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[ Institute Vision

L1 Ed

To prepare skilled professionals with innovative, ethical, and entrepreneurial spirit.
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[ Institute Mission

L 1 Ed

M-1: Develop Skilled Professionals— Prepare individuals to excel in evolving global
industries through training, hands-on experience, collaboration with industries, and

continuous learning.

M-2: Promote Innovation- Encourage creative problem-solving through hands-on

research and real-world projects.

M-3: Build Ethical Leaders- Instill integrity, inclusivity, and a commitment to

social responsibility in all students.

M-4: Inculcate Entrepreneurial Spirit- Prepare individuals into leaders and

entrepreneurs for creating and managing companies.
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[Department Vision

LL bl

To develop skilled, ethical civil engineers committed to sustainability and societal progress.

[Department Mission

L L kg

M1 Equip students with technical expertise, practical knowledge, and research-
driven learning to tackle challenges in construction and infrastructure

industries using advanced and sustainable solutions.

M2 Foster integrity, inclusivity, and sustainability in civil engineering for

societal and global impact.

M3 Empower students as visionary leaders and innovators in civil engineering
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EDITOR’S MESSAGE

MS. Biswabharati Naik
Chief Faculty Editor
Civil Engineering (Diploma)

Dear Readers,

It is with great pleasure that | welcome you to the latest edition CIVITECH, the
technical magazine of the Department of Civil Engineering. As we embrace a new
year, this issue embodies the enthusiasm, innovation, and ground breaking
advancements that define our field.

In this edition, we highlight pioneering research, remarkable student projects, and
emerging technologies that are shaping the future of civil engineering. From
advancements in sustainable energy and smart grids to the integration of artificial
intelligence in automation, each article reflects the transformative potential of our
discipline.

| extend my heartfelt appreciation to our contributors, editorial team, and readers
whose dedication and engagement make Civitech is a dynamic platform for
knowledge exchange and discovery. Your continued support fuels the growth of
this magazine and strengthens our academic and research community.

We hope this edition inspires, informs, and sparks new ideas, encouraging further
exploration and innovation in the field of civil engineering.

Happy reading!
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12. Fundamentals of Kinematics in Machines

Developments in Lightweight Concrete and Design

Lightweight concrete (LWC) is an advanced construction material characterized by its reduced
density and improved thermal and acoustic properties. It is widely used in modern architecture
and civil engineering due to its structural efficiency, ease of handling, and sustainability. Over the
years, significant developments in lightweight concrete technology and design have enhanced its
strength, durability, and environmental performance, making it an increasingly popular choice for
residential, commercial, and infrastructure projects.

SCRIOILARILT ARTTCILIES

1. Introduction to Lightweight Concrete

oo Lightweight concrete is made using lightweight aggregates or incorporating air-filled voids,
(=) reducing its density compared to conventional concrete. The density of LWC typically ranges
8 hetween 300 kg/m3 and 2000 kg/m3, whereas standard concrete weighs around 2400 kg/m?.

The key benefits of lightweight concrete include:

e Reduced dead load: LWC decreases the overall weight of structures, allowing for smaller
foundation sizes and reducing construction costs.

e« Enhanced thermal insulation: Its porous nature provides better thermal resistance,
improving energy efficiency.

o Improved fire resistance: Lightweight concrete offers enhanced fire protection due to its
lower thermal conductivity.

e Sound absorption: The air-filled pores make LWC effective in noise reduction, making it
ideal for acoustic applications.

SECRION

2. Types of Lightweight Concrete

Lightweight concrete is categorized based on the material used to achieve lower density:




o Lightweight aggregate concrete (LWAC): Uses lightweight aggregates such as
expanded clay, shale, pumice, scoria, or volcanic rock. These aggregates reduce density
while maintaining structural strength.

e Aerated or cellular concrete: Contains air bubbles formed by adding aluminium
powder or foam agents. This creates a uniform, lightweight structure, commonly known
as autoclaved aerated concrete (AAC).

o [Foamed concrete: Produced by mixing cement with foaming agents, forming small air
bubbles throughout the material. It is used for insulation and non-load-bearing structures.

o No-fines concrete: Made without fine aggregates, resulting in a lightweight, porous
material with good drainage properties.

3. Recent Developments in Lightweight Concrete Technology

Recent advancements in materials and design have improved the performance and applications of
lightweight concrete:

e High-strength lightweight concrete: New formulations with nanoparticles and
chemical admixtures enhance compressive strength while maintaining a low density,
making LWC suitable for load-bearing structures.

o Eco-friendly lightweight concrete: The use of recycled aggregates, fly ash, and
industrial by-products reduces the environmental footprint of concrete production,
promoting sustainable construction.

e 3D-printed lightweight concrete: Additive manufacturing technologies now use
lightweight concrete for complex and customized building components, reducing
material waste and construction time.

o Self-healing lightweight concrete: Incorporating bacteria and microcapsules into LWC
enables it to heal small cracks, increasing durability and reducing maintenance needs.

o Graphene-enhanced concrete: The integration of graphene improves the strength and
flexibility of LWC while reducing its density.

4. Design Considerations for Lightweight Concrete Structures

When designing with lightweight concrete, engineers consider specific properties to ensure
performance and stability:

e Structural design: LWC’s lower weight reduces dead load, allowing for slimmer
structural elements, larger spans, and less reinforcement, making it ideal for high-rise
buildings.

e Thermal and acoustic insulation: LWC provides superior insulation, making it suitable
for energy-efficient buildings and soundproofing applications.

o Load-bearing capacity: Despite being lighter, modern LWC offers high compressive
strength, making it suitable for beams, slabs, and structural walls.

o Fire resistance: The lower thermal conductivity of LWC makes it suitable for fire-
resistant walls and cladding.

e Shrinkage and creep: LWC may experience more shrinkage and creep compared to
conventional concrete, requiring proper reinforcement and curing techniques.




5. Applications of Lightweight Concrete in Modern Construction
Lightweight concrete is widely used in various sectors due to its versatility and durability:

o High-rise buildings: LWC reduces the overall weight of skyscrapers, allowing for lighter
foundations and smaller structural elements, enhancing design flexibility.

o Bridge decks and roadways: The reduced weight of LWC decreases the load on
supporting structures, extending the lifespan of bridges and highways.

e Precast panels and cladding: Lightweight precast panels simplify transportation and
installation, reducing construction time and labour costs.

e Thermal insulation layers: LWC is used in roof and floor insulation to improve
building energy efficiency.

o Floating structures: Due to its buoyancy, LWC is used in floating docks, pontoons, and
offshore platforms.

