective project management.
4. To prepare graduates to deal with ethical and professional issues, taking into account the broader societal

implications of civil engineer.




Self-Healing Concrete by biological

additives

[Deore Hritik, Bhamare Shubham, Gaikwad Ajay,
Navtakke Akshay(BE civil), Dr. K. T. Patil]

If you get a cut or break a bone, your body heals itself.
This biological miracle is what inspired us to try to find a
way to make concrete self-healing. We are adding
bacteria from Bacillus species to concrete to enable self-
repair of cracks and damages.

It isn’t just any fungus or bacteria. The conditions in
concrete are very harsh, and after testing 10 different
kinds, we found that one combination of
SporosarcinaPasteurii, Bacillus Spaericus,Escherichia
Coli,

Balodurans and Bacillus Pseudofirmus could survive

Bacillus Subtilis, Bacillus Cohnii, Bacillus
inside concrete Thesebacteriaare widespread in tropical
soil and doesn’t pose any threat to humans or the ecology.
Mixing nutrients and spores into concrete is easy enough.
When cracks form in the concrete, water and
oxygen get in and the spores grow. The spores act as
a catalyst for calcium carbonate crystals which fill the
cracks. When the water is gone, the fungi go back to
spores, ready to repair future cracking.

It isn’t clear to us why the bacteria don’t grow on the
outside, but we can imagine several solutions. The
research is in the early stages, so perhaps they don’t fully
know yet, either. Earlier work proposed using bacteria in
some sort of encapsulation to do this same trick. However,
the fungus creating its own hardy spore that can survive
inside the concrete would simplify that greatly.

You might wonder why small cracks in concrete are a bi

deal. Concrete isn’t that strong, so w: steel inside it

to produce stronger structures. However, water and oxygen
don’t agree with steel, so cracks in the concrete eventually
damage the interior steel and cause failures. If the cracks
self-heal, it would limit the exposure of the steel to the
elements.

Adding biological material to building material is an
interesting idea and something that probably isn’t outside the
realm of the common garage or basement.so it could be the
future for construction industries but there is no awareness

about this in industries.

It could help a better way to heal micro-cracks and leakages
than using other chemicals additive which is not so effective
and it also can help in many other industries where there is a
need for maintenance but it could not be possible due to some
restrictions or parameters. Below is some chart to study its
uses.

Here we can see the number of civil structures where self-

healing concrete can be used like,

1.Highway bridges are structures thatneed frequent
maintenance and are made of concrete they are continuously
facing compression wear and tear and also facing
environmental conditions lead to damage and effects on their
lifespan.




2.Water retaining structures means dam or reservoirs
are constantly in contact with water and forces like water
pressure, uplift pressure, pore pressure action dam and
sometimes leads to damage. This minimum damage can
be cured without any interface of human hands.

3.Nuclear reactors — The concrete structures around the
core of nuclear fission and fusion reactors needs
maintenance but it is not possible due to high level of
radiation cause DNA damage and skin blusters leads to
severe damage to human health so by this technique one
can cure the structure damage without harming human
health. And other useful structures are as mentioned

above.
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Project

[Aditya Gujrathi (TE Civil), Dr. P. N. Balve]

As we all know the world is facing many environmental

AT I ATaeT, ST afdet Teifetd shishiesr S Sheehlsd shisHe It QU3

9.£9Y% TET el B, ) o )
issues due to human activities, therefore, focus on the city

drainage and water networks which will play a vital role in
providing a green and clean environment. Therefore, my
topic sponge city focuses on improving the water quality of
the city, also reducing the chance of flooding and wastage of
water by collecting and storing rain water by rain water
harvesting and reusing the precipitated water. This study is
mainly to explore the prevention and control role of a sponge
city on waterlogging problems, which is a focus on rainfall
runoff control. One of my main motive behind this project is
to reduce the urban heat island intensity. The only challenges
being land scarcity in urban areas, poor geographical
location and climate and the main issue being lack of

guidance, training and education in this field.
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BIO- CNG Solid Waste Management Using

[Shubham Nikam(TE Civil), Dr. P. N. Balve] Vermicomposting

As our Road Transport & Highway Minister Hon. Nitin ) )
[More S.G., Bachhav H. P., Patil C. V., Patil S. D.(BE

