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Program Outcome (PO):

Engineering Graduates will be able to:

1. Engineering Knowledge: Apply the knowledge of mathematics, science, engineering fundamentals, and an
engineering specialization to the solution of complex engineering problems.

2. Problem analysis: Identify, formulate, research literature, and analyze complex engineering problems reaching
substantiated conclusions using first principles of mathematics, natural sciences, and engineering sciences.

3. Design/development of solutions: Design solutions for complex engineering problems and design system
components or processes that meet the specified needs with appropriate consideration for the public health and
safety, and the cultural, societal, and environmental considerations.

4. Conduct investigations of complex problems: Use research-based knowledge and research methods including
design of experiments, analysis and interpretation of data, and synthesis of the information to provide valid
conclusions.

5. Modern Tool Usage: Create, select, and apply appropriate techniques, resources, and modern engineering and IT
tools including prediction and modeling to complex engineering activities with an understanding of the limitations.

6. The Engineer and Society: Apply reasoning informed by the contextual knowledge to assess societal, health, safety,
legal, and cultural issues and the consequent responsibilities relevant to the professional engineering practice.

7. Environment and Sustainability: Understand the impact of the professional engineering solutions in societal and
environmental contexts, and demonstrate the knowledge of need for sustainable development.

8. Ethics: Apply ethical principles and commit to professional ethics and responsibilities and norms of the engineering
practice.

9. Individual and Team Work: Function effectively as an individual, and as a member or leader in diverse teams, and
in multidisciplinary settings.

10. Communication: Communicate effectively on complex engineering activities with the engineering community and
with society at large, such as, being able to comprehend and write effective reports and design documentation, make
effective presentations, and give and receive clear instructions.

11. Project Management and Finance: Demonstrate knowledge and understanding of the engineering and
management principles and apply these to one’s own work, as a member and leader in a team, to manage projects
and in multidisciplinary environments.

12. Life-long learning: Recognize the need for, and have the preparation and ability to engage in independent and life-
long learning in the broadest context of technological change.
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Course Code: CE (BS) 301
Course Type: Theory

Course Designation: Compulsory

Program Specific Outcome (PSO):

PSO1 PSO2 PSO3 PSO4
co1l L M L L
Co2 L M L L
co3 L M L L
co4 L M L L
CO5 L M L L
CO6 L M L L
Course Outcome:
Course Details/Statement Action Verb Knowledge Level
Outcomes
BSC Describe how biological observations of 18th Century that lead | Define, Understand (L1)
CE301.1 to major discoveries. Understand,
Explain, Describe,
Discuss
BSC Find that classification per se is not what biology is all about but | Apply, calculate, | Apply (L2)
CE301.2 highlight the wunderlying criteria, such as morphological, estimate find
' biochemical and ecological. o !
solve, examine
BSC Classify the concepts of recessiveness and dominance during | Analyze, Classify, Analyze (L3)
CE301.3 the passage of genetic material from parent to offspring. lllustrate
categorize
BSC Examine that all forms of life have the same building blocks and | Select, model, | Synthesize (L4)
CE301.4 yet the manifestations are as diverse as one can imagine and examine desien
' biological processes at the reductionistic level. ’ &N,
show.
BSC Justify enzymes and distinguish between different mechanisms | Assess, test, justify, | Evaluate (L5)
CE301.5 of enzyme action and Apply thermodynamic principles to compare
) biological systems. pare,
BSC Identify DNA as a genetic material in the molecular basis of | Design, formulate, Create (L6)
CE301.6 information transfer and microorganisms. develop derive
modify, build,
identify
Course Articulation Matrix:
PO1 | PO2 | PO3 | PO4 |PO5 |PO6 |PO7 |PO8 | PO9 |PO10 | PO11 | PO12
co1l 3 2 1
Co2 2 3 2
co3 3 1 1
co4 2 2
CoSs 3 2 2 2 1
CO6 3 1 2 2 2
Average | 2.8 2 2 15 2 1.6 23 2 1.5




Maulana Abul Kalam Azad University of Technology, West Bengal
(Formerly West Bengal University of Technology)
Syllabus for B. Tech in Civil Engineering
(Applicable from the academic session 2023-2024)

University Syllabus:

Module 1: INTRODUCTION

Bring out the fundamental differences between science and engineering by drawing a comparison between eye and camera, Bird flying and
aircraft. Mention the most exciting aspect of biology as an independent

scientific discipline. Why we need to study biology? Discuss how biological observations of 18th Century

that lead to major discoveries. Examples from Brownian motion and the origin of thermodynamics by

referring to the original observation of Robert Brown and Julius Mayor. These examples will highlight the

fundamental importance of observations in any scientific inquiry.

Purpose: To convey that Biology is as important a scientific discipline as Mathematics, Physics and Chemistry. [2L]
Module 2 Classification

Hierarchy of life forms at phenomenological level. A common thread weaves this hierarchy Classification.
Discuss classification based on (a) cellularity- Unicellular or multicellular (b) ultrastructure- prokaryotes or
eucaryotes. (c) energy and Carbon utilization -Autotrophs, heterotrophs, lithotropes (d) Ammonia excretion
- aminotelic, uricoteliec, ureotelic (e) Habitataacquatic or terrestrial (e) Molecular taxonomy- three major
kingdoms of life. A given organism can come under different category based on classification. Model
organisms for the study of biology come from different groups. E.coli, S.cerevisiae, D. Melanogaster, C.
elegance, A. Thaliana, M. musculus

Purpose: To convey that classification per seis not what biology is all about. The underlying criterion,

such as morphological, biochemical or ecological be highlighted. [3L]

Module 3 Genetics

Mendel’'s laws, Concept of segregation and independent assortment. Concept of allele. Gene mapping, Gene interaction, Epistasis. Meiosis
and Mitosis be taught as a part of genetics. Emphasis to be give not to the mechanics of cell division nor the phases but how genetic material
passes from parent to offspring. Concepts of recessiveness and dominance. Concept of mapping of phenotype to genes. Discuss about the
single gene disorders in humans. Discuss the concept of complementation using human genetics.

Purpose: To convey that “Genetics is to biology what Newton’s laws are to Physical Sciences” [4L]

Module 4 Biomolecules
Molecules of life. In this context discuss monomeric units and polymeric structures. Discuss about sugars,
starch and cellulose. Amino acids and proteins. Nucleotides and DNA/RNA. Two carbon units and lipids.

Purpose: To convey that all forms of life has the same building blocks and yet the manifestations are as

diverse as one can imagine [4L]

Module 5 Enzymes

Enzymology: How to monitor enzyme catalyzed reactions. How does an enzyme catalyzereactions. Enzyme
classification. Mechanism of enzyme action. Discuss at least two examples. Enzyme kinetics and kinetic
parameters. Why should we know these parameters to understand biology? RNA

catalysis.
Purpose: To convey that without catalysis life would not have existed on earth [4L]
Module 6 Information Transfer

Molecular basis of information transfer. DNA as a genetic material. Hierarchy of DNA structurefrom single
stranded to double helix to nucleosomes. Concept of genetic code. Universality and degeneracy of genetic
code. Define gene in terms of complementation and recombination.

Purpose: The molecular basis of coding and decoding genetic information is universal [4L]

Module 7 Macromolecular analysis
Proteins- structure and function. Hierarch in protein structure. Primary secondary, tertiary and quaternary structure. Proteins as enzymes,

transporters, receptors and structural elements.
Purpose: How to analyses biological processes at the reductionistic level [5L]

Module 8 Metabolism

Thermodynamics as applied to biological systems. Exothermic and endothermic versus endergonic and
exergonic reactions. Concept of Keq and its relation to standard free energy. Spontaneity. ATP as an energy
currency. This should include the breakdown of glucose to CO2 + H20 (Glycolysis and Krebs cycle) and
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synthesis of glucose from CO2 and H20 (Photosynthesis). Energy yielding and energy consuming
reactions. Concept of Energy charge

Purpose: The fundamental principles of energy transactions are the same in physical and biological world. [4L]

Module 9 Microbiology
Concept of single celled organisms. Concept of species and strains. Identification and classification of
microorganisms. Microscopy. Ecological aspects of single celled organisms. Sterilization and media

compositions. Growth kinetics. [3L]
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Course Name: MATHEMATICS I Course Code: CE(BS) 301
Semester of Study: 3rd
Course Type: Theory

Course Designation: Compulsory

Program Outcome (PO):

Engineering Graduates will be able to:

1. Engineering Knowledge: Apply the knowledge of mathematics, science, engineering
fundamentals, and an engineering specialization to the solution of complex engineering problems.

2. Problem analysis: Identify, formulate, research literature, and analyze complex engineering
problems reaching substantiated conclusions using first principles of mathematics, natural sciences,
and engineering sciences.

3. Design/development of solutions: Design solutions for complex engineering problems and design
system components or processes that meet the specified needs with appropriate consideration for
the public health and safety, and the cultural, societal, and environmental considerations.

4. Conduct investigations of complex problems: Use research-based knowledge and research
methods including design of experiments, analysis and interpretation of data, and synthesis of the
information to provide valid conclusions.