6. Environmental Benefits of Lightweight Concrete
Lightweight concrete contributes to sustainable construction practices:

o Reduced material usage: LWC requires less cement, sand, and aggregate, lowering the
consumption of natural resources.

o Energy efficiency: The thermal insulating properties of LWC reduce heating and cooling
requirements, lowering energy consumption.

e Recycled content: Using recycled aggregates and industrial by-products minimizes waste
and reduces the carbon footprint.

o Lower transportation costs: Lighter precast concrete reduces transportation costs and
fuel consumption.

7. Future Trends in Lightweight Concrete
Emerging trends indicate continuous advancements in lightweight concrete technology:

e« Smart concrete materials: Incorporating sensors and loT technology into LWC will
enable real-time monitoring of structural health and performance.

o Self-compacting lightweight concrete: The development of self-compacting LWC will
enhance workability and reduce construction time.

e Ultra-lightweight concrete composites: The use of carbon fiber reinforcement will
enhance strength while maintaining ultra-low density.

o Enhanced sustainability: More eco-friendly binders, such as geopolymer cement, will
be used in LWC production, further reducing its environmental impact.

8. Conclusion




Lightweight concrete has evolved significantly, offering superior strength, durability, and energy
efficiency. Its application in modern construction reduces structural weight, enhances thermal and
acoustic performance, and promotes sustainability. With ongoing research and technological
advancements, lightweight concrete will continue to play a vital role in shaping the future of civil
engineering, offering innovative solutions for more efficient, sustainable, and resilient structures.

Sunil Sahu,

4" Diploma
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Analysis and Design of a Retaining Wall

A retaining wall is a crucial civil engineering structure designed to hold back soil or other
materials, preventing erosion and maintaining the stability of slopes. It is widely used in
infrastructure projects, including highways, railways, and building foundations. The design and
analysis of a retaining wall require a detailed understanding of soil mechanics, structural stability,
and load distribution to ensure its durability and effectiveness.

1. Purpose and Importance of Retaining Walls
Retaining walls serve several key functions:

o Slope stabilization: Prevents landslides and erosion by supporting soil on sloped terrain.

o Grade separation: Creates level surfaces on uneven ground, making land usable for
construction and landscaping.

o Water management: Controls surface water flow and prevents soil washout.

o Structural support: Provides lateral support for roads, bridges, and building foundations.

o Aesthetic purposes: Enhances the visual appeal of landscapes with decorative retaining
structures.

2. Types of Retaining Walls
Retaining walls are classified based on their design, materials, and load-bearing mechanisms:

o Gravity retaining wall: Relies on its own weight to resist the pressure from the retained
soil. It is commonly built with concrete, stone, or masonry and is suitable for low-height
applications.

o Cantilever retaining wall: Consists of a vertical stem and a base slab. It uses the weight
of the backfill soil to counteract lateral forces, making it more efficient for taller walls.

o Counterfort retaining wall: Similar to cantilever walls but with additional triangular
counterforts that provide extra support and reduce bending moments.

e Anchored retaining wall: Uses cables or tiebacks driven into the ground and anchored
with concrete or rock to provide stability.

e Sheet pile retaining wall: Made of steel, timber, or reinforced concrete sheets driven
deep into the ground, suitable for waterfronts and excavation sites.

e Reinforced soil retaining wall: Incorporates geogrids or geotextiles to improve soil
stability, used in embankments and slopes.

3. Forces Acting on Retaining Walls
The design of a retaining wall considers several forces that influence its stability:
o Lateral earth pressure: The primary force exerted by the retained soil. It includes:

o Active earth pressure (when soil pushes against the wall).
o Passive earth pressure (resistance of the soil in front of the wall).




o At-rest earth pressure (when the soil is static).
e Surcharge load: Additional load on top of the retained soil, such as vehicles or structures.
o Water pressure: Hydrostatic forces from groundwater add lateral pressure, requiring
proper drainage design.
e Overturning moment: The rotational force that attempts to tip the wall over.
« Sliding force: The horizontal force that pushes the wall forward.
e Bearing pressure: The load exerted on the soil beneath the wall base, which must remain
within safe bearing capacity limits.

4. Design Steps for a Retaining Wall
The design process involves several steps to ensure structural integrity and stability:
Step 1: Determine Wall Dimensions

e Height and thickness: The height is based on the terrain slope, while the thickness is
determined by the soil pressure and wall material.

o Base width: The base slab width is typically 0.5 to 0.7 times the wall height in cantilever
walls.

e Stem and toe dimensions: The thickness of the stem and toe are calculated to resist
bending moments and shear forces.

Step 2: Calculate Lateral Earth Pressure

e Use Rankine or Coulomb theories to determine the active and passive earth pressures.
o The pressure distribution depends on soil type, friction angle, and wall height.

Step 3: Stability Analysis
The wall must be checked against the following stability criteria:

e Overturning stability: The resisting moment must be greater than the overturning
moment, ensuring the wall doesn’t tip over.

« Sliding stability: The wall must resist lateral forces, preventing sliding. The frictional
resistance and passive earth pressure provide stability.

e Bearing capacity: The pressure on the foundation soil must not exceed its safe bearing
capacity, preventing settlement or tilting.

Step 4: Structural Design

e Reinforcement detailing: In reinforced concrete retaining walls, steel reinforcement is
designed to resist bending and shear forces.

o Drainage system: Proper drainage (weep holes, gravel backfill, and drainage pipes)
reduces water pressure behind the wall.

o Factor of safety (FoS): The design typically includes a factor of safety of 1.5 to 2.0 for
stability against overturning, sliding, and bearing failure.

5. Drainage and Backfilling

Proper drainage is essential to prevent water buildup, which increases lateral pressure.




o Drainage pipes: Installed at the base to release water.

e Weep holes: Small openings allow trapped water to escape.

o Backfill material: Well-draining material (coarse gravel or crushed stone) reduces
hydrostatic pressure.

6. Challenges and Solutions in Retaining Wall Design

« Soil erosion: Inadequate drainage can cause soil erosion, reducing wall stability. Solution:
Use geotextiles to prevent soil loss.

o Differential settlement: Uneven soil conditions may cause wall tilting. Solution:
Compacted backfill and deep foundations stabilize the structure.

o Earthquakes and seismic loads: Retaining walls in seismic zones must withstand
additional dynamic forces. Solution: Seismic design provisions and increased
reinforcement.

o Wall cracking: Temperature changes and soil movement may cause cracking. Solution:
Use expansion joints and flexible materials.

