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VISION OF THE DEPARTMENT

To be recognized globally for pre-eminence in Civil Engineering

education, research and service.

MISSION OF THE DEPARTMENT

¢ To impart scientific and technical knowledge for professional
practice, advanced study and research in Civil Engineering.

¢ To equip the students with ingenious leadership and
organizational skills for a successful professional career.

e To inculcate professional and ethical responsibilities related to

industry, society and environment.



PROGRAM EDUCATIONAL OBJECTIVES (PEO)
To produce graduates with the ability to

e Excel as practicing engineers, academicians and researchers with a
comprehensive knowledge in Civil Engineering.

e Play a significant role as team players and leaders in challenging
environments for nation’s infrastructure development, environmental
protection and sustainability.

e Uphold professional and ethical responsibilities as engineers,
consultants and entrepreneurs while addressing the demands of the
society.

PROGRAMME SPECIFIC OUTCOMES (PSO)

The graduates will be able to:

e Apply their engineering knowledge, communication sKkills,
professional and ethical principles to solve problems in civil
engineering and contribute to the infrastructure development in a
sustainable way.

e Use their engineering background to excel in competitive exams for

advanced study, research and professional career.



Green Construction
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INTRODUCTION

Green construction refers to the philosophy and processes that makes the
creation and wusage of the built environment as friendly to the natural
environment as possible. From the design stage to assembly to the functionality
of the structure upon completion, green construction focuses on reducing
negative impacts to the planet and even adding some positive benefits.
Construction is a necessary part of modern life — humans need homes to live in,
schools to learn in, businesses to work at and roads to drive on. Any construction
will have some inevitable impact on the environment. With a growing global
emphasis on sustainability, it is the responsibility of the construction industry to
take steps to both minimize their own footprint in raising a new building as well
as designing that building to operate in a sustainable way for many years to
come.
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Green Construction
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Green construction is the answer to that call and is a rapidly growing aspect of
the industry.

The first step in construction is design. Architects and engineers work to create
blueprints and plans for the new building and the property it stands on. This is
where the layout of the building, the outward appearance of the building, and all
the systems and components that make up the structure are sketched out and
prepared to be put into action.

This design stage is one of the most important for green construction because
this is where decisions are made about what type of features should be included
in the new project and the sustainable steps to take to execute the build.
Everything from the electrical and water systems inside to the landscaping
outside can have a hand in the green status of the building, and the designers are
the ones who create the instructions for the builders.

Environmental architecture and environmental design are actually the top
“oreen degrees’” offered by colleges and universities nationwide. Today’s
students hold the environment as one of their top concerns for the future, so
many are pursuing careers in sustainability. As more designers receive training
in green architecture, that influence will continue to fuel the steps toward a
greener construction industry.

One of the aspects of construction that has the biggest negative impact on the
environment is the processing of building materials. Creating the wood, steel,
concrete and other materials used in construction can cause deforestation,
pollution, carbon emissions and other harmful effects.

To minimize this impact, green construction can look at the materials they use
and how they are sourced, processed and disposed of to make more
environmentally friendly choices.
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A building could be built with more eco-friendly natural materials instead of
heavily processed or potentially toxic ones. Another option is to use higher
quality materials to reduce the need for frequent repairs or replacements.
Construction teams can also recycle materials that have been saved from
demolished buildings or scraped as unused components from other projects.
Many metals are durable and can be reused or recast for new buildings,
reducing the heavy impact of extracting more raw materials from the earth.
Concrete and other materials can also be recycled.

Green buildings often turn to cleaner alternative energy options as a means to
power (or partially power) their operations.

For most buildings, an easy way to do this is through solar panels. Many modern
offices and homes have solar panels installed on their roofs. These panels can
collect the sunlight exposed to the top of the building each day and help create
electricity. Buildings with more surrounding property might have larger solar
arrays set up on the ground adjacent to the buildings.

Even a few small solar panels can help to create greener energy and reduce the
use of fossil fuels and their emissions.
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Modern buildings have lights, HVAC units, running water and other amenities
that require power and resources. For many of these, there are eco-friendly
options that improve efficiency and reduce energy usage and costs compared to
other options.
One example of this is windows. Thin windows that aren’t well-sealed can cause
excessive heat transfer, meaning that HVAC systems need to expend more
energy to maintain temperature control. Installing high-quality double-paned
windows with a strong seal can reduce the unwanted heat transfer and energy
usage. Similar effects can be had by upgrading doors and insulation.
Other examples of environmentally friendly fixtures include:

e Energy efficient lightbulbs

e Automatic sensors for lights to turn off when a room is unused

e Toilets with variable flushing strengths

e Motion-sensor faucets in bathrooms and kitchens
As green construction becomes the standard in the industry, celebrating the
progress and achievements on the path to sustainability can be a big part of
continuing to drive those steps.
Awards, honors and unique certifications are all used to acknowledge
accomplishments in green construction by contractors, industry leaders and the
buildings themselves. The most well-known of these is LEED (Leadership in
Energy and Environmental Design), a green rating and certification system
administered by the U.S. Green Building Council. By reaching various eco-
friendly benchmarks, projects can be awarded LEED Certified, Silver, Gold or
Platinum status.
These certifications become a badge of honor for a building and the teams who
built it. Companies are striving to reach the highest levels they can through
pushing the boundaries and innovating in new ways.
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Modular Buildings
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Modular buildings are structures that are constructed in a factory setting before
being transported for assembly on site.