5. Modern Tool Usage: Create, select, and apply appropriate techniques, resources, and modern
engineering and IT tools including prediction and modeling to complex engineering activities with an
understanding of the limitations.

6. The Engineer and Society: Apply reasoning informed by the contextual knowledge to assess
societal, health, safety, legal, and cultural issues and the consequent responsibilities relevant to the
professional engineering practice.

7. Environment and Sustainability: Understand the impact of the professional engineering solutions
in societal and environmental contexts, and demonstrate the knowledge of need for sustainable
development.

8. Ethics: Apply ethical principles and commit to professional ethics and responsibilities and norms
of the engineering practice.



Maulana Abul Kalam Azad University of Technology, West Bengal
(Formerly West Bengal University of Technology)
Syllabus for B. Tech in Civil Engineering
(Applicable from the academic session 2023-2024)

9. Individual and Team Work: Function effectively as an individual, and as a member or leader in
diverse teams, and in multidisciplinary settings.

10. Communication: Communicate effectively on complex engineering activities with the
engineering community and with society at large, such as, being able to comprehend and write
effective reports and design documentation, make effective presentations, and give and receive
clear instructions.

11. Project Management and Finance: Demonstrate knowledge and understanding of the
engineering and management principles and apply these to one’s own work, as a member and
leader in a team, to manage projects and in multidisciplinary environments.

12. Life-long learning: Recognize the need for, and have the preparation and ability to engage in
independent and life-long learning in the broadest context of technological change.

Program Specific Outcome (PSO):

PSO1:Graduates will have strong fundamental knowledge in core topics of each subject of the
University curriculum of Civil Engineering.

PSO2:Graduates will have the ability to describe, analyse, and solve problems using mathematics
and systematic problem-solving technique for core subjects of Civil Engineering.

PSO3:Graduates will be able to patronize higher studies and technological practice in
Civil Engineering.

PSO4:Graduates will be able to keep pace with the modern construction techniques
and management tools of Civil Engineering, either in industry or through entrepreneurship.

Course Outcome:

Course Outcomes | Details/Statement Action Verb | Knowledge Level

CE(BS) 302.1 Learn the tools of Laplace Transform, Learn L1
Fourier Transform and Z-Transform to
analyse engineering problems.

CE(BS) 302.2 Learn the ideas of functions, relation and Analyse L4
algebraic structure and their applications in
engineering environment.

CE(BS) 302.3 Understand the concept of Logic, partially | Understand L2
ordered set and apply the Counting

technique in the problems of engineering
fields.

CE(BS) 302.4 Learn Basics of Graph Theory which are Apply P3
useful to solve engineering problems.

Course Articulation Matrix:

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
co1 3 3 - - 1 - - - - - - 2
CO2 3 3 1 1 - - - - - - - 2
co3 3 3 2 1 - - - - - - - 2
coa 3 3 2 2 1 - - - - - - 2
Average 3 3 1.2 1 0.5 2
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University Syllabus:

Module 1 Transform Calculus-1
Polynomials — Orthogonal Polynomials — Lagrange’s, Chebysev Polynomials;
Trigonometric Polynomials; Laplace Transform, Properties of Laplace Transform,
Laplace transform of periodic functions. Finding inverse Laplace transform by different
methods, convolution theorem. Evaluation of integrals by Laplace transform, solving
ODEs and PDEs by Laplace Transform method.

Module 2 Transform Calculus-2
Fourier transforms, Z-transform and Wavelet transforms: properties, methods, inverses

and their applications.

Module 3 Sets, relations and functions
Basic operations on sets, Cartesian products, disjoint union (sum), and power sets.
Different types of relations, their compositions and inverses. Different types of functions,
their compositions and inverses.

Module 4 Propositional Logic
Syntax and semantics, proof systems, satisfiability, validity, soundness, completeness,
Deduction theorem, etc. Decision problems of propositional logic. Introduction to first
order logic and first order theory.

Module 5 Partially ordered sets
Complete partial ordering, chain, lattice, complete, distributive, modular and
complemented lattices. Boolean and pseudo Boolean lattices.

Module 6 Algebraic Structures
Algebraic structures with one binary operation — semigroup, monoid and group. Cosets,
Lagrange’s theorem, normal subgroup, homomorphic subgroup. Congruence relation and
quotient structures. Error correcting code. Algebraic structures with two binary operations-
ring, integral domain, and field. Boolean algebra and boolean ring (Definitions and simple
examples only).

Module 7 Introduction to Counting
Basic counting techniques — inclusion and exclusion, pigeon-hole principle, permutation,
combination, summations. Introduction to recurrence relation and generating functions.

Module 8 Introduction to Graphs
Graphs and their basic properties — degree, path, cycle, subgraph, isomorphism, Eulerian
and Hamiltonian walk, trees.
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Course Name: Engineering Mechanics Course Code: CE(ES)301
Semester of Study: 3™ (Semester IIT)

Course Type: Theory

Course Designation: Compulsory

Program Outcome (PO):

PO 1: Engineering knowledge: Apply the knowledge of mathematics, science, engineering
fundamentals, and an engineering specialisation for the solution of complex engineering problems.

PO 2: Problem analysis: Identify, formulate, research literature, and analyse complex engineering
problems reaching substantiated conclusions using first principles of mathematics, natural sciences, and
engineering sciences.

PO 3: Design/Development of Solutions: Design solutions for complex engineering problems and
design system components or processes that meet the specified needs with appropriate consideration
for public health and safety, and cultural, societal, and environmental considerations.

PO 4: Conduct investigations of complex problems: Use research-based knowledge and research
methods including design of experiments, analysis and interpretation of data, and synthesis of the
information to provide valid conclusions.

PO 5: Modern tool usage: Create, select, and apply appropriate techniques, resources, and modern
engineering and IT tools including prediction and modelling to complex engineering activities with an
understanding of the limitations.

PO 6: The engineer and society: Apply reasoning informed by the contextual knowledge to assess
societal, health, safety, legal and cultural issues and the consequent responsibilities relevant to the
professional engineering practice.

PO 7: Environment and sustainability: Understand the impact of the professional engineering
solutions in societal and environmental contexts, and demonstrate the knowledge of, and need for
sustainable development.

PO 8: Ethics: Apply ethical principles and commit to professional ethics and responsibilities and norms
of the engineering practice.

PO 9: Individual and team work: Function effectively as an individual, and as a member or leader in
diverse teams, and in multidisciplinary settings.

PO 10: Communication: Communicate effectively on complex engineering activities with the
engineering community and with the society at large, such as, being able to comprehend and write
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effective reports and design documentation, make effective presentations, and give and receive clear
instructions.

PO 11: Project management and finance: Demonstrate knowledge and understanding of the
engineering and management principles and apply these to one’s own work, as a member and leader in
a team, to manage projects and in multidisciplinary environments.

PO 12: Life-long learning: Recognise the need for, and have the preparation and ability to engage in
independent and life-long learning in the broadest context of technological change.

Program Specific Outcome (PSO):

PSO1: Graduates will have strong fundamental knowledge in core topics of each subject of the
University curriculum of Civil Engineering.

PSO2: Graduates will have the ability to describe, analyse, and solve problems using mathematics and
systematic problem-solving technique for core subjects of Civil Engineering.

PSO3: Graduates will be able to patronize higher studies and technological practice in
Civil Engineering.

PSO4: Graduates will be able to keep pace with the modern construction techniques and management
tools of Civil Engineering, either in industry or through entrepreneurship.

Course OQutcome:

Course Outcomes | Details/Statement Action Verb Knowledge Level
CE(ES)301.1 CO1: Illustrate system of forces and its | Illustrate Understand
resultant and free body diagram of
forces.
CE(ES)301.2 CO2: List the types and laws of friction | List Analyse

and analyse truss by method of joints
and method of sections.

CE(ES)301.3 CO3: Locate the centroid of simple Locate Analyse
figures and composite sections.

CE(ES)301.4 CO4: Identify the principles of Virtual Identify Analyse
Work and Energy method and solve
problems

CE(ES)301.5 COS5: Demonstrate particle dynamics Demonstrate Apply
and kinematics of rigid bodies.

CE(ES)301.6 CO6: Recognise mechanical Vibration | Solve Analyse
and solve problems related to vibration
and pendulum.

Course Articulation Matrix:

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | POS | PO9 | PO10 | PO11 | PO12
Co1 3 3 2 2 - - - - - - - 2
CO2 3 3 3 3 - - - - - - - 2
Co3 3 3 3 3 - - - - 1 - - 2
CO4 3 3 3 3 - - - - - - - -
COs 3 3 3 3 - - - - 1 - - 1
CO6 3 3 3 3 - - - - - - - 2
Average | 3 3 1283]28| 0 0 0 0 | 03 0 0 1.5
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University Syllabus:

Module 1

Introduction to Engineering Mechanics:
Force Systems Basic concepts, Particle equilibrium in 2-D & 3-D; Rigid Body equilibriumj
System of Forces, Coplanar Concurrent Forces, Components in Space — Resultant- Moment
of Forces and its Application; Couples and Resultant of Force System, Equilibrium of System
of Forces, Free body diagrams, Equations of Equilibrium of Coplanar Systems and Spatial
Systems; Static Indeterminacy.