7. Advanced Design Techniques

« Finite element analysis (FEA): Used for complex retaining wall designs to simulate soil-
structure interactions.

o Geogrid reinforcement: Improves soil stability in mechanically stabilized earth (MSE)
retaining walls.

o Sustainable materials: Using recycled aggregates and low-carbon concrete enhances
sustainability.

8. Conclusion

The analysis and design of retaining walls are fundamental in civil engineering, ensuring the
stability and safety of structures built on slopes or uneven terrain. By considering lateral forces,
drainage, and stability factors, engineers can create durable and resilient retaining walls. With

advancements in materials and computational modeling, retaining wall design is becoming more
efficient and sustainable, enabling the construction of safer and more reliable infrastructure.

Pintu Swain,

6" Diploma
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Principles of Machine Tool Operations in Civil Engineering Society

Machine tool operations play a vital role in civil engineering, enabling the precise fabrication,
shaping, and finishing of construction materials and components. From cutting and drilling to
grinding and milling, machine tools are essential for manufacturing structural elements, preparing
materials, and assembling infrastructure components. With advancements in technology, machine
tool operations have become increasingly automated, improving efficiency, accuracy, and quality
in civil engineering projects.

1. Introduction to Machine Tool Operations

Machine tool operations involve the use of powered machines to shape, cut, or finish metal, wood,
concrete, and other materials used in construction. These machines range from simple hand-
operated tools to complex CNC (Computer Numerical Control)  systems.
In civil engineering, machine tool operations are essential for:

o Fabricating structural elements: Producing beams, columns, and reinforcement bars
with high precision.

o Material preparation: Cutting, drilling, and shaping construction materials.

e On-site and off-site machining: Performing precise machining operations on-site or in
fabrication plants.

o Surface finishing: Enhancing the durability and appearance of construction components.

2. Types of Machine Tools Used in Civil Engineering

Machine tool operations in civil engineering involve a variety of equipment designed for specific
functions:

o Cutting machines:
o Circular saws and band saws: Used to cut timber, metal, and concrete blocks into
desired shapes and sizes.
o Plasma and laser cutters: Provide precise cuts in metal sheets used for
construction frameworks.
e Drilling machines:
o Rotary drills: Used for making holes in concrete, metal, and wood for anchoring
and reinforcement.
o Core drilling machines: Extract cylindrical cores from concrete for strength
testing and analysis.
e Milling machines:
o Used for shaping and removing material from large concrete or steel surfaces.
o Essential for manufacturing complex construction components.
e Lathes:
o Used for shaping cylindrical objects such as pipes and metal rods used in civil
structures.
o Performs turning, tapering, and threading operations.
e Grinding machines:
o Used for smoothing concrete surfaces and removing imperfections.
o Also applied for finishing metal components used in bridges and buildings.
e Welding machines:
o Perform joining operations, creating durable structural connections.




o Essential in fabricating steel reinforcement and assembling prefabricated
components.

3. Principles of Machine Tool Operations

Effective machine tool operations in civil engineering rely on the following fundamental
principles:

e Precision and accuracy:
o Machine tools must operate with high accuracy to meet design tolerances.
o CNC machines ensure consistent precision by following programmed instructions.
o Material compatibility:
o The machine tool and cutting speed must be appropriate for the material being
processed.

o For example, lower speeds are used for tough materials like concrete, while higher
speeds are applied to soft metals.
o Cutting forces and tool wear:
o During machining, cutting forces are applied to remove material.
o Proper selection of cutting tools and lubrication reduces wear and improves
efficiency.
o Feed rate and speed:
o The feed rate (the distance the tool advances during one spindle rotation) and
cutting speed directly affect the material removal rate and surface finish.
o Optimizing these parameters enhances efficiency and reduces tool wear.
« Surface finish and tolerance:
o Machine operations aim for precise surface finishes, ensuring structural elements
meet the required tolerances.
o Fine grinding and polishing machines ensure smooth and defect-free surfaces.

4. Applications of Machine Tool Operations in Civil Engineering
Machine tool operations are widely applied in various civil engineering tasks:

e Structural component fabrication:
o Machine tools are used to cut, drill, and shape steel beams, columns, and
reinforcement bars.
o Automated CNC machines create complex and accurate prefabricated parts.
« Concrete and stone cutting:
o Large-scale cutting machines shape concrete blocks and slabs for building
foundations, bridges, and retaining walls.
o Diamond-tipped cutting tools are used for precision in stone and concrete
processing.
e Machining in infrastructure projects:
o Machine tools are used to produce metal formworks, scaffolding, and support
structures.
o Drilling machines create anchor holes in concrete for installing guardrails and
signage.
« Road construction and maintenance:




o Milling machines remove damaged road surfaces, allowing for smoother paving.
o Grinders and polishers are used for finishing concrete pavements and walkways.

5. Advancements in Machine Tool Technology

Modern machine tool operations in civil engineering have significantly evolved with
technological advancements:

CNC and automation:
o CNC machine tools enable automated and highly accurate operations.
o They reduce human error and improve productivity in large-scale projects.
Robotic machining:
o Robots equipped with machining tools are used for automated drilling, welding,
and cutting.
o Improves speed and precision in construction tasks.
Laser and waterjet cutting:
o These advanced cutting technologies ensure precise, clean cuts without damaging
the material.
o Waterjet cutting is especially useful for concrete and stone processing.
3D printing and additive manufacturing:
o Automated machines print complex concrete and metal components layer by layer.
o Reduces material waste and construction time.

6. Challenges and Solutions in Machine Tool Operations
Despite their efficiency, machine tool operations in civil engineering face several challenges:

« Tool wear and maintenance:
o Frequent wear reduces accuracy and productivity.
o Solution: Regular maintenance and tool replacement schedules prevent operational
iSsues.
o Material handling difficulties:
o Handling large construction materials can be labour-intensive.
o Solution: Automated material handling systems streamline operations.
o Worksite limitations:
o On-site machining is often challenging due to limited space and uneven terrain.
o Solution: Portable and mobile machine tools enable on-site operations.

7. Conclusion

Machine tool operations play an essential role in civil engineering, enabling the precise
fabrication and shaping of construction materials. From cutting and drilling to milling and
welding, machine tools improve efficiency, accuracy, and productivity in construction projects.
With advancements in CNC technology, automation, and robotic machining, the field of machine
tool operations continues to evolve, offering new possibilities for enhanced construction quality
and sustainability. By integrating modern machine tools into civil engineering processes,
engineers can build stronger, safer, and more efficient infrastructure.