Civil), Dr. S. J. Kadbhane]
Nowadays, solid waste management is a big

Gadkari sir, giving more attention to the use of renewable
fuels to reduce the pollution & there is shortage of fossil

fuels in future. To avoid this, sir is focusing on Bio- Diesel ] _
) ) o challenge in urban areas due to the lack of solid waste
& Bio- CNG. Straw burning after harvesting is a current _ _
_ ) _ _ _ management methods in public places. The decomposable
environmental issue causing loss of nutrient to soil and ) )
] and non-decomposable materials are disposed of here and
many hazardous effects to the environment. To overcome ) )
o _ there along the roads at public places. Environmental
the problem of straw burning is Bio-CNG generation from o ) _
) ) ) degradation is a major threat confronting the world, and the
agro-waste. Converting stubble into energy is an ) N ]
_ _ ) rampant use of chemical fertilizers contributes largely to the
innovative way to address the matter as it helps to reduce o ] ] .
) ) deterioration of the environment through depletion of fossil
the greenhouse effect and fight against the threats of ) o
_ ) _ ) fuels, generation of carbon dioxide (CO2), and
global warming. The Bio-CNG is an ideal fuel for o )
_ ) o ) contamination of water resources. It leads to loss of soil
automobiles and its low emission levels also make it a N _ -
) ) ) fertility due to imbalanced use of fertilizers that have
more environment friendly fuel than biogas and other _ _ o ]
) ) o adversely impacted agricultural productivity and caused soil
fuels. Bio-CNG is much cheaper than other competitive i ) ) o
] ) ) degradation. Now there is a growing realization that the
fuels. Bio-CNG enhances the rural economy by imparting ) ) ) _ )
_ _ adoption of ecological and sustainable farming practices can
development in the available resources and employment o ) o
) only reverse the declining trend in global productivity and
generation. i _ ]
environment protection (Alshehrei and Ameen 2021).

In this study, we used the vermicomposting method
for decomposable solid waste management and the
collecting buckets for non-decomposable waste. In the
education college campus, five vermin-compost beds are
fixed with non-decomposable buckets. The 3 kg of Vermi-
culture is placed in each bed and the beds are filled with the
waste materials such as waste food, used paper, dead leaves
of trees, and other organic materials. Non-organic waste is
collected separately in buckets such as plastic, packaged
food covers, study is carried out for 6 months in the end, it is
found that 98% solid waste is managed without extra efforts

and the vermin-compost generated from the waste. The
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vermin-compost can be used for plants nutrients on the
same campus.

Vermicomposting is a simple biotechnological
process of composting, in which certain species of
earthworms are used to enhance the process of waste
conversion and produce a  better  product.
Vermicomposting differs from composting in several
ways. It is a mesophilic process, utilizing microorganisms
and earthworms that are active at 10-32°C (not ambient
temperature but temperature within the pile of moist
organic material). The process is faster than composting;
because the material passes through the earthworm gut, a
significant but not yet fully understood transformation
takes place, whereby the resulting earthworm castings
(worm manure) are rich in microbial activity and plant
growth regulators, and fortified with pest repellence
attributes as well, in short, earthworms, through a type of
biological alchemy, are capable of transforming garbage
into ‘gold’ (Suthar and Singh 2008).

Objectives of study

The prime objective of this study is to use vermin-compost
method of soiled waste for safe disposal in MVP's KBT
COE Campus. To

vermicomposting technology or safe disposal of organic

study the suitability of
waste and monitor daily/weekly composting quantity of
earthworms and analyze all the components of
vermicomposting and vermi-wash.

Vermi-compost process:

Processing involves the collection of wastes, shredding,
mechanical separation of the metal, glass, and ceramics,
and storage of organic wastes. Pre-digestion of organic
waste for twenty days by heaping or dumping the materlal

along with cattle dung slurry. This ‘prﬁ' cess partlally

digests the material and is fit for earthworm consumption.
Preparation of earthworm bed As shown in Fig.1 and Fig. 2.
A concrete base is required to put the waste for vermin-
compost preparation. Loose soil will allow the worms to go
into the soil and while watering; all the dissolvable nutrients
go into the soil along with water. A layer of 15-20 cm of
chopped dried leaves/grasses should be kept as a bedding
material at the bottom of the bed. Beds of a partially
decomposed material bed of size 12x4x2 feet should be
made. Each bed should contain 1.5 -2.0 m® of raw material
and the number of beds can be increased as per raw material
availability and requirement. Red earthworms (350 -360
worms per m® of bed volume) should be released in the upper
layer of the bed (Aalok A et al. 2008). Water should be
sprinkled with the can immediately after the release of
worms. Beds should be kept moist by a sprinkling of water
(daily) and by covering with gunny bags/polythene. Bed
should be turned once after 30 days for maintaining aeration
and for proper decomposition. Compost gets ready in 45-50
days (Kulkarni, 2017). The weight of the finished product is
about 75% of the raw materials used.