Module 2

Friction:
Types of friction, Limiting friction, Laws of Friction, Static and Dynamic Friction; Motion
of Bodies, wedge friction, screw jack & differential screw jack.

Module 3

Basic Structural Analysis:

Equilibrium in three dimensions; Method of Sections; Method of Joints; How to determine
if a member is in tension or compression; Simple Trusses; Zero force members; Beams &
types of beams; Frames & Machines.

Module 4

Centroid and Centre of Gravity:

Centroid of simple figures from first principle, centroid of composite sections; Centre of
Gravity and its implications; Area moment of inertia-Definition, Moment of inertia of plane
sections from first principles, Theorems of moment of inertia, Moment of inertia of standard
sections and composite sections; Mass moment inertia of circular plate, Cylinder, Cone,
Sphere, Hook.

Module 5

Virtual Work and Energy Method:

Virtual displacements, principle of virtual work for particle and ideal system of rigid bodies,
degrees of freedom. Active force diagram, systems with friction, mechanical efficiency.
Conservative forces and potential energy (elastic and gravitational),energy equation for
equilibrium. Applications of energy method for equilibrium. Stability of equilibrium.

Module 6

Review of particle dynamics:

Rectilinear motion; Plane curvilinear motion (rectangular, path, and polar coordinates). 3-D
curvilinear motion; Relative and constrained motion; Newton’s 2ndlaw (rectangular, path,
and polar coordinates). Work-kinetic energy, power, potential energy. Impulse-momentum
(linear, angular); Impact (Direct and oblique).

Module 7

Introduction to Kinetics of Rigid Bodies:

Basic terms, general principles in dynamics; Types of motion, Instantaneous centre of
rotation in plane motion and simple problems; D’ Alembert’s principle and its applications in
plane motion and connected bodies; Work energy principle and its application in plane
motion of connected bodies; Kinetics of rigid body rotation.

Module 8

Mechanical Vibrations:

Basic terminology, free and forced vibrations, resonance and its effects; Degree of freedom;
Derivation for frequency and amplitude of free vibrations without damping and single
degree of freedom system, simple problems, types of pendulum, use of simple, compound
and torsion pendulums;
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Course Name: Energy Science and Engineering Course Code: CE(ES)302
Semester of Study: 3™ (Semester I11)

Course Type: Theory

Program Outcome (PO):

Engineering Graduates will be able to:

1. Engineering Knowledge: Apply the knowledge of mathematics, science, engineering fundamentals,
and an engineering specialization to the solution of complex engineering problems.

2. Problem analysis: Identify, formulate, research literature, and analyze complex engineering
problems reaching substantiated conclusions using first principles of mathematics, natural sciences,
and engineering sciences.

3. Design/development of solutions: Design solutions for complex engineering problems and design
system components or processes that meet the specified needs with appropriate consideration for
the public health and safety, and the cultural, societal, and environmental considerations.

4. Conduct investigations of complex problems: Use research-based knowledge and research
methods including design of experiments, analysis and interpretation of data, and synthesis of the
information to provide valid conclusions.

5. Modern Tool Usage: Create, select, and apply appropriate techniques, resources, and modern
engineering and IT tools including prediction and modeling to complex engineering activities with an
understanding of the limitations.

6. The Engineer and Society: Apply reasoning informed by the contextual knowledge to assess
societal, health, safety, legal, and cultural issues and the consequent responsibilities relevant to the
professional engineering practice.

7. Environment and Sustainability: Understand the impact of the professional engineering solutions
in societal and environmental contexts, and demonstrate the knowledge of need for sustainable
development.

8. Ethics: Apply ethical principles and commit to professional ethics and responsibilities and norms of
the engineering practice.

9. Individual and Team Work: Function effectively as an individual, and as a member or leader in
diverse teams, and in multidisciplinary settings.
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10. Communication: Communicate effectively on complex engineering activities with the engineering
community and with society at large, such as, being able to comprehend and write effective reports
and design documentation, make effective presentations, and give and receive clear instructions.

11. Project Management and Finance: Demonstrate knowledge and understanding of the engineering
and management principles and apply these to one’s own work, as a member and leader in a team,
to manage projects and in multidisciplinary environments.

12. Life-long learning: Recognize the need for, and have the preparation and ability to engage in
independent and life-long learning in the broadest context of technological change.

Program Specific Outcome (PSO):

PSO1: Graduates will have strong fundamental knowledge in core topics of each subject of the
University curriculum of Civil Engineering.

PSO2: Graduates will have the ability to describe, analyse, and solve problems using mathematics and
systematic problem-solving technique for core subjects of Civil Engineering.

PSO3: Graduates will be able to patronize higher studies and technological practice in
Civil Engineering.

PSO4: Graduates will be able to keep pace with the modern construction techniques and management
tools of Civil Engineering, either in industry or through entrepreneurship.

Course Outcome:

Course Outcomes Details/Statement Action Verb Knowledge Level
CE(ES)302.1 To discuss the ideas of scientific | Discuss Understand
principles, energy systems and
various non-renewable and
renewable resources for energy.
CE(ES)302.2 To describe different energy | Describe Understand

generation systems and their
environmental impacts.

CE(ES)302.3 To develop the idea about the role | Develop Create
of civil engineering in energy
sources.

CE(ES)302.4 To use the concepts about green | Use Apply

building LEED ratings, energy audit
of facilities and optimization of
energy consumption.

CE(ES)302.5 To relate the global policy | Relate Analyse
initiatives and meet the emerging
challenges with sustainable

technological solutions in the field
of energy and environment.

CE(ES)302.6 To relate the ideas of energy, Relate Analyse
environment and economic
system.
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Course Articulation Matrix:

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
co1 3 3 2 3 2 2 3 0 1 1 0 2
C02 3 3 3 2 3 2 3 0 1 2 1 2
Cco3 3 1 1 3 2 3 2 0 2 0 1 3
Cco4 3 3 3 2 3 2 3 0 2 3 2 3
Ccos5 3 2 3 3 3 2 3 3 2 3 3 2
Co6 3 3 3 3 2 2 3 3 2 2 2 2
Average 3 2.5 25 | 266 | 25 | 216 | 2.83 1 1.66 | 1.83 1.5 2.33

University Syllabus:

Module 1

Introduction to Energy Science: Scientific Principles and historical interpretation to Place energy
use in the Context of pressing societal, environmental, and climate issues; Introduction to energy
systems and Resources; Introduction to Energy, Sustainability & the Environment.

Tutorials: Compile a World map showing Energy Reserves by source, Total Energy consumption
Per capita energy consumption, and Carbon Footprint

Module 2

Energy Sources: Overview of energy systems, sources, transformations, efficiency, and storage.
Fossil fuels (coal, oil, oil-bearing shale and sands, coal gasification) - past, present & future,
Remedies & alternatives for fossil fuels - biomass, wind, solar, nuclear, wave, tidal, and hydrogen;
Sustainability and environmental trade-offs of different energy systems; possibilities for energy
storage or regeneration (Ex. Pumped storage hydropower projects, superconductor-based energy
storages, high-efficiency batteries)

Tutorials: Compile a Word Map showing Alternative Energy source usage; Compile a Process
diagram for a Pumped Storage project; Collect details of a typical North Sea oil platform. Compile
a map of India showing exiting potential and utilized potential for hydropower. List

the pros and cons of Thermal, hydro, nuclear and solar power projects.

Module 3

Energy & Environment: Energy efficiency and conservation; introduction to clean energy
technologies and its importance in sustainable development; Carbon footprint, energy consumption
and sustainability; introduction to the economics of energy; How the economic system determines
production and consumption; linkages between economic and environmental outcomes; How future
energy use can be influenced by economic, environmental, trade, and research policy

Tutorials: Study the functioning of an Electro Static Precipitator in a thermal power plant; study
the uses of course and fine Fly Ash from thermal power plants. Compile the safety provisions
in design and construction of a reactor containment building

Module 4

Civil Engineering Projects Connected with the Energy Sources: Coal mining technologies, Oil
exploration offshore platforms, Underground and under-sea oil pipelines, solar chimney projects,
wave energy caissons, coastal installations for tidal power, windmill towers; hydropower stations
above-ground and underground along with associated dams, tunnels, penstocks, etc.; Nuclear
reactor containment buildings and associated buildings, design and construction constraints and
testing procedures for reactor containment buildings; Spent Nuclear fuel storage and disposal
systems

Tutorials: Compile a process diagram for a typical underground hydropower project; Collect
details of a model solar chimney project; collect details of a wave energy project at
Vizhinjam; Collect details of the Kalpasar (Tidal energy) project
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Module 5

Engineering for Energy conservation: Concept of Green Building and Green Architecture; Green
building concepts (Green building encompasses everything from the choice of building materials
to where a building is located, how it is designed and operated); LEED ratings; Identification of
energy-related enterprises that represent the breadth of the industry and prioritize these as
candidates; Embodied energy analysis and use as a tool for measuring sustainability. Energy
Audit of Facilities and Optimization of energy consumption.