Somanath Mohanty,6™ sem




Role of Civil Engineers in Disaster Management Systems
Civil engineers play a critical role in disaster management systems by designing, developing, and
implementing infrastructure and strategies that mitigate the impact of natural and human-made
disasters. Their expertise in structural design, material science, geotechnical engineering, and
water management is essential for creating disaster-resilient structures, planning emergency
responses, and ensuring the safety of communities. From preparedness and mitigation to response

and recovery, civil engineers contribute at every stage of disaster management.

1. Introduction to Disaster Management in Civil Engineering

Disaster management is the coordinated process of preparing for, responding to, and recovering
from disasters. It involves:

e Prevention and mitigation: Reducing the risk and impact of disasters through proactive
measures.

o Preparedness: Developing plans and infrastructure to withstand disasters.

o Response: Implementing emergency protocols during a disaster.

o Recovery: Rebuilding and restoring infrastructure and services.

Civil engineers are involved in all these phases, applying their technical knowledge to design safer
buildings, transport systems, and water management solutions, which reduce vulnerability and
improve resilience.

2. The Role of Civil Engineers in Disaster Mitigation

Mitigation refers to the measures taken to minimize the impact of disasters by strengthening
infrastructure and creating early warning systems. Civil engineers contribute by:

e Designing disaster-resilient structures:
o Constructing earthquake-resistant buildings using reinforced concrete, seismic
isolators, and flexible joints.
o Designing flood-resistant structures with elevated foundations, flood barriers,
and waterproof materials.
o Using wind-resistant designs for hurricanes and typhoons.
e Geotechnical hazard assessment:
o Conducting soil and slope stability analysis to prevent landslides.
o Developing retaining walls, embankments, and soil stabilization systems to
reduce slope failure risks.
e Water management and flood control:
o Designing dams, levees, and flood channels to control water flow during heavy
rains.
o Implementing stormwater management systems to prevent urban flooding.
o Developing coastal protection measures such as sea walls and breakwaters.
« Infrastructure resilience:




o Strengthening roads, bridges, and tunnels to withstand disasters.
o Designing reinforced transport networks that remain operational during
emergencies.

3. Role of Civil Engineers in Disaster Preparedness

Preparedness involves planning and implementing measures to reduce disaster vulnerability. Civil
engineers contribute by:

o Developing early warning systems:
o Installing flood and earthquake sensors in critical infrastructure.
o Designing real-time monitoring systems that provide early alerts.
« Emergency evacuation planning:
o Designing evacuation routes with clear signage and adequate capacity.
o Ensuring emergency access roads are durable and accessible.

e Risk assessment and mapping:
o Using geographic information systems (GIS) and remote sensing for hazard
mapping.
o ldentifying high-risk zones and recommending construction restrictions.
e Training and simulation:
o Assisting in disaster drills and response simulations.
o Educating communities about infrastructure safety measures.

4. Role of Civil Engineers in Disaster Response

During a disaster, civil engineers play a key role in ensuring public safety and minimizing
damage. Their responsibilities include:

« Damage assessment:
o Inspecting buildings, bridges, and other infrastructure for safety.
o Determining whether structures are safe for use or require demolition.
o Emergency repair and stabilization:
o Reinforcing or shoring up damaged structures.
o Installing temporary bridges and bypass roads to restore transportation.
e Resource allocation and logistics:
o Coordinating with authorities to prioritize emergency construction efforts.
o Managing the logistics of heavy machinery and construction materials.
e Providing temporary shelters:
o Designing and constructing temporary housing and relief shelters.
o Ensuring these shelters are safe, stable, and accessible.

5. Role of Civil Engineers in Disaster Recovery

After a disaster, civil engineers are vital in the recovery phase, focusing on rebuilding and
restoring infrastructure. Their responsibilities include:




« Infrastructure rehabilitation:
o Rebuilding damaged roads, bridges, and public utilities.
o Ensuring reconstructed structures comply with improved safety standards.
e Retrofitting and reinforcement:
o Upgrading existing structures with seismic retrofitting to withstand future
earthquakes.
o Strengthening flood control systems with improved drainage and embankments.
o Waste management and site cleanup:
o Managing the removal and disposal of debris.
o Ensuring the safe disposal of hazardous materials.
e Long-term planning and resilience:
o Implementing climate-resilient designs in reconstruction efforts.
o Improving building codes and standards based on post-disaster evaluations.

6. Technological Advancements in Disaster Management
Modern civil engineering incorporates advanced technologies for more effective disaster
management:

Remote sensing and GIS:

o Helps in real-time mapping and monitoring of disaster-affected areas.

o Aids in identifying vulnerable zones and planning emergency responses.
3D modeling and simulation:

o Used to simulate the effects of earthquakes, floods, and tsunamis.

o Helps in designing structures that can withstand specific disaster conditions.
Smart infrastructure:

o Sensor-equipped buildings and bridges provide real-time structural health

monitoring.

o Automated systems trigger early warnings and emergency responses.
Drones and robotics:

o Drones conduct aerial surveys of disaster zones for damage assessment.

o Robots assist in clearing debris and performing hazardous tasks.

7. Challenges and Solutions in Disaster Management
Civil engineers face several challenges in disaster management:

Infrastructure vulnerability:
o Older infrastructure may not meet modern safety standards.
o Solution: Retrofitting and strengthening vulnerable structures.
Limited resources during emergencies:
o Shortages of equipment and materials during disasters.
o Solution: Pre-positioning resources in disaster-prone areas.
Climate change impacts:
o Increasingly unpredictable weather patterns intensify disaster risks.
o Solution: Climate-resilient engineering designs for future projects.
o Coordination and communication:
o Effective collaboration between engineers, authorities, and first responders is
essential.
o Solution: Integrated communication systems for better coordination.




8. Conclusion

Civil engineers play a vital role in disaster management systems by designing resilient
infrastructure, developing mitigation strategies, and assisting in emergency response and recovery
efforts. Their expertise in structural engineering, geotechnics, water management, and
transportation is essential for safeguarding communities against natural and human-made
disasters. As technology and engineering practices evolve, civil engineers will continue to develop

innovative solutions, enhancing disaster resilience and building safer, more sustainable societies.