Ecology, 24( 1), pp. 59-64.

Suthar S. and Singh S.,(2008). “Vermicomposting of
domestic waste by using two epigeic earthworms
(Perionyx excavatus and Perionyx sansibaricus),”
International Journal of Environmental Science and
Technology 5(1), pp. 99-106.

Kulkarni S. J., (2017) “Vermicomposting-A Boon for Waste

Minimization and Soil Quality,” International Journal
Conclusion: From this study, it is concluded that the use of Research & Review 4(2), pp. 76-81.

of the vermicomposting method of solid waste

management is an effective method to maintain the

ecological and environmental sustainability.

Vermicomposting is an advantageous technology for

waste management. Vermicomposting results in

earthworms, vermin-compost, and vermin-wash as
products. There are multiple benefits of vermi-
technology; low-cost production of bio-fertilizer,
environmental management of solid wastes and
agricultural residues enhanced soil productivity, tastier
quality food, among others. A growing number of
individuals and institutions are taking interest in the
production of vermin-compost utilizing earthworm
activity. The operational cost of production of vermin-
compost in a year works out to be around Rs. 4.2/Kg on
average, thus, it is quite profitable to sell the compost at

Rs. 10/Kg.
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Impact of Quality Management and
Safety Culture on Construction

Performances

[Ms. Gauri Handge (ME), Mrs. M. C. Aher]

Quality is one of the main factors in the success of
construction projects. Quality is measure of excellence.
Quality of project as well as satisfaction of project builder
/ contractor is important. The quality in construction
industry is linked with client’s satisfaction and
implementation of QMS is a key tool in consistency and
reliably managing goal of client satisfaction. Quality
management systems are set of policies, processes and
procedures(production/development/service) in  core
business area of an organization. Today, the application of
quality management system is not only becoming popular
but also mandatory in all construction industry. The
concept of Quality Management System has been
introduced to control the product quality and continually
improve the effectiveness and efficiency of the
performance. Quality management system takes a
preventative approach towards effective and efficient
completion of construction project, an effective QMS will
identify the risks to an organization and provide ways to
mitigate them. The QMS approaches the organization as a
system of processes which interact to deliver products and
services. As quality became a major focus of business
throughout the world, various organizations started to
practice standards and guidelines. This sees the

introduction of the 1SO 9000 series in 1987, which has

since become a worldwide quality management norm for™

organizations, regardless of their sizes and products ISO
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9000 standards are supposed to help companies identify
mistakes, streamline their operations and be able to
guarantee a consistent level of quality. The standard also
drew the attention of quality professionals worldwide.
Construction projects and quality are inseparable parts of
each other. Quality in construction cannot exist without a
project and a construction project cannot exist without
quality. The modern construction market requires
construction companies to guaranty the quality of their
product to their clients. The quality is a key function in all
infrastructure development environments like cost and time.
It becomes one of the vital factors in any construction
project. In construction projects lack of quality results in
delays, cost overrun and unsafe structure. Quality is one of
the critical factors in success of construction project. Since
the quality outcomes of the projects are not according to
required standards, faulty construction takes place.
Consequently, additional investments are required for

removal of defects and maintenance of work.



iIn Construction
Covid-19

Price Escalation

Materials Due to

Pandemic

[Mr. Bhavesh Kapure (BE Civil)Mrs. M.C. Aher]

Corona virus (COVID-19) outbreaks have severely
disrupted the economy, with devastating effects on global
trade and it has simultaneously affected households,
businesses, financial institution, industrial establishments
and infrastructure companies. Prices increase of building
materials is a common trend in both developed and
developing countries. The prices increase of building
materials results in high cost of housing. The aim of this
study is to identify the major determinants of prices
increase of building materials. Building material cost
accounts for about 65% of the engineering cost, and some
even reach more than 75% in the current formation of the
construction installation engineering cost in our country,
so the price of materials determines the engineering cost
to a great extent. It is essential for proprietor to master the
price fluctuations of building materials to control
engineering cost, and it is also important for contractor to
determine the bid price. According to the market price
theory and the basic characteristic of the building
materials, this report analyses and summarizes the
influencing factors of building materials price changes.
This report is a combination of researches made by experts
on the price escalation and also and overview of thoughts
of market people who have been working in for years now
and also are active in the time of covid-19 pandemic.
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“Analysis of Multi Storied Diagrid
Structure using ETABS Software”