Tutorials: Draw a typical geometrical orientation of a house in your area to avoid sun’s radiation
in the bedroom in the evening; Identify typical examples of Indian buildings having various
LEED ratings; List various building materials with their embodied energy content. Do an
Energy Audit of your departmental Building in the college.
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Course Name: Humanities 1.(Effective Technical Communication)
Course Code: CE (HS 301)

Semester of Study: THIRD

Course Type: Theory

Program Outcome (PO):

Engineering Graduates will be able to:

1. Engineering Knowledge: Apply the knowledge of mathematics, science, engineering fundamentals,
and an engineering specialization to the solution of complex engineering problems.

2. Problem analysis: Identify, formulate, research literature, and analyze complex engineering
problems reaching substantiated conclusions using first principles of mathematics, natural sciences,
and engineering sciences.

3. Design/development of solutions: Design solutions for complex engineering problems and design
system components or processes that meet the specified needs with appropriate consideration for
the public health and safety, and the cultural, societal, and environmental considerations.

4. Conduct investigations of complex problems: Use research-based knowledge and research
methods including design of experiments, analysis and interpretation of data, and synthesis of the
information to provide valid conclusions.

5. Modern Tool Usage: Create, select, and apply appropriate techniques, resources, and modern
engineering and IT tools including prediction and modeling to complex engineering activities with an
understanding of the limitations.

6. The Engineer and Society: Apply reasoning informed by the contextual knowledge to assess
societal, health, safety, legal, and cultural issues and the consequent responsibilities relevant to the
professional engineering practice.

7. Environment and Sustainability: Understand the impact of the professional engineering solutions
in societal and environmental contexts, and demonstrate the knowledge of need for sustainable
development.
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8. Ethics: Apply ethical principles and commit to professional ethics and responsibilities and norms of
the engineering practice.

9. Individual and Team Work: Function effectively as an individual, and as a member or leader in
diverse teams, and in multidisciplinary settings.

10. Communication: Communicate effectively on complex engineering activities with the engineering
community and with society at large, such as, being able to comprehend and write effective reports
and design documentation, make effective presentations, and give and receive clear instructions.

11. Project Management and Finance: Demonstrate knowledge and understanding of the engineering
and management principles and apply these to one’s own work, as a member and leader in a team,
to manage projects and in multidisciplinary environments.

12. Life-long learning: Recognize the need for, and have the preparation and ability to engage in
independent and life-long learning in the broadest context of technological change.

Program Specific Outcome (PSO):

PSO1: Graduates will have strong fundamental knowledge in core topics of each subject of the
University curriculum of Civil Engineering

PSO2: Graduates will have the ability to describe, analyse, and solve problems using
mathematics and systematic problem-solving technique for core subjects of Civil
Engineering.

PSO3: Graduates will be able to patronize higher studies and technological practice in Civil
Engineering.

PSO4: Graduates will be able to keep pace with the modern construction techniques and

management tools of Civil Engineering, either in industry or through entrepreneurship.

Course Outcome:

Course Outcomes Details/Statement Action Verb Knowledge Level

CE HS 301.1. Understand the dynamics of | Annalyse L4
Verbal and Non Verbal aspects
of technical communication

CE HS301.2. Practice multi-step  writing | Apply L1
process to plan, draft, and
revise reports,
correspondence, and

presentations
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CE HS 301.3 . lllustrate and examine the | Understand L2
knowledge of ethical aspects
of engineering

CE HS 301.4. Demonstrate and  explain | Apply L3
social and professional
etiquettes

CE HS301.5.. Plan self-development and | Evaluate L5

practice self-assessment to
function on multi-disciplinary
teams

CE HS 301.6. Organize and write business | Create L6
correspondence properly and
correctly, using appropriate
formats, grammar, vocabulary,
and syntax, and demonstrate
effective writing and editing
skills.

Course Articulation Matrix:

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12

co1 *

C02 * *

Cco3 *

co4 *

Cos *

Co6 *

Average

University Syllabus:

CE(HS)301 Humanities-I

(Effective Technical Communication)

Module 1 Information Design and Development- Different kinds of technical documents, Information
development life cycle, Organization structures, factors affecting information anddocument

design, Strategies for organization, Information design and writing for print and for

on line media.

Module 2 Technical Writing, Grammar and Editing- Technical writing process, forms of
discourse, Writing drafts and revising, Collaborative writing, creating indexes, technical writing
style and language. Basics of grammar, study of advanced grammar, editing strategies to achieve
appropriate technical style. Introduction to advanced technical communication, Usability, Hunan

factors, Managing technical communication projects, time estimation, Single sourcing,
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Localization.
Module 3 Self Development and Assessment- Self assessment, Awareness, Perception and attitudes,

Values and belief, Personal goal setting, career planning, Self-esteem. Managing Time; personal

memory, Rapid reading, Taking notes; Complex problem solving; Creativity

Module 4 Communication and Technical Writing- Public speaking, Group discussion, Oral;
presentation,

Interviews, Graphic presentation, Presentation aids, Personality Development. Writing reports,
project proposals, brochures, newsletters, technical articles, manuals, official notes,

business letters, memos, progress reports, minutes of meetings, event report.

Module 5 Ethics- Business ethics, Etiquettes in social and office settings, Email etiquettes, telephone
Etiquettes, Engineering ethics, Managing time, Role and responsibility of engineer,

work culture in jobs, Personal memory, Rapid reading, Taking notes, Complex problem
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Course Name: Introduction to Civil Engineering Course  Code: CE(HS)302
Semester of Study: 3™ (Semester 1)

Course Type: Theory

Program Outcome (PO):
Engineering Graduates will be able to:

1. Engineering Knowledge: Apply the knowledge of mathematics, science, engineering
fundamentals, and an engineering specialization to the solution of complex engineering problems.

2. Problem analysis: Identify, formulate, research literature, and analyze complex engineering
problems reaching substantiated conclusions using the first principles of mathematics, natural
sciences, and engineering sciences.

3. Design/development of solutions: Design solutions for complex engineering problems and design
system components or processes that meet the specified needs with appropriate consideration for
the public health and safety, and the cultural, societal, and environmental considerations.

4. Conduct investigations of complex problems: Use research-based knowledge and research
methods including design of experiments, analysis and interpretation of data, and synthesis of the
information to provide valid conclusions.

5. Modern Tool Usage: Create, select, and apply appropriate techniques, resources, and modern
engineering and IT tools including prediction and modeling to complex engineering activities with an
understanding of the limitations.

6. The Engineer and Society: Apply reasoning informed by the contextual knowledge to assess
societal, health, safety, legal, and cultural issues and the consequent responsibilities relevant to the
professional engineering practice.

7. Environment and Sustainability: Understand the impact of the professional engineering solutions
in societal and environmental contexts, and demonstrate the knowledge of need for sustainable
development.

8. Ethics: Apply ethical principles and commit to professional ethics and responsibilities and norms
of the engineering practice.

9. Individual and Team Work: Function effectively as an individual, and as a member or leader in
diverse teams, and in multidisciplinary settings.

10. Communication: Communicate effectively on complex engineering activities with the
engineering community and with society at large, such as being able to comprehend and write
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effective reports and design documentation, make effective presentations, and give and receive
clear instructions.

11. Project Management and Finance: Demonstrate knowledge and understanding of the
engineering and management principles and apply these to one’s own work, as a member and
leader in a team, to manage projects and in multidisciplinary environments.

12. Life-long learning: Recognize the need for, and have the preparation and ability to engage in
independent and life-long learning in the broadest context of technological change.

Program Specific Outcome (PSO):

PSO1: Graduates will have strong fundamental knowledge in core topics of each subject of the
University curriculum of Civil Engineering.

PSO2: Graduates will have the ability to describe, analyse, and solve problems using mathematics
and systematic problem-solving technique for core subjects of Civil Engineering.

PSO3: Graduates will be able to patronize higher studies and technological practice in
Civil Engineering.

PSO4: Graduates will be able to keep pace with the modern construction techniques
and management tools of Civil Engineering, either in industry or through entrepreneurship.

Course Outcome:

Course Outcomes | Details/Statement Action Verb Knowledge Level
CE(HS)302.1 Describe the basic of civil engineering. Describe Understand
CE(HS)302.2 Summarize the History of Civil engineering, | Summarize Comprehension

National Planning for Construction and
Infrastructure Development, Fundamentals
of  Architecture & Town Planning,
Fundamentals of Building Materials.

CE(HS)302.3 Discuss the Basics of Construction | Discuss Comprehension
Management & Contracts Management,
Environmental Engineering &
Sustainability, basics of Geotechnical
Engineering.

CE(HS)302.4 Explain fundamentals of Hydraulics, | Explain Comprehension
Hydrology &Water Resources Engineering,
Ocean Engineering, Power Plant Structures,
surveying techniques, & Geomatics, Traffic
&Transportation Engineering, Repairs &
Rehabilitation of Structures, Computational
Methods, IT, 10T in Civil Engineering.

CE(HS)302.5 Analyze the cases of large civil engineering | Analyze Analysis
projects by industry professionals, covering
comprehensive planning to commission.

