CONSTRUCTION ENGINEERING DEPARTMENT
JADAVPUR UNIVERSITY

To ensure quality education towards development of engineering skills to cater the prevalent and emerging
needs of Construction industry.

Mission of the Department:

M1: To develop engineering skills comparable to international standards

M2: To address the relevant societal and industrial requirements

M3: To motivate students in research, co-curricular and extra curricular activities

M4: To promote innovation and integration of institutional collaborations

MS5: To promote stronger linkage between industry and institute

Program Educational Objectives (PEQO)

Construction Engineering Graduates will be able to

PEO1  Model, analyse and design system, materials and structures allied to Construction engineering

PEO2 To take effective role in Project Management with innovation and application of appropriate
technology

PEO3 Promotion of ethical practices and adherence to professional challenges of sustainable
development

PEO4  Effective participation in inter and intra disciplinary higher studies

Mission-PEO Matrix

PEQO Statements M1 M2 M3 M4 MS5
Model, analyse and design system, materials and
. . : . 3 2 2 2 2

structures allied to Construction engineering
To take effective role in Project Management
with innovation and application of appropriate 2 3 1 2 2
technology
Promotion of ethical practices and adherence to
professional challenges of  sustainable 2 2 3 2 2
development
Effective participation in inter and intra

. . . 2 1 3 3 1
disciplinary higher studies

Correlation levels - 1: Slight (Low); 2: Moderate (Medium); 3: Substantial (High)

Program QOutcomes (POs):
(A) PROGRAM OUTCOMES (Graduate Attributes of Washington Accord)
Engineering Graduates will be able to:

PO1. Engineering knowledge: Apply the knowledge of mathematics, science, engineering fundamentals,
and an engineering specialization to the solution of complex engineering problems.



PO2. Problem analysis: Identify, formulate, review research literature, and analyze complex engineering
problems reaching substantiated conclusions using first principles of mathematics, natural sciences,
and engineering sciences.

PO3. 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.

PO4. 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.

POS5. 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.

PO6. 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.

PO7. 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.

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

PO9. Individual and team work: Function effectively as an individual, and as a member or leader in
diverse teams, and in multidisciplinary settings.

PO10.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.

PO11.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.

PO12.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.

(B) Program Specific Outcomes (PSO):

PSO1. Identification and interpretation of problems, analysis of problems with innovative approach and
application of emerging technology solutions in Construction engineering

PSO2. Hands on training and experiments with modern equipments in the field of new construction as
well as repair and retrofitting of structures.

PSO3. Sustainable Technology solution of Societal problems in regional and national level.

The levels three domains of learning and the suggested action verbs:
K — Knowledge domain; A — Affective domain; S — Psychomotor domain



Knowledge

Action verbs

Create (K6)

Appraise, ascertain, argue, assess, attach, choose, compare, conclude, contrast,
convince, criticise, decide, defend, discriminate, explain, evaluate, interpret,
judge, justify, measure, predict, rate, recommend, relate, resolve, revise, score,
summarise, support, validate, value

Evaluate (K5)

develop, devise, establish, explain, formulate, generalise, generate, integrate,
invent, make, manage, modify, organise, originate, plan, prepare, propose,
rearrange, reconstruct, relate, reorganise, revise, rewrite, set up, summarise.

Analyze (K4)

Analyse, appraise, arrange, break down, calculate, categorise, classify, compare,
connect, contrast, criticise, debate, deduce, determine, differentiate, discriminate,
distinguish, divide, examine, experiment, identify, illustrate, infer, inspect,
investigate, order, outline, point out, question, relate, separate, sub-divide, test.

Apply (K3)

Apply, assess, calculate, change, choose, complete, compute, construct,
demonstrate, develop, discover, dramatise, employ, examine, experiment, find,
illustrate, interpret, manipulate, modify, operate, organise, practice, predict,
prepare, produce, relate, schedule, select, show, sketch, solve, transfer, use.

Understand (K2)

Associate, change, clarify, classify, construct, contrast, convert, decode, defend,
describe, differentiate, discriminate, discuss, distinguish, estimate, explain,
express, extend, generalise, identify, illustrate, indicate, infer, interpret, locate,
predict, recognise, report, restate, review, select, solve, translate.

Remember (K1)

Arrange, collect, define, describe, duplicate, enumerate, examine, find, identify,
label, list, memorise, name, order, outline, present, quote, recall, recognise,
recollect, record, recount, relate, repeat, reproduce, show, state, tabulate, tell

Affective domain

Action verbs

Characterization(AS) authenticate, characterize, defend, display, embody, habituate, internalize,
produce, represent, validate, verify

Organization (A4) adapt, adjust, alter, change, customize, develop, improve, manipulate, modify,
practice, revise

Valuing (A3) accept, adapt, balance, choose, differentiate, defend, influence, prefer, recognize,
seek, value

Responding (A2) behave, comply, cooperate, discuss, examine, follow, model, present, respond,
show, studies

Receiving (A1) accept, attend, describe, explain, locate, observe, realize, receive, recognize

Psychomotor Domain

Action verbs

Naturalisation (S5) construct, compose, create, design, specify, manage, invent, project-manage,
originate

Articulation (S4) solve, adapt, combine, coordinate, revise, integrate, adapt, develop, formulate,
modify, master

Precision (S3) demonstrate, complete, show, perfect, calibrate, control, achieve, accomplish,
master, refine

Manipulation (S2) re-create, build, perform, execute, implement, acquire, conduct, operate

Imitation (S1)

copy, follow, replicate, repeat, adhere, attempt, reproduce, organize, sketch,
duplicate




FIRST YEAR
FIRST YEAR FIRST SEMESTER

Theoretical Papers

UG/CNE/POW/ES/T/111 Engineering Mechanics
Contact Hours: L T P
3 0 0
Credits: 3.0
Syllabus

Course Module 1: Introduction to Force System
Basic concepts; System of Forces, Moment, Couple (coplanar and spatial) and its applications for
Engineering Configurations; Equivalent Force Systems and Resultants. [6L+2T]

Course Module 2: Equilibrium and Friction

Equilibrium of System of Forces; Free body diagrams; Equations of Equilibrium of Coplanar and
Spatial Systems; Applications in Engineering Configurations-Truss, Frame, Cable.

Review of fundamental concepts of friction; Application to simple problems, wedge, screw and
belt-pulley. [15L+5T]

Course Module 3: Centroid and Area Moment of Inertia

Centroid of simple figures, centroid of composite sections; Theorems of Pappus & Guldinus; Area
moment of inertia of plane sections; Area Moment of inertia of standard and composite sections;
Product moment of inertia and coordinate transformation. [6L+2T]

Course Module 4: Particle Kinematics and Kinetics

Review of Rectilinear Motion; Plane Curvilinear motion of particles and description of different
coordinate systems; Constrained motion of system of particles.

Newton's Law and its application to rectilinear motion and plane curvilinear motion.

Work-energy and momentum principles with applications to impact related problems.  [12L+4T]

Text/Reference Books:

1. Meriam, J. L., and Kraige, L. G. Engineering Mechanics: Statics, Wiley India Pvt. Ltd.

2. Meriam, J. L., and Kraige, L. G. Engineering Mechanics: Dynamics, Wiley India Pvt. Ltd.
3. Shames, [.H. Engineering Mechanics: Statics and Dynamics, PHI.

