
Department of Civil Engineering

Jamia Millia Islamia

(A Central University by an Act of Parliament)

++
NAAc Accredited A  Grade

Magazine Vol. 6 2022





Jamia Millia Islamia

Jamia was established in 1920 by a group of nationalist Muslim intelligentsia at Aligarh, Uttar Pradesh

during the khilafat and Non-Cooperation Movement in response to Gandhiji's cell to boycott 

governmentsupported educational institutions. Among those who enthusiastically responded to this 

call were Shaikhul Hind Maulana Mahmud Hasan, Maulana Mohammed Ali Jauhar, Hakin Ajmal Khan, 

Dr. Mukhtar Ahmad Ansari, Abdul Majeed Khwaja and Dr. Zakir Husain and others. In 1925, its 

campus shifted from Aligarh to Delhi and the foundation stone of the present campus was laid on 1st 

March 1930. Since then, it has been continuously growing, always refurbishing its methods and 

branching out from time to time to meet new needs. True to the ideals of its founders, it has, over the 

years, tried to enhance the physical and mental development of its students, and has become known 

as a premier educational institution of the country. Recognizing its contributions in the field of 

teaching, research and extension work Jamia Millia Islamia was declared a Deemed University under 

Section 2 of University Grants Commission (UGC) Act in 1962. Jamia was declared a Central 

University, as per Jamia Millia Islamia Act 1988, which was passed by the Parliament on 26th 

December 1988.

Jamia Millia Islamia is an ensemble of a multi layered educational system which covers all aspects of 

schooling, undergraduate and postgraduate education and research. The University recognizes that 

teaching and research are complementary activities that can advance its long-term interests. It has 

Natural Sciences, Social Sciences, Engineering & Technology, Education, Humanities & Languages, 

Architecture & Ekistics, Fine Arts, Law and Dentistry Faculties. It also has the well-known Centre 

namely the AJK Mass Communication Research Centre besides several other research Centers that 

have given an edge to Jamia in terms of critical research and programmes that can offer opportunities 

to its students and teachers to expand the horizons. Jamia Millia Islamia conducts Undergraduate, 

Postgraduate, M. Phil. and Ph.D. as well as Diploma and Certificate courses.

Jamia Millia Islamia has been declared a "Minority Institution" by National Commission for Minority 

Educational Institutions on February 22, 2011 under Article 30 (1) of the Constitution of India read 

with Section 2 (G) of the National Commission for Minorites Institutions Act.
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Message from the Head
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It is with great excitement and pride the latest edition of Civil Engineering Departmental 
magazine is presented. This publication represents the collective efforts, creativity, and 
passion of our vibrant students. Each page tells a story, reflects a perspective and celebrates 
the talent that thrives within our department.

Our goal with this magazine has always been to provide a platform for voices to be heard, 
ideas to be shared, and accomplishments to be celebrated. In this issue many insightful 
articles and creative expressions that reflect the dedication and enthusiasm of our students, 
faculty, and staff.

I would like to express my heartfelt gratitude to everyone who contributed to making this 
edition a reality.

Best regards,

Prof. Nazrul  Islam
Editor

Message from Editor



About Civil Engineering Department

Department of Civil Engineering the Department of Civil Engineering (DCE) offers 

two undergraduate courses in Civil Engineering and Master's program with 

specializations in Environmental Engineering and Earthquake Engineering. More 

than 80 Ph. D. scholars including foreign students from different countries are 

currently working in the Department on emerging research areas. DCE also renders 

technical advice to various Government and Private Sector companies on 

consultancy basis. DCE has many collaboration programs with foreign universities 

including University of Applied Sciences, Erfurt, Germany; Wessex Institute, UK; 

University of Waterloo, Canada; Asian Institute of Technology, Bangkok. DCE 

regularly organizes international and national conferences, seminars and workshops 

on current themes. This international conference is a sequel to the earlier 

conferences held on the themes of sustainability and development and is an 

endeavor of the DCE to focus on the emerging areas of smart city development.