CE(HS)302.6 Summarize Basics of Professionalism. Summarize Comprehension
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Course Articulation Matrix:

PO1 | PO2 [ PO3 [ PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 [ PO12
CEMS)3021| 3 [ 1 [ 2 [ 1 [ - |- - - - - : 2
CEMHS)3022| 3 [ 1 [ 2 [ 1 [ - |- - - - - : 2
CEMS)3023| 3 [ 1 [ 2 [ 1 [ - |- - - - - : 2
CEMHS)3024| 3 [ 1 [ 2 [ 1 [ 2 [- - - - - } 2
CEMS)3025| 3 [ 1 [ 2 [ 1 [ - - - - - - : 2
CE(HS)302.6 | - - - - - - - - - - 3 >
Average 25 |083]167]083]033] 0o | 0 | 0o | O 0 0 2

University Syllabus:

Module 1 | Basic Understanding: What is Civil Engineering/ Infrastructure? Basics of Engineering
and Civil Engineering; Broad disciplines of Civil Engineering; Importance of Civil
Engineering,Possible scopes for a career
Tutorials
Develop a matrix of various disciplines and possibleroles for engineers in each

Module 2 | History of Civil engineering: Early constructions and developments over time; Ancient
monuments & Modern marvels; Development of various materials of construction and
methodsof construction; Works of Eminent civil engineers
Tutorials
Identify 10 ancient monuments and ten modern marvels and list the uniqueness of each

Module 3 | Overview of National Planning for Construction and Infrastructure Development;
Positionof construction industry vis-a-vis other industries, five year plan outlays for
construction; currentbudgets for infrastructure works
Tutorials
Develop a Strategic Plan for Civil Engineering worksfor next ten years based on past
investments andidentify one typical on-going mega project in eac¥1area

Module 4 | Fundamentals of Architecture & Town Planning: Aesthetics in Civil Engineering,
Examples of great architecture, fundamentals of architectural design & town planning;
BuildingSystems (HVAC, Acoustics, Lighting, etc.); LEED ratings; Development of Smart
cities
Tutorials
Identify ten best civil engineering projects with highaesthetic appeal with one possible
factorfor each; Listdown the possible systems required for a typical SmartCity

Module 5 | Fundamentals of Building Materials: Stones, bricks, mortars, Plain, Reinforced
&Prestressed Concrete, Construction Chemicals; Structural Steel, High Tensile Steel,
Carbon Composites; Plastics in Construction; 3D printing; Recycling of Construction &
Demolition wastes
Tutorials
Identify three top new materials and their potential in construction; Visit a Concrete
Lab and make areport

Module 6 | Basics of Construction Management & Contracts Management: Temporary

Structures inConstruction; Construction Methods for various types of Structures;
Major Construction equipment; Automation & Robotics in Construction; Modern
Project management Systems; Advent of Lean Construction; Importance of Contracts
Management

Tutorials
Identify 5 typical construction methods and list their advantages/ positive features
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Module 7 | Environmental Engineering & Sustainability: Water treatment systems; Effluent
treatmentsystems; Solid waste management; Sustainability in Construction
Tutorials
Sustainability principles, Sustainable builtenvironment, water treatment systems, and
goodpracticesof wastewater management. examples of Solid andhazardous waste
management, Air
pollution andcontrol

Module 8 | Geotechnical Engineering: Basics of soil mechanics, rock mechanics and geology;
varioustypes of foundations; basics of rock mechanics & tunnelling
Tutorials
List top five tunnel projects in India and their features;collect and study geotechnical
investigation report ofany one Metro Rail (underground) project; Visit aconstruction
siteand .
make a site visit report

Module 9 | Hydraulics, Hydrology &Water Resources Engineering: Fundamentals of fluid flow,
basics ofwater supply systems; Underground Structures; Underground Structures Multi-
purpose reservoirprojects
Tutorials
Identify three river interlinking projects and theirfeatures; visit a Hydraulics Lab and
make areport

Module 10| Ocean Engineering: Basics of Wave and Current Systems; Sediment transport systems;
Ports&Harbours and other marine structures
Tutorials
Identh:}/ 5 tyFicaI ports in India and list the structuresavailable in them; Visit a
related/similarfacility, ifpossible in nearby place and make a report

Module 11 . .
Power Plant Structures: Chimneys, Natural & Induced Draught Colling towers, coal
handling systems, ash handling systems; nuclear containment structures; hydro power
projects
Tutorials
Collect the typical layout for a large thermal ?_owerplant and a large hydro power plant
and identify all thestructures and systems falling in them.

Module 12 . . . . .
Structural Engmeerméz Types of buildings; tall structures; various types of bridges; Water
rgt?jl_nmg structures; Other structural systems; Experimental Stress Analysis; Wind tunnel
studies;
Tutorials
Identify 5 unique features for typical buildings,bridges, tall structures and large span
structures; VisitStructures Testing Lab/facility and make a report

Module 13 . . - . . .
Sqrerlng & Geomatijcs: Traditional surveying techniques, Total Stations, Development of]
Digital Terrain Models; GPS, LIDAR;
Tutorials
Collect visual representations grepared by a TotalStation and LIDAR and compare; Study
t\{ﬁlcalGoogIe street map and Google Earth Map and studyhow each can facilitate the

er
Module 14

Traffic &Transportation Engineering: Investments in transport infrastructure .
development inindia for djfferent modes of transport; Developments and challenges in
integrated transport development in India: road, rail, port and harbour and airport
sector; PPP in transport sector; Intelligent Transport Systems; Urban Public and Freight
Transportation; Road Safety underheterogeneous traffic; Sustainable and resilient
pavement materials, design, construction andmanagement; Case studies and examples.

Tutorials

Investments in transport infrastructure; Developmentsand challenges; Intelligent
Transport Systems; SmartCities, Urban Transport; Road Safety; Sustainable andresilient
highway design . ] )
rinciples; Plan a sustainabletransport system for a ut}y; Identif
Eeyfeatu es/components in the rﬂaﬂnmg and design of agreen field
ighway/airport/port/railway and the cost —economics.
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Module 15

Repairs & Rehabilitation of Structures: Basics of corrosion ﬁhen_omena and other
structural distress mechanisms; some simple systems of rehabilitation of structures;
Non- Destructivetesting systems; Use of carbon fibre wrapping and carbon composites in
repairs.

Tutorials
Collect the history of a major rehabilitation project andlist the interesting features

Module 16

Computational Methods, IT, IoT in Civil Engineering: Typical software used in Civil
Engineering- Finite Element Method, Computational Fluid Dynamics; Computational
Geotechnical Methods; highway design (MX), Building Information Model m&

Hi hl'ﬁhtmﬁtgﬁlcal available software systemséSAP, QUS, MATLAB, ETAB,
NASTRAN, RISA, MIKE 21, MODFLOW, REVIT, TEKLA, AUTOCAD,...GEGSTUDIO,
EDUSHAKE, MSP, PRIMAVERA, ArcGIS, VisSIM, ...)

Tutorials
Visit an AutoCad lab and prepare a report; Identify teninteresting software systems used
in Civil Engg andtheir key features

Module 17

Industrial lectures: Case studies of large civil engineering projects by industry
professionals, covering comprehensive planning to commissioning;

Tutorials
For each case study list the interesting features

Module 18

Basics of Professionalism: Professional Ethics, Entrepreneurial possibilities in Civi
Enﬁmeermg, Possibilities for creative & innovative working, Technical writing Skil
enhancement; Facilities Management; Quality & HSE Systems in Construction

|
Is

Tutorials

List 5 cases of violation of professional ethics and listpreventive measures; ldentify 5
interesting projectsand their positive features; Write 400 word reports on
one ancient monument and a modern marvel of civilengineering
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Course Name: Basic Electronics Course Code: CE (ES)391
Semester of Study: 3" Semester
Course Type: Laboratory

Course Designation: Compulsory

Program Outcome (PO):

Engineering Graduates will be able to:

1. Engineering Knowledge: Apply the knowledge of mathematics, science, engineering fundamentals, and an
engineering specialization to the solution of complex engineering problems.

2. Problem analysis: Identify, formulate, research literature, and analyze complex engineering problems
reaching substantiated conclusions using first principles of mathematics, natural sciences, and engineering
sciences.

3. Design/development of solutions: Design solutions for complex engineering problems and design system
components or processes that meet the specified needs with appropriate consideration for the public health
and safety, and the cultural, societal, and environmental considerations.

4. Conduct investigations of complex problems: Use research-based knowledge and research methods
including design of experiments, analysis and interpretation of data, and synthesis of the information to
provide valid conclusions.

5. Modern Tool Usage: Create, select, and apply appropriate techniques, resources, and modern engineering
and IT tools including prediction and modeling to complex engineering activities with an understanding of the
limitations.

6. The Engineer and Society: Apply reasoning informed by the contextual knowledge to assess societal,
health, safety, legal, and cultural issues and the consequent responsibilities relevant to the professional
engineering practice.

7. Environment and Sustainability: Understand the impact of the professional engineering solutions in
societal and environmental contexts, and demonstrate the knowledge of need for sustainable development.

8. Ethics: Apply ethical principles and commit to professional ethics and responsibilities and norms of the
engineering practice.

9. Individual and Team Work: Function effectively as an individual, and as a member or leader in diverse
teams, and in multidisciplinary settings.
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10. Communication: Communicate effectively on complex engineering activities with the engineering
community and with society at large, such as, being able to comprehend and write effective reports and
design documentation, make effective presentations, and give and receive clear instructions.