Course Qutcomes
The students of the course should be able to —

CO1: Describe various force systems (coplanar and spatial) and its resultants in relation with
engineering configurations. (K1)

CO2: Describe the concepts to solve simple engineering problems related to static equilibrium and
friction. (K2)

CO3: Solve problems related to properties of surfaces. (K2)

CO4: Describe the concepts to solve problems related to particle kinematics and kinetics in
different coordinate systems. (K2)




Content Delivery Method
e Course Module-1- Class room lecture (chalk and board) (D1), Visual presentation (D2),

Tutorial (D3)

e Course Module-2- Class room lecture (chalk and board) (D1), Visual presentation (D2),

Tutorial (D3)

e Course Module-3- Class room lecture (chalk and board) (D1), Visual presentation (D2),

Tutorial (D3)

e Course Module-4- Class room lecture (chalk and board) (D1), Visual presentation (D2),

Tutorial (D3)

CO-PO Mapping (3 — Strong, 2 — Moderate and 1 — Weak)
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UG/CNE/MTH/BS/T/112 Mathematics I
Contact Hours: L T P
3 0 0

Credits: 3.0

Svllabus

Differential Calculus [9L+4T)]
Functions of single variable: Successive differentiation (Leibnitz formula), Taylor’s theorem,
Maclaurin’s series, indeterminate forms, concavity, convexity, point of inflexion, asymptotes and
curvature. Functions of several variables: Limit, continuity, differentiability, partial derivatives,
differentiations, derivatives of composite and implicit functions, Euler’s theorem on homogeneous

functions. Taylor’s theorem, maxima and minima, Lagrange’s method of multipliers.

Algebra: [11L+4T]

Basics of Groups, Ring and Field, Vector space, linearly dependent and independent, vector
Subspaces, basis and dimensions, matrix and determinant: Inverse of a square matrix, elementary
row and column operations, echelon form; rank of a matrix, solutions of a system of linear
equations, Cramer’s rule, Matrix inversion method, Characteristic equations, eigenvalues and

eigenvectors, Cayley-Hamilton theorem.

Ordinary Differential Equations [SL+4T]
First order differential equations, second order differential equations with constant coefficients,
Cauchy-Euler equation, series solution of differential equations: Ordinary and singular point,
Frobenius method, Legendre and Bessel’s.




Content Delivery Method

Class room lecture (chalk and board)
Tutorial
Discussion

Course Qutcomes

The students of the course should be able to —

CO1:

CO2:

CO3:

CO4:

COs:
CO6:

Explain different theorems of Differential Calculus in one or several variables and Solve
problems. (K2)

Define and analyze limits and continuity, derivatives of composite and implicit functions
(K1 & K4)

Understand Scalar and cross product of vectors in 2 and 3 dimensions and apply in problems
of mechanics (K2 & K3)

State and explain Euler’s theorem on homogeneous functions. Taylor’s theorem, maxima
and minima, Lagrange’s method of multipliers (K1 & K2)

[Nustrate eigenvalues and eigenvectors, Cayley-Hamilton theorem (K4)

Apply Cramer’s rule, Cayley-Hamilton theorem and solve problems on Matrix inversion
method, Characteristic equations (K2 & K3)

CO-PO Mapping (3 — Strong, 2 — Moderate and 1 — Weak)
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UG/CNE/CSE/BS/TP/113 Computer Programming & Numerical Method

Contact Hours: L T P

Credits: 3.0

Svllabus

C Programming
Introduction: History of Computing, Evolution of Programming Languages, Compilers,
Interpreter, Algorithms and Flowcharts, Structure of a C Program [2L]

Expressions: Basic Data Types, Variables, Type Qualifiers, Variable Scopes, Constants,
Assignment Statements, Operators, Operator Precedence, Expression Evaluation, Type Conversion
in Expressions, Type Casting [2L]

Console 1/0: Reading and Writing different data types [1L]




Control Statements: Selection Statements (if, switch-case), Loop Statements (for, while, do-
while), Jump Statements (return, go to, break, exit, continue) [6L]

Arrays and Strings: Single Dimension Arrays, Double Dimension Arrays, Strings [4L]

Functions: General Form, Function Prototypes, Introduction to Pointer variables, Parameter
Passing Mechanisms, Command Line Arguments [4L]

Structures, Unions: Structures, Arrays of Structures, Unions [2L]
File I/O: Introduction to File, File reading and writing [4L]

Numerical Methods

Approximations and Errors associated with numerical methods. [1L]
Solution of non-linear equations:

Bisection method, method of false position, Newton-Raphson method. [3L]

Solution of linear simultaneous equations:
Direct methods.
Gauss-Jordan elimination, matrix inversion using Gauss-Jordan elimination [3L]

Iterative methods:
Jacobi’s method [1L]

Methods for interpolation:

Newton’s forward difference formula, Newton’s backward difference formula, Lagrange’s formula.
[3L]

Curve fitting:
Method of least squared error [2L]

Methods for differentiation and Integration:
Computation of derivatives using Newton’s forward/backward difference formulae.
Trapezoidal method, Simpson’s method. [3L]

Solution of differential equations:
Euler’s method, modified Euler’s method, Runge-Kutta 2nd and 4th order formulae [4L]

Solution of partial differential equations [3L]

Content Delivery Method
e C(Class room lecture (chalk and board) (D1)
Visual presentation (D2)
Tutorial (D3)
Active learning (D4)
Blended learning (D5)
Discussion (D7)




Course Qutcomes

The students of the course should be able to —

CO1: Model a problem logically. (A2)

CO2: Recognize correct syntax of the programming language. (A3)

CO3: Synthesize modular programs for application problems. (A4)

CO4: Solve algebraic and differential systems numerically. (K2)

COS: Solve interpolation and regression problems numerically with applications. (K2)
CO6: Develop computer programs for numerical methods. (K3)

CO-PO Mapping (3 — Strong, 2 — Moderate and 1 — Weak)
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UG/CNE/POW/ES/TP/114 Basic Electrical Engineering
Contact Hours: L T P
2 0 2
Credits: 3.0
Svyllabus

Electrical Engineering

Module 1: | DC Network Theorems 3L+2T
Series-parallel combination of circuit elements, Star-Delta Transformation
Kirchoff’s laws, Nodal analysis and Mesh analysis, Superposition theorem,
Thevenin’s theorem, Norton’s theorem, Maximum power transfer theorem,

Module 2: | AC Fundamentals 3L +2T
AC voltage and current, Basic process of AC signal generation, Mathematical
expression for an AC signal, Average and RMS values of sinusoidal AC
signal, Phase angle of an AC signal, Phase angle difference between two AC
signals, Expressions for current, power, power factor for R, L, C, RL, and RC
type loads with AC supply and corresponding phasor diagrams

Module 3: | 3-Phase AC system 2L +2T
Introduction to balanced three phase systems, Concept of phase sequence,
relationship between line and phase voltages in star and delta connected
systems, two wattmeter method for power measurement in balanced three
phase circuits.

Module 4: | Electromagnetism 2L +2T

Review of fundamental laws of electromagnetism, Magnetic circuits,
permeance, reluctance, BH loop, Hysteresis and eddy current losses,
Inductance, Introduction to electromagnetic induction.




Books

1.  Basic Electrical Engineering — Ravish R. Singh, Mcgraw Hill

2. Basic Electrical Engineering, T.K. Nagsarkar, M.S. Sukhija, Oxform University Press

3. A Textbook of Electrical Technology — Vol 1, B L Theraja, A K Theraja, S. Chand
publications

Basic Electrical Engineering, Mehta V.K. and Mehta Rohit, S. Chand publications

Electrical Engineering Fundamentals, V. Del Toro, Pearson Education.