Despite having been used as a method of construction for decades, this type of
modular structure is increasingly being used for a wider range of construction
projects, ranging from offices and hospitality builds to residential properties,
and more.

Modular buildings are manufactured in sections away from construction sites
before being delivered to the desired location where they are installed into a final
building design. 60-90% of the work is completed in a factory-controlled
environment, either as a complete structure or as modular subassemblies for a
larger project.
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This offsite construction allows the use of lean manufacturing techniques to
create the prefabricated modules. These modular units can be placed end-to-end
or stacked up to create different configurations. The modular construction
process is completed onsite using inter-module connections (or inter-connections)
to tie the units together.

Permanent modular buildings, such as prefabricated homes, are built to
standards that are equal or higher than traditional site built properties, ensuring
high levels of quality control.

Permanent modular construction (PMC) can be carried out with a variety of
building materials, such as concrete, steel or wood, and can also include
provision for adding windows, power supplies, water and sewage pipes,
telecommunications, air conditioning and more. Many of these additional
features can be installed before being taken to site, saving construction time later
in the process. These PMC structures are designed to remain in one location once
built and can include as many storeys as allowed by building regulations.

The design phase is particularly important in the creation of modular buildings.
Design for Manufacture and Assembly (DfMA) practices need to be used to
make sure the assembly tolerances are controlled and ensure any slack or
misalignment can be taken up. CAD systems, additive manufacture (3D printing)
and manufacturing control systems are important for modular construction
since the components cannot easily be realigned onsite.



Modular Buildings
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Types

Modular buildings generally fall under one of two types - permanent or
temporary. Within these types, the actual buildings can range from ‘flat-pack’
solutions to facade systems and those where much of the construction is
completed offsite before being delivered and put together.

The cost varies depending on scale of the project and the types of materials used.
Other factors, such as the inclusion of internal fittings and fixtures, can also
impact the cost of a modular building. However, case studies show they can offer
significant savings when compared to traditional construction. This is due to
factors such as weather not being a problem in delaying a project schedule and
the ability to work on the structure offsite while the site is being prepared,
reducing construction industry lead-times for completion.

How long a modular building lasts depends on whether it has been designed to be
temporary or permanent. However, where many people still associate modular
buildings with temporary structures, modern modular constructions can be built
to last just like a traditional build.

PMCs have to meet building regulations that meet or exceed the same building
standards required for traditional builds, and many are built using the same
materials as regular buildings. While modular buildings undergo tests to ensure
quality (and safety), they will still need maintenance just like any other
construction to maintain them and extend their life.

With this all taken into account, modular buildings can last for decades and
many prefabricated buildings built just after World War Two are still in use
today.

Volumetric modular construction is where as much of the construction is
completed offsite as possible. This could, for example, mean adding the fittings
for a bathroom before the room is brought to site and tied into the rest of the

structure.
9



Modular Buildings
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Modular construction offers several advantages over traditional construction

techniques. These include:

Construction delays due to adverse weather and other onsite issues are not
an issue with factory manufacture, eliminating many potential delays to
project completion dates

Factory conditions allow for a higher quality product with improved
operating procedures and monitoring, while employees are able to work in a
more comfortable environment. Construction can also more easily be
extended 24/7 if required to complete a project

Material supplies are easier to control in a factory setting, reducing wastage
and thereby cost, as well as lowering the environmental impact of a build.
The UK group WRAP, estimates that this can equate to up to a 90%
reduction in material use as compared to traditional builds

Manufacture of the modules can begin before onsite preparations, such as
foundations, are complete, speeding up the whole build process

Modular construction allows for different parts of the building to be built at
the same time — further reducing the time taken to complete a project
Modular construction is highly suited to remote locations where onsite
building could prove difficult or expensive. Building away from these
locations also means that staff can work in places where medical and
sanitary provision is more readily available if required

Modular structures can be added to over time or even be treated as a
relocatable building which can also be readily refurbished to meet a new
need

Because modular units need to meet regulations for travel and assembly, the
final product can end up being more durable than a traditional build that
didn’t have to be assessed part by part

10



Modular Buildings
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There are a few challenges associated with modular builds, including:

e The transportation of finished modular building sections can require a lot of
space

e Manufacturing and transportation restrictions can limit the size of each
modular unit, which can impact room sizes

Applications

e Where modular building used to be associated with temporary structures,
improvements in quality, design and unit sizes mean that this type of
construction continues to find new applications. From offices to homes and
even larger builds like sports halls, the uses of modular construction are
constantly growing.

e No longer associated with small, low cost structures, the modern wave of
modular buildings are proving that they can be used for any number of
applications while offering cost and time savings along with comparable
levels of quality to traditional builds.

11
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