11. Project Management and Finance: Demonstrate knowledge and understanding of the engineering and
management principles and apply these to one’s own work, as a member and leader in a team, to manage
projects and in multidisciplinary environments.

12. Life-long learning: Recognize the need for, and have the preparation and ability to engage in independent
and life-long learning in the broadest context of technological change.

Program Specific Outcome (PSO):
Program Specific Outcome (PSO):

PSO1:Graduates will have strong fundamental knowledge in core topics of each subject of the University
curriculum of Civil Engineering.

PSO2:Graduates will have the ability to describe, analyse, and solve problems using mathematics and
systematic problem-solving technique for core subjects of Civil Engineering.

PSO3:Graduates will be able to patronize higher studies and technological practice in Civil Engineering.

PSO4:Graduates will be able to keep pace with the modern construction techniques and management tools
of Civil Engineering, either in industry or through entrepreneurship.

Course Outcomes:

Course Outcome | Details/Statement Action Verb Knowledge Level

CE(ES)391.1 Analyze behaviour of passive | Analyze K6
electrical components such as
resistors, capacitors and inductors
and understand carrier transport
phenomenon in semiconductors

CE(ES)391.2 [lustrate the principle of operation | Determine K5
of measuring insruments such as
volt meters, ammeters power
supplies, CRO etc used to measure
electrical parameters according to
the range selected..

CE(ES)391.3 Illustrate the characteristics and | Determine K5
working principles of
semiconductor diodes and
determine their
parameters.
CE(ES)391.4 Bias the transistor such as BJT, | Apply K3

JFET and MOSFET in the desired
operating region using any of the
available biasing techniques.
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CE(ES)391.5 Analyze the characteristics of | Analyze K4
Integrated circuits and its use in
several applications in electronics
circuits particularly the IC Op -
Amp and 555 timer, IC voltage
regulators etc.

CE(ES)391.6 Design combinational and | Design K2
sequential circuits for a given
functions using logic gates.

Course Articulation Matrix:

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12

co1
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University Syllabus:
Module 1

Laboratory Sessions covering, Identification, Specifications, Testing of R, L, C Components (Colour
Codes), Potentiometers, Switches (SPDT, DPDT and DIP), Bread Boards and Printed Circuit Boards
(PCBs); Identification, Specifications, Testing of Active Devices — Diodes, BJTs, JFETs, MOSFETs,
Power Transistors, SCRs and LEDs;

Module 2
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Study and Operation of Digital Multi Meter, Function / Signal Generator, Regulated Power Supply
(RPS), Cathode Ray Oscilloscopes; Amplitude, Phase and Frequency of Sinusoidal Signals using
Lissajous Patterns on CRO; (CRO);

Module 3

Experimental Verification of PN Junction Diode Characteristics in A) Forward Bias B) Reverse Bias,
Zener Diode Characteristics and Zener Diode as Voltage Regulator, Input and Output Characteristics
of BJT in Common Emitter (CE) Configuration, Drain and Transfer Characteristics of JFET in
Common Source (CS) Configuration;

Module 4

Study of Half Wave and Full Wave Rectification, Regulation with Filters, Gain and Bandwidth of
BJT Common Emitter (CE) Amplifier, Gain and Bandwidth of JFET Common Source(CS)
Amplifier, Gain and Bandwidth of BJT Current Series and Voltage Series Feedback Amplifiers,
Oscillation Frequency of BJT based RC Phase Shift, Hartley and Colpitts Oscillators;

Module 5

Op-Amp Applications — Adder, Subtractor, Voltage Follower and Comparator; Op-Amp
Applications — Differentiator and Integrator, Square Wave and Triangular Wave Generation,
Applications of 555 Timer — Astable and Monostable Multivibrators;

Module 6

Truth Tables and Functionality of Logic Gates — NOT, OR, AND, NOR, NAND, XOR and XNOR
Integrated Circuits (ICs); Truth Tables and Functionality of Flip-Flops — SR, JK and D-Flip-Flop ICs;
Serial-In-Serial-Out and Serial-In-Parallel-Out Shift operations using 4- bit/8-bit Shift Register ICs;
Functionality of Up-Down / Decade Counter ICs
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Course Name: Computer Aided Civil Engineering Drawing Course Code:CE(ES)392
Semester of Study: 3rd (Semester Ill)
Course Type: Practical

Course Designation: Compulsory

Program Outcome (PO):

Engineering Graduates will be able to:

1. Engineering Knowledge: Apply the knowledge of mathematics, science, engineering
fundamentals, and an engineering specialization to the solution of complex engineering problems.

2. Problem analysis: Identify, formulate, research literature, and analyze complex engineering
problems reaching substantiated conclusions using first principles of mathematics, natural sciences,
and engineering sciences.

3. Design/development of solutions: Design solutions for complex engineering problems and design
system components or processes that meet the specified needs with appropriate consideration for
the public health and safety, and the cultural, societal, and environmental considerations.

4. Conduct investigations of complex problems: Use research-based knowledge and research
methods including design of experiments, analysis and interpretation of data, and synthesis of the
information to provide valid conclusions.

5. Modern Tool Usage: Create, select, and apply appropriate techniques, resources, and modern
engineering and IT tools including prediction and modeling to complex engineering activities with an
understanding of the limitations.

6. The Engineer and Society: Apply reasoning informed by the contextual knowledge to assess
societal, health, safety, legal, and cultural issues and the consequent responsibilities relevant to the
professional engineering practice.

7. Environment and Sustainability: Understand the impact of the professional engineering solutions
in societal and environmental contexts, and demonstrate the knowledge of need for sustainable
development.

8. Ethics: Apply ethical principles and commit to professional ethics and responsibilities and norms
of the engineering practice.
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9. Individual and Team Work: Function effectively as an individual, and as a member or leader in
diverse teams, and in multidisciplinary settings.

10. Communication: Communicate effectively on complex engineering activities with the
engineering community and with society at large, such as, being able to comprehend and write
effective reports and design documentation, make effective presentations, and give and receive
clear instructions.

11. Project Management and Finance: Demonstrate knowledge and understanding of the
engineering and management principles and apply these to one’s own work, as a member and
leader in a team, to manage projects and in multidisciplinary environments.

12. Life-long learning: Recognize the need for, and have the preparation and ability to engage in
independent and life-long learning in the broadest context of technological change.

Program Specific Outcome (PSO):

PSO1:Graduates will have strong fundamental knowledge in core topics of each subject of the
University curriculum of Civil Engineering.

PSO2:Graduates will have the ability to describe, analyse, and solve problems using mathematics
and systematic problem-solving technique for core subjects of Civil Engineering.

PSO3:Graduates will be able to patronize higher studies and technological practice in
Civil Engineering.

PSO4:Graduates will be able to keep pace with the modern construction techniques
and management tools of Civil Engineering, either in industry or through entrepreneurship.

Course Outcome:

Course Outcomes Details/Statement Action Verb Knowledge Level
CE(ES)392.1 Discuss the basic concepts of | Discuss Understand
drawing.
CE(ES)392.2 Differentiate the various signs | Differentiate Analyse
and symbols used in
AUTOCAD.
CE(ES)392.3 Sketch the site plan, floor | Sketch Apply

plan, elevation and section
drawing of small residential
buildings.

CE(ES)392.4 [llustrate isometric, | Illustrate Apply
perspective view of building
and fundamentals of Building
Information Modelling.

CE(ES)392.5 Describe the types of masonry | Describe Understand
bonds.
CE(ES)392.6 Construct an Industrial | Construct Create

building and roof truss.
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Course Articulation Matrix:

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
co1 3 2 1 - - - - - - 2
co2 3 2 - - 3 - - - - - - 2
co3 3 3 3 1 1 - - - 2 1 - 2
co4 3 3 1 2 1 - - - 2 1 - 2
co5 3 2 1 - - - - - - - - 2
co6 3 3 3 1 - - - 1 - 2
Average | 3 2.5 1.5 1 0 0 0 0.5 0 2
University Syllabus:
Module 1 [INTRODUCTION

Introduction to concept of drawings, Interpretation of typical drawings, Planning drawings to
show information concisely and comprehensively; optimal layout of drawings and Scales;
Introduction to computer aided drawing, co-ordinate systems, reference planes. Commands:
Initial settings, Drawing aids, Drawing basic entities, Modify commands, Layers, Text and
Dimensioning, Blocks. Drawing presentation norms and standards

Module 2

SYMBOLS AND SIGN CONVENTIONS

Materials, Architectural, Structural, Electrical and Plumbing symbols. Rebar drawings and
structural steel fabrication and connections drawing symbols, welding symbols; dimensioning
standards

Module 3

MASONRY BONDS
English Bond and Flemish Bond — Corner wall and Cross walls -One brick wall and one and
half brick wall

Module 4

BUILDING DRAWING

Terms, Elements of planning building drawing, Methods of making line drawing and detailed
drawing. Site plan, floor plan, elevation and section drawing of small residential buildings.
Foundation plan. Roof drainage plans. Depicting joinery, standard fittings & fixtures, finishes.
[Use of Notes to improve clarity

Module 5

PICTORIAL VIEW
Principles of isometrics and perspective drawing. Perspective view of building. Fundamentals of
Building Information Modelling (BIM)

Drawings
1 Buildings with load bearing walls including details of doors and windows
2 Taking standard drawings of a typical two storeyed building including all MEP, joinery, rebars,

finishing and other details and writing out a description of the Facility in about 500-700 words

3 RCC framed structures

4 Reinforcement drawings for typical slabs, beams, columns and spread footings
5 Industrial buildings - North light roof structures — Trusses

6 Perspective view of one and two storey buildings




Maulana Abul Kalam Azad University of Technology, West Bengal
(Formerly West Bengal University of Technology)
Syllabus for B. Tech in Civil Engineering
(Applicable from the academic session 2023-2024)

Course Name: Life Science Laboratory ; Code: CE(ES)393
Semester of Study: 3" (Semester IIl)
Course Type: Practical

Course Designation: Compulsury

Program Outcome (PO):
Engineering Graduates will be able to:

1. Engineering Knowledge: Apply the knowledge of mathematics, science, engineering
fundamentals, and an engineering specialization to the solution of complex engineering problems.