Advanced Electrical Technology — H. Cotton

Alternating Current Circuits — Kerchner and Corcoran

Nowe

Course Qutcomes

After successful completion of the course, students of the course should be able to:

COl1: Associate broad and coherent conceptual understandings of the mathematical, physical and
natural science disciplines that underpin electrical engineering for analysis of DC and AC
circuits, machines, measurements, and systems (K2)

CO2: Apply basic laws of electromagnetism and electrostatics for understanding physical
phenomena prevalent in electrical machines and systems (K3)

CO3: Examine fundamental concepts of various electrical quantities related to single phase and 3
phase alternating current systems (K4)

CO4: Relate theoretical concepts of electrostatics, electromagnetics, electrical circuits, machines,
and systems to numerical problems (K5)

CO-PO Mapping: (3 — Strong, 2 — Moderate and 1 — Weak)
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Basic Electrical Engineering Laboratory (Electrical Workshop) Syllabus

List of Experiments

Exp .
No. Name of Experiment
1 Familiarization with electrical workshop

o Identify various tools and instruments used for wiring - Pliers, nose plier,
cutter, screw driver, line tester, test lamp, ammeter, voltmeter, wattmeter, multi
meter, clamp-meter, tong tester, megger, etc.

o Connect different domestic appliances to power supply and measure current
drawn by them using 1) Ammeter, 2) Tong tester, 3) Multi-meter

2 Verification of DC Network Theorems

e Thevenin's Theorem, Superposition Theorem, Maximum Power Transfer
Theorem

3 Electric wiring practices

e Identify the symbols and notations in a typical domestic/commercial electric
wiring diagram

o Identify and specify different types of wires, cables, cable joints used for
different current and voltage ratings




Identify and specify different types of switches used for different applications
as per current and voltage ratings.

Identify and specify different types of sockets and plugs used for different
current and voltage ratings

Know the working of various electrical circuit protective devices (fuse, MCB)
e Prepare a switch board for lighting and power installation using plug, socket,
switches, fuse, and indicators for hands-on electric installation of a light and a
fan

4 Faults and protection of electric circuits

e Study of different types of faults and remedies for domestic electric circuit
(with reference to Indian Electricity Rules)

e Study the importance of earthing, different types of earthing, and measure
earthing resistance

5 Study of DC and AC Machines
e Study the different internal parts of open DC and AC machines

6 Characteristics of different lamps (current, power, power factor, intensity)
e Incandescent lamp
e Fluorescent Lamp

e CFL Lamp
e LED Lamp
7 3-Phase power measurement

e Measurement of three phase power by two wattmeter method

Course OQutcomes

Electrical Workshop

After successful completion of the course, students of the course should be able to:

CO1: Identify the tools, items, and instruments required to perform a particular study/experiment

CO2: Select proper ranges and ratings of the tools/items/instruments identified

CO3: Build the electrical circuit duly connecting selected instruments and other apparatus followed
by performing the study/experiment

CO4: Comprehend the objective of the experiment and relate that with the acquired theoretical
knowledge

COS: Interpret the experimental data and prepare a detailed report having graphs, charts etc.

UG/CNE/IEE/ES/TP/115 Basic Electronics Engineering

Contact Hours: L T P

Credits: 3.0

Syllabus

Module 1: | Electrostatics 2L+ 1T
Introduction to Electrostatics, Gauss’ theorem, Concept of capacitance.
Stored energy in capacitors. Series-parallel combination of capacitors.

Module 2: | Electrical Measurements 2L+ 1T




Electrical indicating instruments- PMMC and Moving iron type, instruments,
ammeters and voltmeters. Principles of ohmmeters and Meggers

Module 3: | Electrical Machines 3L+ 1T

Principle of operation of transformers. Introduction to DC generators and
motors. Principles of Three Phase Alternators, and Three Phase Induction
Motors.

Basic Electronics

1.

2.

Diode and Diode Circuits: Ideal model- forward and reverse bias Characteristics, Breakdown
mechanisms, Half-wave rectifier, Full-wave rectifier, Zener Diode and Voltage regulation. [6]
Transistor and Transistor Circuits: Structure and operation of BIJT, Input — output
characteristics, biasing, load line, Q-point analysis, Analysis of an amplifier using simplified 4-
parameter model. [7]
Op-amp Circuits: Ideal and Practical op-amp, Op-Amp in open loop and with negative
feedback, Comparator, Inverting amplifier, Non-inverting amplifier, Buffer amplifier,
Summing amplifier, Difference amplifier, Differentiator, Integrator. (8]
Logic Circuits: Number systems, Boolean algebra, Basic gates, Combinational and Sequential
Logic Circuits, Block diagram level descriptions — Multiplexer, Encoder, Decoder, Flip-flop,
Register, Counter. [7]

Course Qutcomes

CO1: Describe the working principle of diodes and transistors. (K1)

CO2: Explain the working of diode and transistor circuits. (K2)

CO3: Implement linear and non-linear Op-Amp Circuits. (K3)

CO4: Understand operations of Logic gates and Digital logic circuits. (K2)

CO-PO Mapping: (3 — Strong, 2 — Moderate and 1 — Weak)

PO1 | PO2 | PO3 | PO4 | POS | PO6 | PO7 | PO8 | PO9 | POI10 | PO11 | POI2
COl 3
CO2 3
CO3 2 3 1
CO4 3

Basic Electronics Lab

List of experiments:

1.

2.

3.

(a) Familiarization of various electronic components and devices,

(b) Measurement of frequency of Sinusoidal and Square waves using CRO.

(a) I-V characteristics of semiconductor diodes under forward and reverse biased conditions.
(b) I-V characteristics of Zener diode under reverse biased condition.

Study of diode rectifier circuits.

Basic OPAMP circuits: Adder, Subtractor, Inverting amplifier, Noninverting amplifier,
Buffer.

Verification of: (a) Truth table of basic logic gates, (b) NAND gate as a Universal logic gate.




Course Qutcomes

By the end of this lab, students should be able to:

CO1: Recognize electronic components and get acquainted with handling of Multi meter, Function
Generator, CRO. (A1)

CO2: Operate and examine diodes under different biasing conditions. (A2, S2)

CO3: Implement and examine different Op-Amp Circuits. (A2, S2)

CO4: Implement and examine different logic Circuits. (A2, S2)

UG/CNE/GEO/BS/TP/116 Engineering Geology
Contact Hours: L | T P
2 0 2
Credits: 3.0
Svllabus

Origin of earth, Geological time scale and major events in the stratigraphic column. Internal
structure of Earth.

Identification of rocks and minerals: Crustal structure of minerals, Major rock forming processes,
Characteristics of Igneous, Sedimentary and Metamorphic rocks.

Physiographic features of continents and oceans. Mountains and their genesis, major crustal features
and plate tectonics. Elementary concept on structural Geology, folds, faults, joints and
unconformities. Earthquakes and their causes. Geomorphological process.

Origin and nature of soils. Sub-surface water. Ground water systems.

Concept of Engineering Geology and its application in different engineering projects. Geology of
sites for construction of dam, reservoir, bridge, tunnels. Stability of hill slopes. Geology of
Engineering Materials used for road and railway works, stone masonry.

Laboratory experiments based on above topic and include
1) study and interpretation of Geological Maps
i1) Petrographic identification of rocks and minerals

Books
1. Engineering and General Geology — Parbin Singh, Katson Educational Series

2. Principles of Engineering Geology- K. M. Bangar

Course Qutcomes

The students of the course should be able to

COl1: State the origin and internal structure of earth, Geological time scale, origin and nature of
soil, subsurface water (K1)

CO2: Identify rock and minerals and describe major rock forming processes (K2).