Tapan Kumar Jena,

4" Sem. DiplomaCivil
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Sustainable Manufacturing Practices in Civil Engineering World

Sustainable manufacturing practices in civil engineering focus on reducing the environmental
impact of construction activities by promoting resource efficiency, minimizing waste, and
utilizing eco-friendly materials and technologies. As the demand for infrastructure continues to
grow, civil engineers are increasingly adopting green practices to create resilient and sustainable
built environments. One of the key approaches involves using recycled and renewable materials,
such as green concrete, which incorporates fly ash, slag, and recycled aggregates, reducing the
carbon footprint of construction. Additionally, recycled steel, reclaimed asphalt pavement, and
engineered wood products like cross-laminated timber (CLT) are widely used to conserve natural

resources and reduce waste.

Modern construction also embraces energy-efficient manufacturing processes, such as
prefabrication and modular construction. These methods enhance efficiency by reducing material
wastage, lowering transportation emissions, and streamlining assembly. The use of 3D printing in
civil engineering is another innovative sustainable practice, as it allows for the precise creation of
building components with minimal material consumption. Furthermore, energy-efficient
machinery and renewable energy sources, such as solar-powered equipment and waste heat

recovery systems, significantly reduce energy consumption during manufacturing.

Waste management and recycling also play a crucial role in sustainable civil engineering.
Construction and demolition (C&D) waste recycling, on-site material reuse, and water recycling
during concrete production help reduce landfill waste and conserve resources. Moreover, the
integration of smart technologies, such as Building Information Modeling (BIM) and IoT,

optimizes material usage and enhances the sustainability of construction projects.

By adopting sustainable manufacturing practices, civil engineers contribute to reducing
greenhouse gas emissions, conserving raw materials, and promoting long-term environmental
sustainability. These practices not only improve the durability and efficiency of infrastructure but
also comply with environmental regulations, foster cost savings, and create a positive impact on
society. As the civil engineering industry continues to evolve, sustainable manufacturing will

remain essential in building a greener, smarter, and more resilient future.

Swadhin Kumar Swain,

6" Sem. Civil Diploma




Beneath the sun and stormy skies,
The weary pavement slowly cries,
Once proud and strong, it bore the load,
Of wheels and feet along the road.
But time and strain took silent toll,
And fractured wide its sturdy soul.

The rain, a thief with gentle hands,

Seeps through the cracks, invades the lands,

It loosens soil, dissolves the clay,
And steals the strength of earth away.
Erosion creeps through base and bed,
Till once-firm ground is weak instead.

The tireless sun with blazing heat,
Makes asphalt soften in defeat,
Then with the chill of night’s embrace,
It hardens—cracks begin to trace.

Thermal fatigue, a subtle foe,
Expands the breach where waters flow.

The heavy wheels, with iron weight,
Inflict their wounds both sharp and great,
Repeated strikes, unyielding blows,
Compress the base and crush below.
Fatigue sets in, the structure shakes,
Till surface heaves and slowly breaks.

Poor drainage, too, lends helping hand,
As puddles pool upon the land,
Their steady touch, with patience sly,
Wears down the layers, makes them dry.
Weakens the bond of stones and tar,
And leaves the road with many a scar.

Faulty designs and hurried hands,
That cut corners with shifting sands,
Create the flaws that time reveals,
Where truth erodes what haste conceals.
The weak foundation, poorly laid,
Becomes the reason roads degrade.

And so, the pavement splits and weeps,
As fissures form and damage creeps,
Until the path, once smooth and fair,

The Crumbling Path: A Poem on Pavement Failure

Bablu Pradhan,

4™ Civil Diploma




Investigation on the Causes of Pavement Failure

Pavement failure is a common issue in civil engineering that occurs due to various factors,
including environmental conditions, material degradation, and structural deficiencies. One of the
primary causes is water infiltration, which seeps through surface cracks, weakening the base and
subgrade layers, eventually leading to potholes, rutting, and surface deformation. Thermal
expansion and contraction caused by temperature fluctuations also contribute to pavement
cracking, as the material expands in the heat and contracts in the cold, creating fissures.
Additionally, heavy traffic loads place continuous stress on the pavement, causing fatigue
cracking and material displacement over time. Poor drainage systems exacerbate the problem by
allowing water to accumulate, further eroding the subgrade. Inadequate construction practices,
such as improper compaction, low-quality materials, and insufficient thickness of layers, can also
lead to premature pavement failure. To prevent and address these issues, civil engineers conduct
thorough investigations, including visual inspections, core sampling, and laboratory testing, to

identify the underlying causes and implement appropriate repair and maintenance strategies.

Pradip Kumar Sahoo,
4™ Diploma Civil
Role of CAD (Computer-Aided Design) in Engineering of an Indoor Sports Hall

Computer-Aided Design (CAD) plays a vital role in the engineering and construction of an indoor
sports hall by enhancing precision, efficiency, and visualization throughout the design process.
CAD software enables civil engineers and architects to create detailed 2D and 3D models of the
sports hall, allowing for accurate representation of structural elements, including the roof, walls,
flooring, and seating arrangements. Through CAD, engineers can simulate load distribution,
ventilation systems, and lighting design, ensuring the hall meets safety and performance
standards. The software also facilitates the integration of mechanical, electrical, and plumbing
(MEP) systems, optimizing the layout for functionality and energy efficiency. Furthermore, CAD
tools allow for material selection and cost estimation, streamlining the project planning process.
By using CAD, engineers can detect and resolve potential design flaws early, reducing
construction errors and ensuring the sports hall is both structurally sound and aesthetically

pleasing.

Rajeeb Baral,

4™ Civil Diploma
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Analysis and Design of Water Drainage Problems

Water drainage is a critical aspect of civil engineering, ensuring the effective removal of excess
water from land, roads, and infrastructure. Poor drainage systems can lead to flooding, soil
erosion, structural damage, and waterlogging, posing significant challenges to both urban and
rural areas. The analysis and design of water drainage systems involve assessing water flow
patterns, identifying problem areas, and creating efficient solutions to prevent damage, improve
water management, and enhance safety. By using advanced engineering techniques, such as
hydrological modeling, drainage mapping, and sustainable water management practices, civil

engineers can develop effective and resilient drainage systems.