2. Problem analysis: Identify, formulate, research literature, and analyze complex engineering
problems reaching substantiated conclusions using first principles of mathematics, natural sciences,
and engineering sciences.

3. Design/development of solutions: Design solutions for complex engineering problems and design
system components or processes that meet the specified needs with appropriate consideration for
the public health and safety, and the cultural, societal, and environmental considerations.

4. Conduct investigations of complex problems: Use research-based knowledge and research
methods including design of experiments, analysis and interpretation of data, and synthesis of the
information to provide valid conclusions.

5. Modern Tool Usage: Create, select, and apply appropriate techniques, resources, and modern
engineering and IT tools including prediction and modeling to complex engineering activities with an
understanding of the limitations.

6. The Engineer and Society: Apply reasoning informed by the contextual knowledge to assess
societal, health, safety, legal, and cultural issues and the consequent responsibilities relevant to the
professional engineering practice.

7. Environment and Sustainability: Understand the impact of the professional engineering solutions
in societal and environmental contexts, and demonstrate the knowledge of need for sustainable
development.

8. Ethics: Apply ethical principles and commit to professional ethics and responsibilities and norms
of the engineering practice.

9. Individual and Team Work: Function effectively as an individual, and as a member or leader in
diverse teams, and in multidisciplinary settings.

10. Communication: Communicate effectively on complex engineering activities with the
engineering community and with society at large, such as, being able to comprehend and write
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effective reports and design documentation, make effective presentations, and give and receive
clear instructions.

11. Project Management and Finance: Demonstrate knowledge and understanding of the
engineering and management principles and apply these to one’s own work, as a member and
leader in a team, to manage projects and in multidisciplinary environments.

12. Life-long learning: Recognize the need for, and have the preparation and ability to engage in
independent and life-long learning in the broadest context of technological change.

Program Specific Outcome (PSO):

PSO1:Graduates will have strong fundamental knowledge in core topics of each subject of the
University curriculum of Civil Engineering.

PSO2:Graduates will have the ability to describe, analyse, and solve problems using mathematics
and systematic problem-solving technique for core subjects of Civil Engineering.

PSO3:Graduates will be able to patronize higher studies and technological practice in
Civil Engineering.

PSO4:Graduates will be able to keep pace with the modern construction techniques
and management tools of Civil Engineering, either in industry or through entrepreneurship.

Course Outcome:

Course Outcomes Details/Statement Action Verb Knowledge Level
Describe about ;
CE(ES)393.1 Ecosystems- Describe Understand

Components types, flow
of matter and energy in
an ecosystem Biotic'&
food chain, food web,
ecological pyramids;

CE(ES)393.2 Explain about Plant | Explain Understand
Physiology: like
Transpiration; Mineral
nutrition

CE(ES)393.3 Recognize the Structures of | Recognize Understand

DNA and RNA; Concept of
Gene, Gene regulation

CE(ES)393.4 Identify the Basic concepts: | Identify Understand
of Tot potency and Cell
manipulation; Plant
&Animal tissue culture-
Methods and uses in
agriculture, medicine and
health; Recombinant DNA
Technology- Techniques
and applications

CE(ES)393.5 Calculate Value Index ofa | Calculate Analyse
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species in a
plant  community and its
importance

CE(ES)393.6

Comparison of stomata | Comparison Evaluate
index in different plants

Course Articulation Matrix:

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
co1 2 - - 2 2 2 2 - - 1 - 1
Co2 3 - - 1 2 - - - - 1 - 1
co3 3 1 1 1 3 - - - - 1 - 3
co4 3 1 1 1 3 - - - - 1 - 3
CoSs 3 - 1 1 2 - - - - 1 - 3
CO6 3 - 1 1 2 - - 1 - 3
Average | 2.83 | 0.33 | 0.67 | 1.17 | 233 | 0.33 | 0.33 0 0 1 0 2.33
University Syllabus:
Module TA Plant Physiology
Transpiration; Mineral nutrition
Module 1B Ecology
Ecosystems- Components, types, flow of matter and energy in an ecosystem;
Community
ecology- Characteristics, frequency, life forms, and biological spectrum; )
Ecosystem structure-Biotic and a-biotic factors, food chain, food web, ecological
pyramids;
Module 2A Population Dynamics
Population ecology- Population characteristics, ecotypes; Population genetics-
Concept of genepool and genetic diversity in populations, polymorphism and
heterogeneity;
Module 2B Environmental Management
Principles: Perspectives, concerns and management strategies; Policies and
legal aspects- . ) ] ] )
Environment Protection Acts and modification, International Treaties;
Environmental Impact Assessment- Case studies (International Airport, thermal
power plant);
Module 3A Molecular Genetics
Structures of DNA and RNA; Concept of Gene, Gene regulation, e.g., Operon
concept
Module 3B Biotechnology
Basic concepts: Tot potency and Cell manipulation; Plant & Animal tissue culture-
Methods and
uses in agriculture, medicine and health; Recombinant DNA Technology-
Techniques andapplications
Module 4 Biostatistics
Introduction to Biostatistics:-Terms used, types of data; Measures of Central
Tendencies- Mean, T )
Median, Mode, Normal and Skewed distributions; Analysis of Data-
Hypothesis testing and ANNOVA (single factor)
Module 5 Laboratory & Fieldwork Sessions
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Comparison of stomata index in different plants; Study of mineral crystals in
plants; Determination of diversity indices in plant communities; To construct
ecological pyramids of population sizes in an ecosystem; Determination of
Importance Value Index of a species in a plant community; Seminar (with PPTs)
on EIA of a Mega-Project (e.g., Airport, Thermal/Nuclear Power Plant/ Oil spill

scenario); Preparation and extraction of genomic

DNA and determination of ]\éield by UV absorbance; Isolation of Plasmid DNA
and1 its separation by Gel Electrophoresis; Data analysis using Bio-statistical
tools;
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Course Name: Introduction to Fluid Mechanics Course Code: CE(ES)401
Semester of Study: 4™ (Semester V)

Course Type: Theory

Program Outcome (PO):
Engineering Graduates will be able to:

1. Engineering Knowledge: Apply the knowledge of mathematics, science, engineering fundamentals,
and an engineering specialization to the solution of complex engineering problems.

2. Problem analysis: Identify, formulate, research literature, and analyze complex engineering
problems reaching substantiated conclusions using the first principles of mathematics, natural
sciences, and engineering sciences.

3. Design/development of solutions: Design solutions for complex engineering problems and design
system components or processes that meet the specified needs with appropriate consideration for
the public health and safety, and the cultural, societal, and environmental considerations.

4. Conduct investigations of complex problems: Use research-based knowledge and research
methods including design of experiments, analysis and interpretation of data, and synthesis of the
information to provide valid conclusions.

5. Modern Tool Usage: Create, select, and apply appropriate techniques, resources, and modern
engineering and IT tools including prediction and modeling to complex engineering activities with an
understanding of the limitations.

6. The Engineer and Society: Apply reasoning informed by the contextual knowledge to assess
societal, health, safety, legal, and cultural issues and the consequent responsibilities relevant to the
professional engineering practice.

7. Environment and Sustainability: Understand the impact of the professional engineering solutions
in societal and environmental contexts, and demonstrate the knowledge of need for sustainable
development.

8. Ethics: Apply ethical principles and commit to professional ethics and responsibilities and norms of
the engineering practice.

9. Individual and Team Work: Function effectively as an individual, and as a member or leader in
diverse teams, and in multidisciplinary settings.

10. Communication: Communicate effectively on complex engineering activities with the engineering
community and with society at large, such as being able to comprehend and write effective reports
and design documentation, make effective presentations, and give and receive clear instructions.
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11. Project Management and Finance: Demonstrate knowledge and understanding of the engineering
and management principles and apply these to one’s own work, as a member and leader in a team,
to manage projects and in multidisciplinary environments.

12. Life-long learning: Recognize the need for, and have the preparation and ability to engage in
independent and life-long learning in the broadest context of technological change.