CO3: Describe physiographic features of Continents, Oceans, Mountains, Earthquakes and
recognize folds, faults, joints and unconformities (K2)

CO4: Apply the concept of Engineering Geology in different engineering projects (K3).



COS5: Characterize rocks and minerals, recognize Geological maps through Laboratory

experiments and demonstration (A3 & AS)

CO-PO Mapping

3 — Strong, 2 — Moderate and 1 — Weak)
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UG/CNE/POW/ES/S/111 Engineering Drawing
Contact Hours: L | T P
0 0 4

Credits: 2.0

Syllabus
1. Introduction and use of drawing instruments including use of diagonal scales, types of lines, IS

conventions [BIS SP 46: 1988], Engineering Lettering, scales & dimensioning
2. Geometrical Constructions: Regular polygons, conic sections, spirals, Sine Curve, Involutes,

Rolling Curves

[4P]

[8P]

3. Principles of orthographic projection: planes of projection, object & viewer, lines of projection
etc., angles of projection. Projections of points & lines [12P]
4. Orthographic projection drawing of simple objects: prisms, pyramids & sphere, combination of
objects [12P]

5. Isometric projection: Isometric scale, Isometric drawings, third view development
6. Sectional views

Books

[8P]

Engineering Drawing by N. D. Bhatt, Engineering Drawing by Pal & Bhattacharyya

Course Qutcomes

The students should be able to

[8P]

CO1: Explain the significance of Engineering drawing with reference to Indian Standard (K2, A1)

CO2: Construct different geometrical shapes (K2, S1, A1)

CO3: Apply the concepts of orthographic projections (K3, S2, A2)

CO4: Understand the concepts of sectional views and isometric projections of Engineering Objects

(K2, S2, A2)

CO-PO Mapping (3 — Strong, 2 — Moderate and 1 — Weak)
= ep PO1 | PO2 | PO3 | PO4 | POS | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | POI2
S E [Ccol| 3 1 1
Q2
£z |CO2| 3 1 1
28 [co3[ 3 [ 2 1 1
=¥ lco4] 3 [ 2 1 1




FIRST YEAR SECOND SEMESTER

Theoretical Papers

UG/CNE/MTH/BS/T/121 Mathematics 11
Contact Hours: L T P
3 0 0
Credits: 3.0
Svllabus

Integral Calculus [SL+4T]

Fundamental Theorem of integral calculus, Reduction formulae, Improper integrals including test of
convergence, Beta and Gamma functions, Differentiation of integrals with variable limits, double
and triple integrals and their applications.

Partial Differential Equation [SL+2T)]

Second order partial differential equations: classification to elliptic, parabolic and hyperbolic type,
solution using separation of variables of wave equation, heat equation and Laplace equation.
Fourier Series and Integral Transform [SL+3T]

Fourier series: Dirichlet conditions, Sine and cosine Fourier series Fourier transform: Definitions
and properties, inverse Fourier transform, convolution. Laplace transformation: Definition, and
properties, Inverse Laplace transform, convolution.

Complex Variables [SL+2T]

Limit, continuity, differentiability and analyticity of functions, Cauchy- Riemann equations, Line
integrals in complex plane, Cauchy’s integral theorem, Cauchy’s integral formula, Taylor’s series,
Laurent’s series, Residue theorem, Contour integral.

Content Delivery Method

e Class room lecture (chalk and board)
e Tutorial

e Discussion

Course Qutcomes

The students of the course should be able to

CO1: Define and analyze Reduction formulae Improper integrals, double and triple integrals and
integral perations for complex numbers and functions. (K1 & K4)

CO2: Solve problems related to Definite integral using Fundamental Theorem of Calculus,
Convergence tests for improper integrals and apply Beta Gamma functions (K2 & K3)

CO3: Understand Differentiation under integration and solve problems related to Double and triple
integrals with applications in geometry (K2 & K3)

CO4: Define and analyze integral operations for complex numbers and functions. Evaluate
complex contour integrals, apply the Cauchy integral theorem (K1 & K4)

COS5: Recognise functions as Taylor, power and Laurent series, classify singularities and poles,
find residues and evaluate complex integrals and analyze convergence of sequences and
series (K1, K2 & K4)



CO6: Explain Fourier series and integral transforms and their properties (K2)
CO-PO Mapping (3 — Strong, 2 — Moderate and 1 — Weak)
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UG/CNE/ES/T/122 Strength of Materials

Contact Hours: L T P

Credits: 3.0

Syllabus

Structural elements, stress and strain. Tension, compression and shear. Young's modulus, Shear
modulus, Bulk modulus, Relation between the moduli. Stress — strain diagram of structural
materials, Brittle and ductile material, Stress concentration. Strain energy in tension and
compression.

Statically indeterminate problems in tension and compression.

Stresses in thin-walled pressure vessel. Analysis of biaxial stresses. Principal stress, Principal
planes, Mohr’s circle for biaxial stresses, Pure shear.

Torsion in circular shafts.
Theory of bending of beams. Bending moment and shearing force in statically determinate beams,
Moment of resistance. Bending moment and shear force diagram. Bending stress in beam. Shear

stress in bending. Compound beams, Unsymmetrical bending. Three hinged arch. Analysis of truss.

Books
1. Strength of Material — Timoshenko and Young

Course Qutcomes

The students of the course should be able to

CO1: Explain stress and strain, Young’s modulus, Shear modulus, Bulk modulus, relation between
different moduli, strain energy in tension and compression (K2).

CO2: Solve statically indeterminate problems in tension and compression, calculate Principal
stresses, construct Mohr’s circle (K3).

CO03: Develop Bending moment and Shear force diagrams. Calculate internal stresses in structural
members subjected to shear and bending (K3).

CO4: Solve common engineering problems related to torsion (K3).

COS5: Solve engineering problems related to Truss, unsymmetrical bending and three hinged
arches (K3).



CO-PO Mapping (3 — Strong, 2 — Moderate and 1 — Weak)

PO1 | PO2|PO3 |PO4 | PO5|PO6|PO7|PO8|PO9|PO10|PO11 [PO12| PSO1 |PSO | PSO3
2

COl| 3 1 1 2
CcO2| 3 2 1 2
CO3| 3 2 1 2
CO4| 3 2 1 2
CO5| 3 2 1 2
UG/CNE/POW/ES/TP/123 Hydraulics
Contact Hours: L T P

3 0 2
Credits: 4.0
Syllabus

Introduction to Hydraulics, fluid continuum, properties of fluids, classification; Continuity,
momentum, energy and corresponding equations.

Fluid Statics: pressure at a point, measurement of pressure with manometer, piezometer etc.
Different types of flow — steady and unsteady flow, uniform and non-uniform flow, one, two and
three dimensional flow, rotational and irrotational flow, laminar and turbulent flow; stream line,
streak line and path line.

Principle of conservation of mass momentum and energy. Euler’s equation of motion along a
stream line, physical significance of different terms and application of Bernoulli’s equation. Fluid
flow measurement by pitot tube, venturi meter, orifice meter, triangular and rectangular weir.
Applications of momentum and energy equations: linear momentum equation.

Characteristics of laminar and turbulent Flow, critical Reynold’s number; laminar flow through pipe
— Hazen Poiseuille equation.

Flow through pipes, branching of pipes and pipe networks, uniform and non-uniform flow in open
channels, Darcy Weisbach equation and open channel flows, Chezy’s equation, Manning’s
equation, economical cross section, Hydraulic jumps.