Today, Jamia Millia Islamia is "A" grade Central University accredited by NAAC. Jamia 

Millia Islamia Continues to cater to the interests of students from all communities, 

but also aims to meet the particular needs of the disadvantaged sections of the 

Muslim society. True to the legacy of its founders, it continues to support measures 

for affirmative action and foster the goals of building a secular and modern system of 

integrated education.
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Building the Future: How 3D Printing is

Revolutionizing Construction

WALI NAIM
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B.Tech (Civil) 8th Sem

Jamia Millia Islamia, New Delhi
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Pioneering Urban Transformation: 

A Technical Insight into Smart City Construction

11

SHREEJA KACKER

PhD Scholar, CED

Jamia Millia Islamia, New Delhi

In the dynamic realm of urban development, smart cities have emerged as beacons of innovation, 

integrating technology with urban infrastructure. This article embarks on a technical exploration of 

smart city construction, uncovering its core components, highlighting technical advancements, 

addressing challenges, and delving into an illuminating Indian case study that underscores the 

potential of smart urbanization.

Demystifying Smart City Construction: Smart cities represent an evolution beyond traditional 

urban areas. They embody a fusion of technology, infrastructure, and innovative design, redefining 

the urban experience through connectivity, sustainability, and efficiency.

Key Technical Aspects:

Ÿ Data-Driven Infrastructure: Smart cities hinge on data integration, fostering real-time 

management and informed decision-making through interconnected systems.

Ÿ IoT-Powered Connectivity: The Internet of Things (IoT) forms the digital backbone, 

interconnecting devices, sensors, and systems for monitoring and control.

Ÿ Sustainable Energy Management: Smart cities prioritize renewable energy sources, energy-

efficient buildings, and intelligent energy distribution.

Ÿ Innovative Mobility Solutions: Cutting-edge transportation, from autonomous vehicles to 

intelligent traffic management, redefine urban mobility.

Ÿ E-Governance and Services: Centralized platforms facilitate efficient public service delivery, 

improving resource allocation and response times.
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Technical Advancements:

Ÿ Big Data Analytics: Smart cities leverage big data to uncover patterns, optimize urban planning, 

and predict citizen needs.

Ÿ AI and Machine Learning: These technologies enable predictive maintenance, enhance security, 

and drive data-informed decision-making.

Ÿ Blockchain for Transparency: Blockchain ensures secure transactions, property management, 

and transparent governance.

Ÿ Renewable Integration: Smart grids and solar solutions optimize energy generation, 

distribution, and consumption.

Challenges and Mitigation:

Ÿ Data Security: Protecting citizen data in the era of connectivity necessitates robust cyber-security 

measures.

Ÿ Interoperability: Seamless communication between various systems demands standardized 

protocols.

Ÿ Initial Investment: Transitioning to a smart city requires substantial funding for technology 

implementation and infrastructure upgrades.

Ÿ Community Engagement: Success hinges on educating and involving citizens in the smart city 

journey.
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Case Study: Surat's Smart City Transformation:

The Indian city of Surat, Gujarat, embarked on a remarkable smart city journey, emphasizing 

sustainability, efficiency, and citizen-centric services:

Ÿ Integrated Traffic Management: IoT-enabled traffic sensors optimize traffic flow and reduce 

congestion, enhancing mobility.

Ÿ Smart Water Management: Advanced systems monitor water quality and consumption, 

minimizing wastage.

Ÿ Renewable Energy: Solar panels power public infrastructure, contributing to energy self-

sufficiency.

Ÿ E-Governance Hub: The Surat Smart City Operations Center integrates city services and enables 

real-time monitoring.

Engineering Tomorrow's Urban Spaces:

Smart city construction symbolizes the synergy between technology and urban development. As 

urban landscapes evolve, the marriage of innovation and infrastructure paves the way for cities that 

are efficient, sustainable, and technologically advanced.

Surat's transformation serves as an inspiring Indian example, demonstrating the tangible benefits of 

smart city construction. By integrating technology with urban planning, cities like Surat create 

environments that enhance citizen experiences, optimize resource allocation, and shape a blueprint 

for future urban centers. The journey towards smart cities is an ode to human ingenuity, utilizing 

technology to craft cities that are resilient, intelligent, and sustainable
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AN INNOVATIVE APPROACH FOR WATER 

RESOURCE DEVELOPMENT IN GURUGRAM

MS. ZOHA JAFAR

PhD Scholar, CED

Jamia Millia Islamia, New Delhi

Gurugram, being a rapidly urbanizing city, has seen a significant increase in water demand, leading to 

a water crisis. The depletion of groundwater resources due to excessive extraction and inadequate 

replenishment has contributed to water scarcity. The city relies heavily on groundwater and water 

supplied from various sources mostly non-indigenous, to meet its water needs.