1. Understanding Water Drainage Problems

Water drainage problems occur when water is unable to flow away from an area efficiently,
causing stagnation, flooding, and erosion. Several factors contribute to drainage issues:

o Surface runoff: During heavy rainfall, excess water flows over impervious surfaces, such
as concrete roads and pavements, creating surface runoff. Inadequate drainage systems can
lead to water accumulation.

e Poor soil permeability: In areas with clay or compacted soils, water infiltration is slow,
resulting in waterlogging.

o Insufficient slope or gradient: If the land lacks proper slope, water cannot drain away
effectively, causing pooling.

o Clogged or damaged drainage systems: Blocked or broken drains prevent water from
flowing through the system, causing backups and overflow.

« Urbanization and land-use changes: Increased construction activities reduce the amount
of permeable land, leading to greater surface runoff and drainage issues.

2. Analysis of Water Drainage Problems

The first step in solving drainage issues is a thorough site analysis to identify the causes and
extent of the problem. This involves:

e Hydrological analysis:
o Studying rainfall patterns, water flow rates, and infiltration capacities.
o Using rainfall intensity-duration-frequency (IDF) curves to predict peak flow
rates.
o Calculating runoff coefficients based on land use, soil type, and terrain.
e Topographical and soil surveys:
o Assessing the natural slope, contours, and elevation of the land.
o ldentifying low-lying areas prone to water accumulation.
o Determining soil permeability to estimate infiltration rates.
« Drainage system inspection:
o Examining existing drainage infrastructure for blockages, damage, or capacity
issues.
Inspecting stormwater drains, culverts, and channels for proper functioning.
Using CCTV cameras and drone surveys for a detailed inspection of drainage
networks.




e Flood modeling and simulation:
o Using hydrological modeling software to simulate rainfall events and predict
flood-prone areas.
o ldentifying weak points in the system where water buildup is likely.

3. Design Considerations for Water Drainage Systems

Once the analysis is complete, engineers focus on designing an efficient drainage system to
manage water flow and prevent future problems. Key design principles include:

Surface grading and slope design:
o Proper grading ensures that surface water flows away from structures.
o A minimum slope of 1% to 2% is typically recommended for effective drainage.
o Inroadways, a crown slope directs water toward side drains.
« Drainage channels and culverts:
o Designing open and closed channels to carry excess water away.
o Using culverts and stormwater pipes with sufficient diameter and capacity.
o Installing grates and inlets to prevent debris from clogging the system.
e Stormwater management systems:
o Using retention and detention ponds to temporarily store excess runoff.
o Implementing swales and bioswales with vegetation to slow and filter water flow.
o Designing permeable pavements to allow water infiltration and reduce surface
runoff.
e Subsurface drainage:
o Installing French drains, trench drains, or perforated pipes to remove
groundwater.
o Using gravel beds and geotextiles to promote water percolation.
o Preventing waterlogging and reducing soil erosion.
o Green infrastructure:
o Incorporating rain gardens and green roofs to absorb and manage rainwater.
o Using rainwater harvesting systems to reduce runoff and promote water reuse.

4. Materials and Techniques Used in Drainage Design
The effectiveness of drainage systems depends on the materials and construction techniques used:

e Concrete and precast elements:
o Used for stormwater drains, culverts, and catch basins due to their durability.
o Precast elements ensure uniform quality and faster installation.
« HDPE and PVC pipes:
o Lightweight, corrosion-resistant, and easy to install.
o Commonly used for subsurface drainage systems.
e Porous and permeable materials:
o Permeable pavers and asphalt allow rainwater to infiltrate through the surface.
o Reduces surface runoff and promotes groundwater recharge.
o Geotextiles and geogrids:
o Used in drainage trenches to filter water and prevent soil clogging.
o Improves soil stability and promotes efficient water flow.




5. Challenges in Water Drainage Design

Designing effective drainage systems comes with certain challenges:

Urban flooding:
o Rapid urbanization reduces permeable surfaces, increasing the risk of flooding.

o Solution: Implementing stormwater management practices like retention ponds

and green roofs.

Climate change and extreme weather:
o Intense rainfall events strain existing drainage systems.

o Solution: Designing systems with higher capacity to handle extreme events.

Maintenance and clogging:
o Improper maintenance can lead to clogged drains and inefficient water flow.

o Solution: Regular inspection and cleaning schedules.

Erosion and sedimentation:

o Improperly designed systems can cause soil erosion and sediment buildup.

o Solution: Using erosion control measures like riprap, grass, and retaining walls.

6. Technological Advancements in Drainage Design
Advances in technology have improved the efficiency and accuracy of drainage system design:

e Geographic Information Systems (GIS):
o Used for drainage mapping and analysis.
o Helps identify low-lying and flood-prone areas.
e Hydraulic modeling software:
o Simulates water flow behaviour during rainfall events.
o Enhances the accuracy of drainage system designs.
« Smart drainage systems:
o Incorporates loT-based sensors to monitor water levels in real time.
o Automatically adjusts drainage flow to prevent overflow.

o
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7. Importance of Sustainable Drainage Solutions

Incorporating sustainable drainage systems (Suds) reduces the environmental impact of
traditional drainage infrastructure. Suds include:

o Green roofs: Reduce runoff by absorbing rainwater.
o Rain gardens: Filter and slow water flow, reducing flooding.
o Permeable pavements: Allow water to infiltrate, reducing surface runoff.

o Wetlands and retention ponds: Naturally store and filter water, promoting biodiversity.

8. Conclusion

The analysis and design of water drainage systems are essential for managing surface runoff,
preventing flooding, and protecting infrastructure. Through proper site analysis, hydrological
modeling, and the use of sustainable materials and techniques, civil engineers can develop
efficient and resilient drainage solutions. Incorporating green infrastructure, smart technologies,
and sustainable practices further enhances the effectiveness and longevity of these systems. As
urbanization and climate change continue to impact water drainage, innovative and eco-friendly

solutions will play a key role in building sustainable and flood-resilient communities.

Sibaprasad Behera,

4™ Civil Diploma




Effects of Aggregate Size on Concrete

The size of aggregates used in concrete significantly impacts its strength, workability,
durability, and overall performance. Larger aggregates, typically ranging from 20 mm to 40
mm, reduce the surface area that requires cement paste, making the concrete more economical
and less prone to shrinkage. However, large aggregates can lead to lower workability and

increase the risk of segregation. Conversely, smaller aggregates, usually between 4.75 mm and 20

mm, enhance the concrete's density and strength by filling voids more effectively, resulting in
a smoother and more uniform mixture. Smaller aggregates also improve workability and finish
ability, making them ideal for thin sections or surfaces requiring a fine finish. However, excessive
use of fine aggregates may lead to higher water demand, reducing the concrete's strength and
durability. Therefore, a balanced mix of coarse and fine aggregates is essential to achieve the
desired concrete properties, ensuring optimal strength, workability, and durability.