Dimensional analysis and hydraulic similitude.

Basics of hydraulic machines; Introduction to centrifugal and reciprocating pumps and water
turbine and their classifications.

Laboratory experiments based on above topic and include
1) Reynold’s Experiment
i1) Stoke’s law verification
11i1) Calibration of venturimeter, orifice meter, V and rectangular notches
iv) Performance study of centrifugal and reciprocating pumps, various types of hydraulic
turbines

Books
1. Mechanics of Fluids — Irving H Shames, McGraw Hill
2. Fluid Mechanics: Fundamentals and Applications by Yunus A Cengel and John M Cimbala,
McGraw Hill
3. Fluid Mechanics by Frank M White, McGraw Hill




Course Qutcomes

At the end of the course the students will be able to:

CO1: Describe the different kind fluid properties and flow properties and their measurements
(K2).

CO2: Develop governing equations related to fluid kinematics and dynamics (K3).

CO3: Apply knowledge of fluid mechanics related to flow through pipe as well as open channel
and flow measurement (K3).

CO4: Relate the concept of dimensional analysis and similitude to fluid mechanic (K3)

COS: Analyze constructional feature and performance of Hydraulic machines (K4).

CO6: Authenticate the theories of fluid mechanic and hydraulic machines through several
experiments (AS)

CO-PO Mapping
PO1 |PO2|PO3 |PO4 |PO5|PO6 |PO7|POS8 |PO9 PO10 PO11 |PO12 |PSO1 |PSO2 |PSO3

CcO1| 3 2 1 1 1 1 1 1 2 1
CcO2| 2 3 2 1 2 1 1 1 1 2 1
CcO3| 2 3 2 1 2 1 1 1 1 2 1
CO4 | 2 1 3 2 2 1 1 1 1 2 1
CO5| 2 1 3 2 2 1 1 2 1 1 2 1
CO6 | 2 1 1 1 2 2 1 2 3 1 2 2 1
UG/CNE/CHM/BS/TP/124 Chemistry
Contact Hours: L T P

2 0 2
Credits: 3.0
Syllabus

Module I: Corrosion

Types, mechanism, prevention, electro chemical cells, Carbonation and chloride induced corrosion
Module II: Nanomaterials and solids

Inorganic Nanomaterials- synthesis, structure, characterizations, properties and application;
Structure of ionic compounds and metals, radius ratio rules, Close packing, Illustrative structures-
CsCl, NaCl, ZnO, diamond, silica, CaF», Al,O3, Perovskite, spinels; Crystal defect in ionic solids-
stoichiometric and nonstoichiometric defect; Semiconductors; Band theory

Module III: Reaction Mechanisms

Electrophilic and nucleophilic substitution in aromatic systems; Carbocations, Carbanions and their
reactions

Module I'V: Acidity and Basicity of organic compounds

Chemistry Laboratory

1. Solubility test: Solubility of selected organic compounds in water, 5% NaOH, 5% NaHCO3 and
5% HCI: Organic compounds: Aniline, o-Toluidine, p-Toluidine, Benzoic acid, Cinnamic acid,
Salicylic acid, B-Naphthol, Salicylamide, p-Chlorophenol, Nitrobenzene, Ethyl acetate, Benzamide,
Resorcinol

2. Separation: Two-component systems (binary mixture) based on solubility test: A binary mixture
of solid organic compounds




3. Preparation of an organic compound: Preparation of Di-benzylideneacetone
4. Determination of surface tension
5. Determination of viscosity coefficient

UG/CNE/PHY/BS/TP/125 Physics
Contact Hours: L T P
2 0 2
Credits: 3.0
Svllabus

Theory module I: Elastic properties and waves
Elastic properties: Relation among elastic constants.

Waves and vibration: Simple harmonic motion, differential equation of SHM, superposition of
two linear SHMs (of same frequency), Damped vibration, critical damping, logarithmic decrement,
analogy with electrical circuits. Forced vibration and its differential equation, amplitude and

velocity resonance. [10 L]
Theory module II: Sound and ultrasonics

Nature of sound waves and its velocity, frequency, wavelength, intensity, loudness etc., reflection
of sound waves and echo, reverberation, Sabine’s law, remedies to overcome reverberation,
absorption of sound, absorbent materials, condition for good acoustics of a building, noise and its

effects.

Ultrasonics: production of ultrasonics by piezoelectric crystals, magnetostriction, detection of

ultrasonics, infrasound-seismography (concepts only) [10 L]

Physics laboratory

Laboratory module I: (Any two experiments)
(1) Determination of refractive index of the material of a prism by a spectrometer
(i) Newton’s ring experiment and determination of refractive index of a liquid
(iii)  Determination of refractive index of a liquid by travelling microscope

Laboratory module 2: (Any one experiment)
(1) Determination of Young’s modulus (Y) of the material of a beam by the method of
flexure
(i) Determination of rigidity modulus of the material of a wire

Laboratory module 3: (Any one experiment)
(1) Determination of velocity of ultrasonic waves in liquid medium
(if) Determination of frequency of a tuning fork

Laboratory module 4: (Any two experiments)
(1) Determination of specific charge of electron (e/m)
(i) Determination of Planck’s constant (h)
(iii)  To plot the V-I Characteristics of a solar cell and hence determine the fill factor.



UG/CNE/PC/TP/126 Concrete Technology

Contact Hours: L T P
3 0 2

Credits: 4.0

Svllabus

Introduction, Types and composition of concrete, Grades of concrete.

Portland cement: Manufacturing process, Different types of cement, Chemical composition,
Hydration, Physical properties, Acceptance criteria, Storage.

Aggregate -Classification, types, physical properties, grading, storage, acceptance criteria.

Use of Chemical admixtures in concrete.

Fresh concrete -Workability, Slump test, Compacting factor test, Segregation and bleeding.
Hardened concrete - Strength and Durability of concrete.

Batching, Mixing, Transportation, Placing, Compaction and Curing of concrete. Construction
quality control.

Mix design of Concrete.

A course of laboratory experiments on properties of cement and concrete mix design. The following
tests / design to be performed

1) Consistency of cement

i) Initial and Final setting time of cement

1i1) Fineness of cement

iv)  Compressive strength of cement

V) Mix design of concrete

vi) Slump test

vii)  Compacting Factor test

viil)  Cube compressive strength of concrete

ix) Grading of coarse and fine aggregates, flakiness and elongation index of coarse

aggregates, moisture absorption of aggregates

X) Los Angeles abrasion, aggregate impact value, soundness of aggregate

X1) Bulk Density of cement, coarse and fine aggregate

xii)  Specific Gravity of aggregates and cement

Books
1. Properties of Concrete — A. M. Neville, ELBS Publication

Course Qutcomes

The students of the course should be able to

CO1: Describe and classify Cement, Aggregate, Admixture and Concrete (K2).

CO2: Describe Hydration of cement and Properties of concrete in fresh state (K2).

CO3: Describe different field activities related to concrete (K2).

CO4: Develop concrete mix proportions through Mix Design (K3).

COS5: Assess different measures for ensuring Durability of concrete and Construction Quality
Control (K3).

CO6: Characterize cement based on physical properties (AS).