Program Specific Outcome (PSO):

PSO1: Graduates will have strong fundamental knowledge in core topics of each subject of the
University curriculum of Civil Engineering.

PSO2: Graduates will have the ability to describe, analyse, and solve problems using mathematics and
systematic problem-solving technique for core subjects of Civil Engineering.

PSO3: Graduates will be able to patronize higher studies and technological practice in
Civil Engineering.

PSO4: Graduates will be able to keep pace with the modern construction techniques and management
tools of Civil Engineering, either in industry or through entrepreneurship.

Course Outcome:

Course Outcomes | Details/Statement Action Verb | Knowledge Level

CE(ES)401.1 Define basic terms, values and laws in the | Define Remember
areas of fluids properties.

CE(ES)401.2 Use the basic equations of fluid statics to | Use Apply
solve problems on submerged planes and
manometers.

CE(ES)401.3 Identify the concept and application of fluid | Identify Understand
kinematics and fluid dynamics

CE(ES)401.4 Relate dimensional analysis principle for | Relate Analyse
problems in fluid mechanics

CE(ES)401.5 Use fundamental theories of fluid flow for | Use Apply
the analysis of flow through the pipeline
system.

CE(ES)401.6 Design components of hydraulic machines, | Design Create
turbines, and pumps; and study their
characteristics

Course Articulation Matrix:

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12

CE(ES)401.1
CE(ES)401.2
CE(ES)401.3
CE(ES)401.4
CE(ES)401.5
CE(ES)401.6
Average 2.5 2.7
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University Syllabus:

Module 1

Properties of fluids: Fluid — definition, distinction between solid and fluid - Units and
dimensions - Properties of fluids - density, specific weight, specific volume, specific gravity,
viscosity, compressibility, vapour pressure, capillarity and surface tension.

Module 2

Fluid statics: Pressure at a point, basic equation for pressure field, pressure variation in a fluid
at rest- incompressible fluid, compressible fluid, absolute pressure, gauge pressure; pressure
measurements by manometers — general, inclined, inverted, micro-manometer; pressure and
forces on submerged planes and curved surfaces, centre of pressure, buoyancy and floatation,
Stability of submerged and floating bodies, metacentric height.

Module 3

Fluid Kinematics: The velocity field, Eulerian and Lagrangian flow descriptions, concepts of: -
one-, two- and three-dimensional flows, steady and unsteady flows, streamlines, streaklines,
pathlines; The acceleration field; Control volume and system representation, Continuity
Equation, Momentum Equation, Moment-ofmomentum equation, applications to pipe bends.

Module 4

Fluid Dynamics: Application of Newton's Law along a streamline, Bernoulli Equation, Kinetic
energy head, potential energy head and pressure energy head, total energy head, Pitot tube,
Examples of use of Bernoulli Equation, measurement of flows - venturimeter, energy line and
hydraulic grade line.

Module 5

Dimensional Analysis: Buckingham Pi Theorem, determination of Pi terms, correlation of
experimental data, examples.

Module 6

Flow through Pipes: Laminar flow, Reynolds number, critical velocity, turbulent flow, shear
stress at pipe wall, velocity distribution, loss of head for laminar flow, Darcy-Weisbach Formula,
friction factor, contraction and expansion head losses. Concept of boundary layer and its growth.

Module 7

Pipeline Systems: Pipes in series, pipes in parallel, equivalent pipes, branching pipes, pipe
networks.

Module 8

Hydraulic Machines: Basics of hydraulic machines, specific speed of pumps and turbines.




Maulana Abul Kalam Azad University of Technology, West Bengal
(Formerly West Bengal University of Technology)
Syllabus for B. Tech in Civil Engineering
(Applicable from the academic session 2023-2024)

Course Name: Introduction to Solid Mechanics Course Code: CE(ES)402
Semester of Study: 4™ (Semester 1V)

Course Type: Theory

Program Outcomes (PO):
Engineering Graduates will be able to:

1. Engineering Knowledge: Apply the knowledge of mathematics, science, engineering
fundamentals, and an engineering specialization to the solution of complex engineering problems.

2. Problem analysis: Identify, formulate, research literature, and analyze complex engineering
problems reaching substantiated conclusions using first principles of mathematics, natural sciences,
and engineering sciences.

3. Design/development of solutions: Design solutions for complex engineering problems and design
system components or processes that meet the specified needs with appropriate consideration for
the public health and safety, and the cultural, societal, and environmental considerations.

4. Conduct investigations of complex problems: Use research-based knowledge and research
methods including design of experiments, analysis and interpretation of data, and synthesis of the
information to provide valid conclusions.

5. Modern Tool Usage: Create, select, and apply appropriate techniques, resources, and modern
engineering and IT tools including prediction and modeling to complex engineering activities with an
understanding of the limitations.

6. The Engineer and Society: Apply reasoning informed by the contextual knowledge to assess
societal, health, safety, legal, and cultural issues and the consequent responsibilities relevant to the
professional engineering practice.

7. Environment and Sustainability: Understand the impact of the professional engineering solutions
in societal and environmental contexts, and demonstrate the knowledge of need for sustainable
development.

8. Ethics: Apply ethical principles and commit to professional ethics and responsibilities and norms
of the engineering practice.

9. Individual and Team Work: Function effectively as an individual, and as a member or leader in
diverse teams, and in multidisciplinary settings.

10. Communication: Communicate effectively on complex engineering activities with the
engineering community and with society at large, such as, being able to comprehend and write
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effective reports and design documentation, make effective presentations, and give and receive
clear instructions.

11. Project Management and Finance: Demonstrate knowledge and understanding of the
engineering and management principles and apply these to one’s own work, as a member and
leader in a team, to manage projects and in multidisciplinary environments.

12. Life-long learning: Recognize the need for, and have the preparation and ability to engage in
independent and life-long learning in the broadest context of technological change.

Program Specific Outcome (PSO):

PSO1: Graduates will have strong fundamental knowledge in core topics of each subject of the
University curriculum of Civil Engineering.

PSO2: Graduates will have the ability to describe, analyse, and solve problems using mathematics
and systematic problem-solving technique for core subjects of Civil Engineering.

PSO3: Graduates will be able to patronize higher studies and technological practice in
Civil Engineering.

PSO4: Graduates will be able to keep pace with the modern construction techniques
and management tools of Civil Engineering, either in industry or through entrepreneurship.

Course Outcomes:

Course Details/Statement Action Verb Knowledge
Outcomes Level
CE(ES)402.1 | To identify different degrees of freedoms for | Identify Comprehension

support conditions, equilibrium conditions and
elastic properties of axially loaded bars through
stress-strain and force-displacement curves.

CE(ES)402.2 | To calculate the bending moment diagram, shear | Calculate Analysis
force diagram, bending and shear stresses and
deflection of beams for uniformly distributed,
concentrated, linearly varying and external
concentrated moment.

CE(ES)402.3 | To identify strain energy due to bending moment, | Identify Comprehension
axial force, shear force and the concepts of
principal stresses, principal planes, and Mohr’s
circle.

CE(ES)402.4 | To calculate the member forces in plane trusses; | Calculate Analysis
hoop and meridonial stresses in thin cylinders and
spherical shells.

CE(ES)402.5 | To identify torsional moment and twist on a Identify Comprehension
circular shaft and calculate the shear stress.
CE(ES)402.6 | To calculate the buckling load of columns using | Calculate Analysis

Euler’s theory for different support constraints.
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Course Articulation Matrix:

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12

co1 3 2 1 0 0 0 0 0 0 0 0 1
CO2 3 2 1 0 0 0 0 0 0 0 0 1
co3 3 2 1 0 0 0 0 0 0 0 0 1
co4 3 2 1 0 0 0 0 0 0 0 0 1
CO5 3 2 1 0 0 0 0 0 0 0 0 1
CO6 3 2 1 0 0 0 0 0 0 0 0 1
Average 3 2 1 0 0 0 0 0 0 0 0 1

University Syllabus:

Module 1

Review of Basic Concepts of Stress and Strain: Normal stress, Shear stress, Bearing
stress, Normal strain, Shearing strain; Hooke’s law; Poisson’s ratio; Stress-strain
diagram of ductile and brittle materials; Elastic limit; Ultimate stress; Yielding;
Modulus of elasticity; Factor of safety, Beam Statics: Support reactions, concepts of
redundancy, axial force, shear force and bending moment diagrams for concentrated,
uniformly distributed, linearly varying load, concentrated moments in simply
supported beams, cantilever and overhanging beams.

Module 2

Symmetric Beam Bending: Basic kinematic assumption, moment of inertia, elastic
flexure formulae and its application, Bending and shear stress for regular sections,
shear centre.

Module 3

Deflection of statically determinate beams: Fundamental concepts: Elastic curve,
moment Curvature relationship, governing differential equation, boundary conditions:
Direct integration solution.

Module 4

Analysis of determinate plane trusses: Concepts of redundancy, Analysis by method of
joints, method of sections.

Module 5

Two Dimensional Stress Problems: Principal stresses, maximum shear stresses, Mohr’s
circle of stresses, construction of Mohr’s circle.

Module 6

Introduction to thin cylindrical & spherical shells: Hoop stress and meridional - stress
and volumetri