Trusakanta Dehury,

4™ Diploma Civil




Basics of Finite Element Analysis (FEA)

Finite Element Analysis (FEA) is a numerical simulation technique used in civil, mechanical,
and structural engineering to predict the behaviour of structures, components, and systems under
various physical conditions. It plays a vital role in solving complex engineering problems by
breaking down large structures into smaller, finite elements, making the calculations manageable
and accurate. Each of these elements is connected at points called nodes, forming a mesh that
represents the entire system. FEA involves applying mathematical models and boundary
conditions to simulate real-world forces, such as stress, strain, heat, fluid flow, and
deformation, enabling engineers to analyse and optimize designs efficiently. The process of FEA
typically consists of three main stages: pre-processing, solving, and post-processing. During
pre-processing, the structure is divided into finite elements, and material properties, constraints,

and external loads are defined. In the solving phase, the FEA software applies mathematical

equations to simulate how the system behaves under the given conditions. Finally, in post-
processing, the results are visualized through stress maps, deformation patterns, and safety

factors, allowing engineers to interpret the data and make informed design decisions.

FEA is widely used in civil engineering for analysing and optimizing building structures, bridges,
dams, and infrastructure. It helps engineers evaluate the stability, strength, and durability of
structures under different loads, such as wind, seismic forces, and thermal expansion.
Additionally, FEA is applied to assess soil-structure interaction, foundation behaviour, and
retaining wall stability, enhancing the accuracy and reliability of geotechnical designs. One of
the key advantages of FEA is its ability to identify potential failure points before construction,
reducing material wastage and enhancing safety. It also enables the simulation of nonlinear and
dynamic behaviours, making it suitable for complex projects, such as earthquake-resistant

structures and fluid-structure interactions.

In addition to structural analysis, FEA is used in thermal and fluid dynamics simulations,

allowing engineers to model heat transfer, fluid flow, and temperature variations in infrastructure




systems. The use of FEA improves design accuracy, reduces the need for physical prototypes,
and saves time and costs during the design phase. However, the accuracy of FEA depends heavily
on the quality of the mesh, boundary conditions, and material properties. Poor meshing or
incorrect assumptions can lead to inaccurate results. Additionally, large, and complex models

require significant computational resources and processing time.

Various FEA software tools are widely used in civil engineering, including ANSYS, ABAQUS,
SAP2000, ETABS, and STAAD. PRO, each offering specialized features for different types of
structural analysis. FEA continues to evolve with the integration of artificial intelligence, cloud
computing, and real-time simulation, enhancing its precision and efficiency. Overall, FEA is an
indispensable tool in modern engineering, enabling the safe, efficient, and optimized design of

infrastructure, while reducing risks and improving performance under real-world conditions.

Aditya Narayan Sethi,

4™ Diploma




The Dance of Motion: A Poem on Fundamentals of Kinematics in Machines

In realms where iron limbs extend,
And gears in graceful arcs descend,
The dance of motion takes its place,

With kinematics setting the pace.

A science born of time and trace,

Of speed, direction, form, and space.

The linkages, with arms entwined,
Through measured paths their force aligned,
They swing and slide in steady beat,
With motions fluid, pure, discreet.

The joints become the hinge of fate,

Where bodies turn and resonate.

Behold the crank, its cyclic spin,
It pulls the rod and draws it in,
A constant waltz of back and forth,
Of turning gears and measured worth.
The cams and followers perform,

In rhythmic rise, a perfect form.

Sovona Acharya

Faculty Civil Engineering




DAM BREAK ANAYLSIS

Dam break analysis is a critical process in civil engineering used to assess the potential
consequences of a dam failure. It involves evaluating the hydraulic, structural, and
environmental impacts caused by the sudden release of water from a dam. This analysis is
essential for designing safe and resilient dam structures, creating effective emergency
response plans, and minimizing the risk of catastrophic flooding. With the increasing number
of dams worldwide, understanding the mechanics of dam failure and the subsequent impacts on

downstream areas has become a fundamental aspect of modern civil engineering.

1. Overview of Dam Break and Its Causes

A dam break occurs when a dam structure collapses or is breached, resulting in the uncontrolled
release of the stored water. This sudden discharge can cause massive flooding, threatening lives,
property, and ecosystems. Dam failures can be triggered by various factors, including structural

weaknesses, foundation issues, overtopping, seepage, and external forces.

e Structural failure: This occurs when the dam materials (concrete, earth, or rockfill)
weaken over time due to aging, poor construction, or design flaws. Cracks and settlement
can lead to instability, causing the dam to fail.

o Seepage and internal erosion: Water can slowly seep through the dam or its foundation,
eroding the soil or weakening the structural integrity. Piping failure, a type of internal
erosion, is a common cause of dam breaches.

o Overtopping: During heavy rainfall or flood events, the reservoir water level may exceed
the dam’s capacity, causing the water to spill over the dam crest. Overtopping can erode
the downstream face of the dam, resulting in failure.

o Earthquakes and external forces: Seismic activity can destabilize the dam’s structure,
triggering cracks, settlements, or liquefaction in earth-fill dams, leading to collapse.

e Operational errors or sabotage: In some cases, human errors in dam operations or

deliberate acts of sabotage can result in dam failure.

2. Importance of Dam Break Analysis

Dam break analysis plays a crucial role in risk assessment and disaster preparedness. It helps

civil engineers, policymakers, and emergency response teams to:

e Predict the extent of flooding: By simulating the water flow and flood wave propagation,
engineers can estimate the flood extent, depth, and velocity, aiding in hazard mapping.
e Assess structural integrity: Through simulation models, engineers can identify weak

points in dam structures and implement reinforcement measures.




e Improve dam design: Dam break analysis assists in designing spillways, emergency
release mechanisms, and drainage systems to prevent overtopping and reduce failure
risks.

o Emergency response planning: Authorities use dam break analysis to create evacuation
plans, early warning systems, and contingency measures to protect downstream

communities.
3. Dam Break Modeling and Simulation Techniques

Civil engineers use numerical models and simulation tools to predict the behaviour of a dam

break and its downstream impacts. Some widely used modeling techniques include:

e 1D hydraulic models: These models, such as HEC-RAS (Hydrologic Engineering
Centre’s River Analysis System) and MIKE 11, simulate the longitudinal flow of water
downstream. They are ideal for simple river channels but less accurate for complex
terrains.