CO7: Design Concrete mix proportions, prepare concrete mix design report and assess the
performance of concrete mixes through laboratory tests (K3, S5)



CO-PO Mapping (3 — Strong, 2 — Moderate and 1 — Weak)

PO1|PO2|PO3 |PO4 | PO5|PO6|PO7|PO8|PO9|PO10|POI11 |PO12|PSO1 | PSO2 | PSO3
CO1| 3 2 1
cO2| 3 1 2
CO3| 3 2 1
CcCO4| 2 3 3 1 1
CO5| 3 2 1
CO6| 3 2 2 1 3
CO7| 3 3 3 1 2 3
UG/CNE/ES/TP/127 Civil Engg. Drawing
Contact Hours: L T P
1 0 3
Credits: 2.5
Syllabus

Architectural details in building, Brick wall foundation details, R.C. Frame structure; structural
plan. Sectional drawings of different reinforced concrete members, foundation detailing for shallow
and deep foundations, Stair case. Steel truss and connection details.

Computer Aided Drawing (CAD). Architectural and structural details of a building. R.C. Frame
structure; structural plan, Sectional drawings of different reinforced concrete members

Course Qutcomes

The students of the course should be able to

CO1:
CO2:
CO3:
CO4:
COs:

CO6:

Realize basic Architectural details in building & reproduce the same on drawing sheets (K1,
Al)

Specify and verify detailing of reinforced concrete structure and foundation (S5 & AS)
Develop Steel truss structure and connection details. (K3, A4 & S4)

Assess the need of software tools in analysis and design of Civil Engineering structures
(K3).

Develop and produce Architectural and Structural details of a building by commonly used
soft wares (K3, AS).

Model RC framed structure and develop reinforced concrete detailing using the latest
software tools (K3, A2, S4).

CO-PO Mapping (3 — Strong, 2 — Moderate and 1 — Weak)

PO1 | PO2 | PO3 | PO4 | POS5 | PO6 | PO7|PO8 | PO9 | PO10 | POI11 |PO12 | PSO1 | PSO2 | PSO3
Col]| 3 2 1 1 1
COo2| 3 2 1 2 1
CO3]| 3 2 1 2 1
CO4| 3 1 1 1 2
CO5| 3 2 1 1 2
CO6| 3 2 1 1 2




UG/CNE/POW/ES/S/121 Workshop
Contact Hours: L T P
0 0 3
Credits: 1.5
Syllabus

Fitting: Introduction to fitter's tools, gauges and measuring instruments; marking, chipping,
filing, sawing, drilling; use of taps and dies. [6P]

Welding: Introduction to welding and gas-cutting and their applications; demonstration of
different welding and gas-cutting processes. [6P]

Carpentry: Introduction to types of Indian woods used for engineering purposes and carpenter's
tools; use of wood working machines; making of selected joinery. [6P]

Machine Shop: Introduction to machine tools and cutting tools - study and demonstration of
basic machining processes. [9P]

Forging: Introduction to forging tools, furnaces and forging machines; to practice basic
forging operations, drawing out, upsetting, necking etc. [6P]

Moulding: Introduction to moulding practice preparation of moulding sand and use of moulder's
tools; making of moulds by using selected pattern(s). [6P]

Content Delivery Method
* Class room lecture (chalk and board) (D1)
* Demonstration (D2)
* Active learning (D3)

Course Qutcomes

The students of the course should be able to -

CO01: Recognise the tools and techniques of fitting, carpentry, forging, moulding and welding (K2,
Al)

C02: Translate basic concepts of (a) fitting, wood working, forging, moulding into simple
engineering operations and (b) welding for joining simple engineering components. (K2, S1)

C03: Recognise some sources of welding defects and remedies to overcome them. (K2, A1)

C04: Study different operations of lathes and shaping machines. (K2, A2)

CO-PO Mapping (3 - Strong, 2 - Moderate and 1 - Weak)

PO1 PO2 PO3 PO4 POS PO6G PO7 PO§ PO9 PO1(Q PO11 PO12
CoO1 3 2 1
CO2 3 1 2 2
Co3 3 2 1 1 1
CO4 3 1 2 1




SECOND YEAR
SECOND YEAR FIRST SEMESTER

Theoretical Papers

UG/CNE/ES/T/211 Surveying
Contact Hours: L T P
3 0 0
Credits: 3.0
Syllabus

Linear measurement and corrections, Chain Survey, Prismatic compass survey, Traverse Balancing,
Plane table survey, Ordinary levelling and Contouring.

Theodolite and its adjustments, Theodolite traversing, Use of Total station, Tacheometry, Spherical
trigonometry, Geodetic surveying, Triangulation and trilateration, Horizontal and vertical Curves
and Grids. Setting out works, Photogrammetry—scale, flying height, Remote sensing—basis,
platform & sensors, visual image interpretation. Basics of GIS, GPS, GNSS, development of GPS,
its use, components, instruments, baseline, kinematic GPS, advantages, and disadvantages of GPS
surveying. Introduction to photogrammetry and basic principle.

Process of drone surveying, planning and performing survey, crab, drift, exterior orientation of
UAV system, dataset quality, quality control in drone survey.

Sessional class based on the above topic and include
i) Chain survey
i1) Contouring
i11) Curve setting
iv) Theodolite traversing
v) Use of Total Station
vi) Use of Auto Level

Books
1. Surveying Vol. I, II, & III by B.C. Punmia, Ashok Kumar Jain, Arun Kumar Jain —

Publisher: Laxmi Publications
2. Surveying Vol. I & II - S.K. Duggal
3. Advanced Surveying by Som and Ghosh — Tata McGraw Hill Publishing Co Ltd.

Course Qutcomes

The students of the course should be able to

CO1: Recognise the importance of survey in the field of Civil Engineering and associate the basics
of linear/angular/elevation measurement methods like chain survey, compass survey,
levelling and contouring etc. (K1 & K2).

CO2: Explain the significance of geodetic survey and demonstrate abilities to solve problems in
triangulation, trilateration and spherical trigonometry (K2 & K3).

CO3: Associate importance of plane table survey to perform topographical survey and operate
Total Station (K2 & S2).



CO4: Apply the basics of Theodolite and Tacheometric surveying, setting out works, principles of
Photogrammetry, Remote sensing etc. (K3).

COS: Distinguish and generate Horizontal and vertical Curves and Understand various modern
survey techniques including GIS, GNSS, Drone survey & Global Positioning System (GPS).
(Al, K2, K4 & K5).

CO-PO Mapping (3 — Strong, 2 — Moderate and 1 — Weak)

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3

COol| 2 3 - 1 1 2 3
CcO2| 3 2 - 1 2 2 1
CO3| 2 3 - 2 1 2 3
CO4 3 1 - 1 1 2 1
CO5 3 1 - 1 2 2 2
UG/CNE/PC/T/212 Theory of Structure-I
Contact Hours: L T P

3 0 0
Credits: 3.0
Syllabus

Classification of structural systems, Statically determinate and indeterminate structures, supports
and reactions.

Deflection of beams and trusses: Area-moment theorems, conjugate beam theorems, Strain energy
principle, Castigliano’s theorem, unit load method. Principle of Least work. Virtual work.

Fixed beams and Continuous beams; Theorem of three moments.

Columns and Struts: Buckling, Euler's theorem, Rankine's formulae, Columns with eccentric load,
Bi-axial bending.

Books

1. Theory of Structures by Timoshenko and Young -McGraw Hill International edition

2. Basic Structural Analysis by C. S. Reddy - McGraw Hill Education

3. Intermediate Structural Analysis by J. S. Kinney — Adison Wesley publishing Company

Course Qutcomes

The students of the course should be able to

CO1: Classify structural systems, Statically determinate and indeterminate structures, supports and
reactions (K2).