In addition, the Najafgarh Drain plays a significant role in the hydrological system of Gurugram, 

connecting the Sahibi River and the Yamuna River. The Najafgarh Lake acts as a catchment area for 

the Sahibi River. The 57 km long, Najafgarh Drain originates from this Najafgarh Lake and carries the 

excess water from the lake towards the east. The Najafgarh Drain ultimately discharges the excess 

water into the Yamuna River.  In the rainy season, sometimes this discharge can go up to 7000 cusec 

thus this unused water can be utilized to meet the soaring water demand of the city.
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Figure 1:  Anon 2011, 71-City Water-Excreta Survey, Centre for Science and Environment, New Delhi



The city of Gurugram requires 135 liters per day per person of water in residential areas as per 

National Building Code and IS 1172 and out of which only 10.2 liters per day per person is used for 

drinking and cooking purpose. Generally, the packaged water bottles/ RO is used by the residence to 

fulfill this drinking water demand.

Other than this, the major amount of non-portable water can be replenishment through the 

hydro-abstraction wells, which can be proposed alongside the Najafgarh drain to facilitate 

the seepage of water from the drain into the underground aquifers, replenishing the 

groundwater reserves and mitigating the depletion of water tables in the surrounding areas. 

The water abstracted from the hydro abstraction wells along the Najafgarh drain can be 

utilized for non-drinking purpose after the primary treatment and used to augment the 

existing water supply systems. This can help address a requisite amount of water scarcity 

issues in the region, especially during periods of high demand or low groundwater levels. 

The amount of water abstracted throughout the year by the hydro-abstraction wells will be 

replenished by the Najafgarh Drain during rainy season. This will also help to mitigate the Yamuna 

flooding. 

Hydro abstraction wells can be proposed on either side of the Najafgarh Drain at an interval of 500 

meters from each other. The capacity of a single proposed hydro abstraction well can be proposed 

between 1-3 MLD thus making the total capacity between 100 to 300 MLD. The area required for a 

single hydro abstraction well will be 1500 square meters in a linear fashion along the bank of 

Najafgarh drain. 
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Figure 2:  Layout of Hydro Abstraction System

Along with water crisis, water logging issue in Gurugram is also a very acute problem during 

monsoon seasons. Micro-injection wells can be a solution to this issue. These wells are 

designed to facilitate the recharge of groundwater aquifers by allowing rainwater or excess 

surface water to percolate into the ground. This helps replenish the depleting groundwater 

levels in the region. 



These wells are typically shallow, narrow structures that are drilled or dug into the ground.  They are 

equipped with a geo-membrane for proper filtration before it is injected into the aquifer. During heavy 

rainfall events, these wells can help reduce the risk of water logging and urban flooding by facilitating 

the drainage of excess water into the ground. Also, by capturing and utilizing rainwater, micro-

injection wells contribute to water conservation efforts and reduce the reliance on other water 

sources. These micro-injection well will be also helpful for the proper ground water recharging in the 

waterlogged areas thus it is a good source for the ground water resource development. These 

Injection wells can be proposed in the entire water logged areas of Gurugram especially alongside NH- 

8 to reduce the flooding.

Emphasis should be given to utilize the Najafgarh drain and Badshahpur drain to their optimum 

potential, which may solve the major problem of water crisis in the city using hydro abstraction 

system. The micro-injection wells on the other hand can replenish the ground water and reduce water 

log conditions.

Fulfilment of these objectives will require thorough research through R&D projects.
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Figure 3:  Layout of Micro injection well
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Indiaʼs First offshore oil production platform: 

Bombay high

JAWED ASLAM

(M.Tech Earthquake Engg.)

Jamia Millia Islamia, New Delhi
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Project type-Offshore oil and gas field

Location-160km west of Mumbai Coast, India

Operator-ONGC

Discovered-February 1974

Production started-1976
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Geothermal Energy: 

A renewable source of power

KAMRAN ALI KHAN

B.Teech 6th Semester

Jamia Millia Islamia, New Delhi

Introduction

In the quest of sustainable energy solutions, geothermal energy stand as a remarkable contender. 

Harnessing the earthʼs natural heat, this renewable energy source offers a range of benefits that 

position it as an integral part of the transition towards cleaner and more efficient power generation. In 

this article, we'll explore the concept of geothermal energy, its advantages, challenges, and its 

potential role in shaping a greener future. Also,we will take one or two real world examples where we 

have successfully harnessed or going to harness this valuable source of energy.