e 2D hydraulic models: Models like MIKE 21, TUFLOW, and FLO-2D simulate the
multidirectional spread of water across floodplains, providing detailed flood mapping.

e 3D models: Advanced models such as FLOW-3D and ANSY'S Fluent simulate the three-
dimensional behaviour of water flow, accounting for turbulence and complex terrain
interactions.

o Geospatial analysis: Geographic Information Systems (GIS) are used to visualize and
analyse the flood extent, terrain elevation, and population exposure, aiding in risk

assessment.
4. Key Parameters in Dam Break Analysis
Several parameters influence the outcomes of a dam break analysis, including:

e Dam height and reservoir volume: The greater the dam height and the larger the
reservoir, the more severe the downstream flooding will be.

e Breach dimensions and formation time: The size and shape of the breach impact the
flow rate and flood wave intensity. A larger breach with a rapid formation time results in
a more destructive flood wave.

o Downstream topography: The terrain’s slope, roughness, and elevation influence how
quickly and extensively the water spreads.

e Manning’s roughness coefficient: This factor accounts for the resistance of the terrain

(e.g., vegetation, soil type), affecting the speed and depth of the flood wave.




5. Environmental and Societal Impacts of Dam Breaks

The consequences of a dam break can be devastating for the environment, infrastructure, and

local communities.

e Loss of life and property damage: The sudden release of water can cause widespread
flooding, destroying homes, roads, bridges, and farmlands. Loss of life is a major concern
in densely populated areas downstream of large dams.

e Soil erosion and habitat destruction: The force of the flood wave can erode soil, damage
vegetation, and disrupt river ecosystems. Aquatic and terrestrial wildlife may be displaced
or perish.

« Water contamination: Dam failures can result in the release of sediments, chemicals,
and pollutants into downstream rivers, affecting water quality.

o Disruption of essential services: The destruction of roads, power lines, and
communication networks can cripple emergency response efforts, prolonging the

disaster's impact.
6. Mitigation Measures and Safety Protocols

To reduce the risks associated with dam failure, civil engineers implement various mitigation

strategies, including:

o Spillway design: Properly designed spillways prevent overtopping by safely releasing
excess water during floods.

e Seepage control measures: Grouting, cutoff walls, and drainage systems are used to
control seepage and prevent internal erosion.

e« Emergency action plans (EAPs): These plans outline evacuation procedures, early
warning systems, and response protocols to protect downstream communities.

e Regular inspections and maintenance: Routine dam inspections identify cracks,
seepage, and structural weaknesses, ensuring timely repairs.

e Monitoring systems: Advanced sensor-based monitoring systems detect early signs of

instability, triggering alarms to prevent catastrophic failure.
7. Real-World Examples of Dam Breaks

Several catastrophic dam failures have highlighted the importance of dam break analysis in civil

engineering:

e The Bangiao Dam Failure, China (1975): Due to extreme rainfall, the Bangiao Dam

collapsed, causing a massive flood that killed over 171,000 people and displaced millions.




e« The Vajont Dam Disaster, Italy (1963): Although the dam itself remained intact, a
massive landslide into the reservoir triggered a tsunami-like flood wave, killing around
2,000 people.

e The Teton Dam Failure, USA (1976): An earth-fill dam in Idaho collapsed due to
internal erosion, releasing over 250 million cubic meters of water, causing extensive

damage and loss of life.
8. Conclusion

Dam break analysis is an essential tool in civil engineering, ensuring the safety, reliability, and
resilience of dam structures. Through advanced modeling techniques, risk assessment, and
emergency preparedness, civil engineers can mitigate the devastating impacts of dam failures.
As climate change and population growth increase the demand for reliable water storage
infrastructure, dam break analysis remains a cornerstone of sustainable and safe infrastructure

development.

Abinash Mohanta
Faculty Civil Engineering




Flood Forecasting in Civil Engineering

Flood forecasting is a vital process in civil engineering that involves predicting the time,
location, and severity of potential flooding events. It relies on hydrological and meteorological
data, including rainfall intensity, river water levels, soil moisture content, and weather
patterns, to estimate the likelihood and magnitude of floods. Advanced modeling techniques
such as hydraulic simulations, Geographic Information Systems (GIS), and remote sensing
are used to create accurate flood forecasts. These forecasts enable early warning systems,
allowing authorities to implement preventive measures, evacuations, and flood control
strategies, thereby minimizing loss of life and property damage. Real-time data collection
from rain gauges, satellites, and radar systems enhances forecasting accuracy. Additionally,
civil engineers use flood forecasting to design and optimize flood mitigation structures such as
levees, dams, and drainage systems, improving the resilience of infrastructure against flood
hazards. Accurate flood forecasting plays a crucial role in disaster management, helping protect

vulnerable communities and reducing the economic and environmental impacts of flooding.

Biswabharati Naik

Faculty Civil Engineering
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SECTION-II

Art Section

Welcome to the Art Section of our Departmental magazine!

4

Art is not just about colors on a canvas or lines on a page;
it's about expressing the depths of our imagination,
emotions, and perspectives. In this section, we celebrate
creativity in its myriad forms - from traditional paintings to
digital art, from sculpture to photography, and everything in

between.

Through the strokes of our brushes, the clicks of our cameras,
and the chiseling of our sculptures, we aim to captivate,
inspire, and provoke thought. Each piece featured here tells
a story, reflects a moment, or expresses an idea unique to its

creator.

Art has the power to transcend boundaries, ignite
conversations, and evoke profound emotions. So, immerse
yourself in the world of creativity, let your imagination roam
free, and join us on a journey through the boundless realms of

artistic expression.

We invite you to explore, appreciate, and engage with the
works showcased in this section. Let the colors, shapes, and
textures speak to you, and may they inspire you to discover

your own artistic voice.

Enjoy the journey!!!l




CE

“Never stop doing great Just because someone,

Doesn’t give you credit..”
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Muna Jalli,
5" Sem Diploma, CE
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MY INDIA

Bombay for Beauty

Delhi for Majesty
Bengal for Writing
Punjab for wrestling
Kashmir for Looking
Madras for Cooking
Gujarat for Health
M.P. for Wealth
A.P. for Hard working
Maharashtra for Learning
Kerala for Dance
Mysore for Glance
Bihar for Mines
Himachal for Pines
Up for Ministers
Rajasthan for Heroism
Nagaland for Hills
Assam for Wells
Uttaranchal for Toil
Odisha for Soil

This is my INDIA Gracious, Glorious, Royal