CO2: Explain and describe deflection of beams, Solve Area-moment theorems, Classify and solve
problems regarding Fixed and Continuous beams (K2).

CO3: Apply Conjugate beam theorems and Theorem of three moments (K3).

CO4: Apply Unit load Method to calculate the deflection of Trusses (K3).

COS: Analyse Columns and Struts, buckling by Euler's theorem, Rankine's formulae, Columns
with eccentric load, Bi-axial bending (K4).



CO-PO Mapping (3 — Strong, 2 — Moderate and 1 — Weak)

PO1 | PO2|PO3 |PO4 | PO5|PO6|PO7|PO8|PO9|PO10|POI11 |PO12|PSO1 | PSO2 | PSO3

COl| 3 2 1 1 2
co2| 2 3 1 1 2
CcOo3| 2 3 1 1 2
Cco4| 2 3 1 1 2
CO5| 2 3 1 1 2
UG/CNE/PC/T/213 Soil Mechanics-I
Contact Hours: L T P

3 0 0
Credits: 3.0
Syllabus

Introduction, Definition of soil, Formation of soil, Types of soil, Three phase system and soil phase
relationship.

Grain size distribution, Atterberg's Limits, Relative density of cohesionless soil, Consistency of
cohesive soils, Identification of soil, IS Classification.

Effective pressure, Neutral pressure, Total pressure, Critical hydraulic gradient, Quick sand
condition.

Permeability, Darcy' Law, Laboratory determination of permeability, Permeability of stratified
deposits.

Consolidation, Theory of one-dimensional consolidation, e-log p curve, Co-efficient of volume
compressibility, Compression index, Determination of field curve, Field curve for normally
consolidated and over consolidated clays, Time settlement curve, Degree of consolidation, Time
factor.

Shear strength: Mohr -Coulomb Failure criteria, Shear tests on granular and cohesive soils,
Sensitivity and Thixotropic characteristics of clay, Vane shear test.

Compaction of soil: Theory of compaction, Standard and Modified Proctor's compaction test, Field
compaction, Types of Rollers, Field compaction control.

Stress distribution in soils - Boussinesq’s and Westergaard’s theories, Pressure bulbs; Newmark's
chart, Contact pressure, 2:1 method.

Books

1. Soil Mechanics in Engineering Practice — Karl Terzaghi, Ralph B Peck and Gholamreza Mesri,
Willey Interscience Publication

2. Soil Mechanics and Foundation Engineering — V. N. S. Murthy, CBS Publishers

3. Soil Mechanics and Punmia and Jain -Laxmi Publications (P) Itd

4. Fundamentals of Geotechnical Engineering by Braja M Das -Chris Carson

Course Qutcomes

The students of the course should be able to

CO1: Define and describe soil weight-volume relation, Atterberg’s limit (K1)
CO2: Classify different types of soil (K2)

CO3: Explain Permeability, seepage and Compaction Characteristics of soil (K2)



CO4: Compute the Stress Distribution, Total -Effective-Neutral pressure in soil (K3)
COS: Analyse problems related to Shear strength and Consolidation of soil (K4)

CO-PO Mapping (3 — Strong, 2 — Moderate and 1 — Weak)

PO1|PO2 | PO3[PO4 | POS5 |PO6|PO7|PO8 | PO9 | PO10 | POI11 |PO12 | PSO1 | PSO2 | PSO3

Col| 3 1 2
Co2| 3 1 2
CO3| 2 3 |2 2
Co4| 2 3 |2 2
CO5| 2 3 12 2
UG/CNE/HS/T/214 Construction Management-I
Contact Hours: L T P

3 0 0
Credits: 3.0
Svyllabus

Construction industry: Basic concepts of management. Planning, Organising, Controlling &
Motivating. Different schools of management. Introduction to behavioural science, Communication
skills, Leadership, Applied psychology, Project Formulation, Techno economic study,
Multidisciplinary approach, Budget allotment, Elements of accounting and finance,

Organisational structure, Information flow, Two-party and three-party models. In-house and off
loading.

Construction workflow: Types of contracts, Standard methods of works in PWD and elsewhere.

Course Qutcomes

The students of the course should be able to

CO1: Memorise the concept of Management and different school of management (K1).

CO2: Describe the Behavioural Science with Leadership theory (K2).

CO3: Classify the Organisational Structure (K2).

CO4: Understand Techno economic Study, Element of finance and Two and Three Party Model in
Construction (K2).

COS: Identify and relate construction work & information flow (K1).

CO-PO Mapping (3 — Strong, 2 — Moderate and 1 — Weak)

PO1|PO2|PO3 | PO4|POS | PO6|PO7|PO8 | PO9 | POI0 | POI11 |POI12 | PSOI | PSO2 | PSO3
COl| 3 2 2 1
CO2| 3 2 2 1
CO3| 3 1 2 1
CO4| 3 1 2 1
CO5| 3 1 2 2




UG/CNE/PC/T/215 Construction Plants & Process

Contact Hours: L T P
3 1 0

Credits: 4.0

Svllabus

Activities related to concreting - Scaffolding, Shuttering, Centering - Conventional and Modern
methods. Reinforcement - bending and binding. Methods of mixing, Transportation and Placing of
concrete - mixers, batching plant, transit mixer, concrete pump.

Structural steel work - riveting, welding, bolting, black bolts and high tensile bolts.

Construction Techniques - Cantilever construction of bridges, Segmental construction of bridges,
Slip-form construction of chimneys, Pipe pushing, Diaphragm wall, Box pushing, Well Foundation
and Installation of piles.

Power Transmission - Pulley, Gear (Spur, helical, bevel, worm), Chain (single, duplex, triplex),
Belt (flat, V, toothed), Screw (square, saw tooth, buttress), Couplings (flexible, rigid), Clutch
(mechanical jaw, friction).

Steel Wire Ropes: - Grade, Construction, Core, Protection etc.
Machineries handling soil: - Dumpers, Dozers, Shovels, Tippers, Excavators, Mini Excavators,

Back hoe, Graders.

Cranes: - Mobile, Derrick, Tower, Winches, Haulers.
Pre-stressing- Cables and Anchorages, Equipment for Pre-stressing.

Course Qutcomes

The students of the course should be able to

CO1: Identify, Describe and Memorise different types excavation procedure and their related
equipment (K1).

CO2: Identify, discuss and review of different activity and technique of concreting (K2).

CO3: Discuss, describe and interpret different construction technique like construction of bridge,
well foundation, slip form, pipe pushing etc. (K2).

CO4: Define, describe and memorise different types of equipment related to construction industry
(K1).

CO-PO Mapping (3 — Strong, 2 — Moderate and 1 — Weak)

PO1 | PO2 | PO3 | PO4 | POS5 | PO6 | PO7|PO8 | PO9 | PO10 | POI1 |PO12 | PSO1 | PSO2 | PSO3

COl| 3 | 1

CO2

3 1
CO3| 3 1 1
CO4| 3 1

N [— | —




UG/CNE/PC/T/216

Transportation Engineering

Contact Hours:

Credits: 3.0

Svllabus

Principles of transportation. Jayakar committee report, saturation system, Highway economics,

vehicle operating cost, road development plans in India. Road and highway classification.

Geometric design of road section, Elements of cross sections and long sections in roads, sight
distances, design of vertical and horizontal curves, traffic volume, speed and delay study,
determination of road capacity, level of service, accident analysis, analysis of signalized

intersection.