Understanding Geothermal Energy

Geothermal energy is derived from the heat stored beneath the Earth's surface. This heat originates 

from the planet's formation and the radioactive decay of minerals. The Earth's interior temperature 

increases as you descend deeper into its crust, and this heat can be harnessed for various purposes, 

including electricity generation and direct heating.

How it Works

Geothermal power plants tap into this heat reservoir by drilling wells into the Earth's crust to reach 

geothermal reservoirs. These reservoirs contain hot water and steam. The steam is used to drive 

turbines, generating electricity, while the hot water can be directly used for heating applications in 

homes, industries, and even greenhouses. The two primary types of geothermal power plants are dry 

steam plants, flash steam plants, and binary cycle power plants. 

Real World Example Where Geothermal Energy is Harnessed or 

Potential to Harness

Ÿ The Geysers, California, USA: It is one of the worldʼs largest geothermal power plant located 

here. It taps into underground steam reservoirs to generate electricity, providing power to 

thousands of homes.
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Ÿ Puga Valley, Ladakh, India Puga Valley in Ladakh is one of the potential region in India , which 

showed significant potential for geothermal energy. This zone shows evidence of geothermal 

activity in the form of hot springs, muds pools, Sulphur and borax deposits. It is estimated that 

over 5000 MWh of hot geothermal energy is available at Puga at current depths which could be 

used for heating greenhouse and electricity generation.

Applications of Geothermal energy

Ÿ Electricity Generation: Geothermal power plant converts the Earthʼs heat into electricity, supplying 

power to communities and industries.

Ÿ Heating & Cooling: Geothermal heat pumps use the stable temperatures found just below the 

Earthʼs surface to provide efficient heating and cooling for residential, commercial, and industrial 

buildings.

Ÿ Agriculture $ Aquaculture: Geothermal energy can be harnessed for greenhouse heating, fish 

farming and crop drying, enhancing crop production.

Ÿ Low Environmental Impact: Geothermal power plants produce minimal greenhouse gas emission 

and have a smaller environmental footprint compared to fossil fuel based power plants.

Future Prospects

As technology advances and research continues, the efficiency and cost effectiveness of geothermal 

power generation are likely to improve. Innovation in drilling techniques, heat extraction, and energy 

conversion could make geothermal energy even more accessible and attractive.

Conclusion

Geothermal power stands as a renewable and reliable sources of energy that holds immense potential 

for contributing to a sustainable future. Its low environmental impact, consistent power generation, 

and localized benefits make it a compelling choice in the transition to cleaner energy sources. As we 

continue to explore & invest in geothermal energy, we take a significant step toward reducing our 

reliance on fossil fuels and mitigating the effects of climate change. 

References
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Study of Concrete Filled UPVC Tubes 

as Column Under Axial Loading

MANISH SHARMA 

PhD Scholar, CED

Jamia Millia Islamia, New Delhi
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Vision of the Department

To emerge as centre of excellence for education and research in civil engineering and to produce 
professionally competent and ethically sound engineers of global standards, ready to serve the 
community and the nation with dedication.

Mission of the Department

M1 To provide rigorous hands-on civil engineering education through learner centric teaching 
pedagogy.

M2 To establish state-of-the art facilities for teaching and research in civil engineering domain.

M3 To motivate students to develop low-cost and sustainable ethical solutions to problems 
faced by the society.

M4 To provide opportunities to students to enable them to develop leadership and 
interpersonal skills.

Program Educational Objectives
PEO 1: Graduates shall apply professional skills for successful careers dealing with analysis, design 

and management of infrastructural projects, both in India and abroad.

PEO 2: Graduates shall use civil engineering concepts so as to formulate, analyse, and solve civil 
engineering and allied problems using the principle of mathematics and science.

PEO 3. Graduates shall deliver a comprehensive and balanced understanding of several branches 
of civil engineering such as structural engineering, geotechnical engineering, transportation 
engineering, hydraulic and water resources engineering, environmental engineering, and 
interdisciplinary areas.

PEO 4. Graduates shall demonstrate high ethical standards, effective oral and written 
communication skills, and ability to work as part of teams on multidisciplinary projects in diverse 
professional environments, and should be able to relate engineering issues to the society and 
nation.

PEO 5. Graduates shall acquire academic excellence, leadership, and management skills, and 
engage in life-long learning to be successful in the professional and entrepreneurial world.
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