[Mahajan Anjali Jitendra , Bare Krishna Jalindranath
Kakad Priya Rajendra ,Kale Sanika Sharad (BE Civil),
Mr. S. M. Waysal]

Construction of multi-storey building is rapidly increasing
throughout the world. Recently the diagrid structural system
has been widely used for tall buildings due to the structural
efficiency and aesthetic potential provided by the unique
geometric configuration of the system. The diagrid structures
are buildings with diagonal grids in the periphery at a
particular angle and in modules across the height of the
building. Basically, diagrid is a framework of diagonally
intersecting metal, concrete or wooden beams that is used in
construction of buildings and roofs. It is a design for
constructing large buildings with steel that creates triangular
structures with diagonal support beams.

Why should we adopt diagrid structures instead of
vertical column?

The diagrid are diagonal members which are involved both
in gravity and in lateral load resisting system. Typically,
columns are used to provide vertical load carrying capacity,
and diagonals or braces provide stability and resistance to
large forces, such as wind and seismic loads. The diagonal
member of the diagrid carries both shear and moment.
Another advantage of diagrids is their versatility to resolve
force concentration in the structure. The grid density or
topology in diagrid structures can be effectively adjusted
according to the intensity of the internal forces in diagonals.
The problems associated with geological factors related to

building location, soil conditions, limited area, uneven land

~
.




surfaces and not proper geometrical shape of the plot can
be solved by using diagrid in a building. For example.

1. In any plot area with asymmetrical dimensions where
high rise building FSI is permitted can show more
deflection and can cause failure of structure. In this
conditions diagrid structural concept can be used.

2. In metropolitan cities like Mumbai Pune or Delhi where
there is less area left to increase urbanisation, we can
construct high rise buildings using diagrid in it to reduce
lateral displacement of building.

Experimental Analysis:

Various theoretical investigation has been carried out on
diagrid structural system in high-rise building. Evolution
in high-rise buildings, i.e., different technologies and
patterns to form grid structures are discussed. The analysis
of high-rise diagrid structure using ETABS to know the
behaviour of high-rise structure under earthquake loading
Is done. Selection of a building model for the study in
ETAB Software is done.

Model 1: Normal hexagonal shaped building without
bracing.

G+16 storey hexagonal shaped building without any
diagrid is consider. After the analysis the maximum drift
observed was 0.001321. Storey drift in any storey shall not
exceed 0.004 times the storey under the action of design
base of shear [IS 1893 part-1:2016]. Therefore, the
building is not safe as it shows more deflection than
required i.e., 0.0012.

Model 2: Building with diagonal bracing(diagrids) at
Ground floor, 1st floor and 2nd floor.

G+16 storey hexagonal shaped building with diagrid at
ground floor, 1st floor and 2nd floor is consider. After the
analysis the maximum drift observed was 0.001248. |
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Therefore, the building is safe as it shows same deflection
than required i.e., 0.0012.

Model 3: Building with diagonal bracing at 13th floor,
14th floor, and 15th floor.

G+16 story hexagonal shaped building with diagrid at 13th
floor, 14th floor, and 15th floor is consider. After the analysis
the maximum drift observed was 0.001069. Therefore, the
building is safe as it shows less deflection than required i.e.,
0.0012.

Model 4: Building with cross bracing at 7th floor and 8th
floor.

G+16 storey hexagonal shaped building with diagrid at 7th
floor and 8th floor is consider. After the analysis the
maximum drift observed was 0.00099. Therefore, the
building is safe as it shows less deflection than required i.e.,
0.0012.

The seismic analysis of the selected building model and a
comparative study on the results obtained from the analysis
in ETAB Software is evaluated. Conclusion:

1. It is observed that lateral displacement of hexagonal

building is more than expected as per IS 1893 part-1 2016.

2. After placing diagonal bracings (Diagrid) at ground 1st
and 2nd floor it was observed that the maximum drift was
accurate to the required drift according to IS code. 3. After
placing diagonal bracings (Diagrid) at 13th ,14th and 15th
floor, it was observed that the maximum drift was less than

the required drift according to IS code.

4. After placing diagonal bracings (Diagrid) at 7th and 8th
floor, it was observed that the maximum drift was accurate

to the required drift according to IS code.

5. Hence, we can say that the drift at bottom storey is more

than the drift at top storey, after adding diagrids. Also, when

«



the diagrids are placed at center of structure it is observed
that the drift reduces to minimum.
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