Elements of Rail transportation permanent way. Classification of rail routes and gauges, rail
section, ballast, sleepers, rail embankments. Cant deficit, Cant excess, equilibrium Cant Design of
railway curves, Points and crossings, Elementary idea of multimodal transportation network.

Books

1. Highway Engineering — Khanna and Jasto, Nemichand and Bros
2. A Text Book of Railway Engineering by Saxena and Arora — Dhanpat Rai and Sons
3. Railway Engineering by Chandra and Agarwal -Oxford University Press

Course Qutcomes

The students of the course should be able to

CO1:
CO2:
CO3:
CO4:

COs:
CO6:

Discuss the features of road development plan in India (K2)

INlustrate elements of long and cross sections of road. (k2)
Calculate the required parameters for geometric design of road (K3)
Classify traffic flow, volume, speed, delay and explain road safety at intersection (K2)
Explain different components of railway track (K2)
Calculate the geometric components of railway track. (K3)

CO-PO Mapping

3 — Strong, 2 — Moderate and 1 — Weak)

PO1 |PO2 | PO3 | PO4 | POS | PO6 |PO7|PO8 | PO9 | PO10 | PO11 [PO12 | PSO1 | PSO2 | PSO3
COol]| 3 2 1 2
COo2| 1 3 2 2
CO3 1 2 3 2
COo4| 1 2 3 2
CO5]| 3 1 2 2
CO6 2 1 3 2




UG/CNE/ES/S/211 Survey Sessional & Camp

Contact Hours: L T P
0 0 4

Credits: 2.0

Svllabus

Topographical survey, Route survey, Triangulation survey, Total stations- operation and

application. Use of Auto level.

Course Qutcomes

The students of the course should be able to

CO1: Demonstrate abilities to conduct Topographical survey and Route survey (K3 & S2)
CO2: Recognise and perform Triangulation survey (A1&S2)

CO3: Operate Total stations & practice its various applications (S2 & A4)

CO-PO Mapping (3 — Strong, 2 — Moderate and 1 — Weak)

PO1|PO2|PO3 | PO4|POS | PO6|PO7|PO8|PO9 | POI0 | POI11 |POI2 | PSOI | PSO2 | PSO3
COl| 3 2 1 2 2 3
CO2| 3 2 1 2 2 2 3

CO3]| 3 2 1 1 2 2 3




SECOND YEAR SECOND SEMESTER

Theoretical Papers

UG/CNE/PC/TP/221 Theory of Structure-1I
Contact Hours: L T P
3 0 2
Credits: 4.0
Svllabus

Indeterminate structures: Advantage of Indeterminate structures, compatibility equations.

Slope deflection method - Derivation of the method, Solution of different continuous beams and
frame problems by slope deflection method, Consideration of support settlements, Sway of frame.
Moment distribution method - Derivation of the method, Solution of different continuous beams
and frame problems.

Matrix method of analysis, Derivation of the elemental stiffness matrix, transformation matrix and
global stiffness matrix. Solution of truss problems by matrix method of analysis, Computation of
member forces by matrix method, Introduction to finite element method. Demonstration of the
method by hand computation compatible with the process by standard structural analysis computer
software.

Influence lines for determinate structures, application of rolling loads.

Influence lines for indeterminate structures: Muller-Breslau’s principle, Computation of different
problems of influenced lines.

Two hinged arches.

Books

1. Theory of Structures by Timoshenko and Young -McGraw Hill International edition

2. Basic Structural Analysis by C. S. Reddy - McGraw Hill Education

3. Intermediate Structural Analysis by J. S. Kinney — Adison Wesley publishing Company

Course Qutcomes

The students of the course should be able to

CO1: Describe and identify Indeterminate structures (K2)

CO2: Analyse Continuous beams and Frames by Slope Deflection Method (K4).

CO3: Analyse Continuous beams and Frames by Moment Distribution Method (K4)
CO4: Analyse Structures by Matrix Method (K4)

COS: Develop Influence Lines of statically determinate and indeterminate structures(K5)
CO6: Analyse Two Hinged Arches (K4)

CO-PO Mapping (3 — Strong, 2 — Moderate and 1 — Weak)

PO1|PO2 | PO3 [ PO4 | POS |PO6 | PO7|PO8 | PO9 | PO10 | POI11 |PO12 | PSO1 | PSO2 | PSO3
COl| 3 3 1 1 2
COo2| 3 3 3 1 1 2
CO3]| 3 3 3 1 1 2
CO4| 3 3 2 1 2 2
CO5| 3 3 1 1 2
CO6| 3 3 1 1 2




UG/CNE/PC/TP/222 Design of Structure-I (Steel)

Contact Hours: L T P
3 1 2
Credits: 5.0
Svllabus

Design of steel structure - General consideration, advantages and disadvantage of steel structure.
Rolled steel sections.

Working stress and Limit state design concepts;

Design of tension and compression members, beams and beam- columns, column bases.

Design of connections - riveted, bolted and welded connection, eccentric and moment connections,
beam-column connections,

Plate girders and trusses;

Plastic analysis of beams and frames.

Use of IS codes

Books

1. Design of Steel Structures by N Subramanian—Oxford University Press

2. Design of Steel Structures by S. K. Duggal — Tata McGraw Hill Publishing Company Limited.
3.

Course Qutcomes

The students of the course should be able to

CO1: Describe the design philosophy, advantages & limitations of Steel Structures (K2).

CO2: Analyse & design tension, compression and truss members (K4).

CO3: Analyse & design flexural members, beams and Plate-Girder (K4).

CO4: Analyse and design of welded, riveted & bolted connections, eccentric and moment
connections (K4).

COS: Understand the concept of Plastic analysis of beams (K2).

CO-PO Mapping (3 — Strong, 2 — Moderate and 1 — Weak)

PO1|PO2|PO3 | PO4|POS | PO6|PO7|PO8 | PO9 | POI0 | POI11 |POI12 | PSOI | PSO2 | PSO3

Col| 1 3 3 1 2
Co2| 1 3 3 1 2
COo3| 1 3 3 1 2
Co4| 1 3 3 1 2
CO5| 1 3 3 1 2

STRUCTURAL DESIGN SESSIONAL (STEEL)
Analysis and design of a Factory Work shop Building including preparation of design drawing.

Course Qutcomes

The students of the course should be able to

CO1: Discuss and Estimate different loading on the structure (K2).

CO2: Analyse and design the all structural members with different loading condition (K4, S5)
CO3: Develop structural drawing after completion of analysis (K5).




CO-PO Mapping (3 — Strong, 2 — Moderate and 1 — Weak)

PO1|PO2|PO3 | PO4|PO5|PO6|PO7|POS8|PO9|PO10|PO11 |PO12|PSO1 | PSO2 | PSO3
CO1 |3 1 2 2
CO2 |3 1 2 1 2 2
CO3 |3 1 2 1 2 2
UG/CNE/PC/TP/223 Soil Mechanics-11
Contact Hours: L T P
3 1 2
Credits: 5.0
Syllabus

Sub-soil investigation: definition, different activities involved, Reconnaissance, Methods of boring
and drilling, Collection of disturbed and undisturbed samples, Field tests like Standard Penetration
Test, Plate load test, Cone Penetration test, Dilatometer test etc.; Preparation of soil investigation
report, Planning of soil investigation work.

Stability of slopes - finite and infinite slopes, method of slices and Bishop’s method, Taylor’s
stability chart;

Earth pressure theories, Earth pressure at rest, active and passive earth pressure, Rankine and
Coulomb's theory of earth pressure, Culmann's graphical construction, estimation of lateral earth
pressure for point load, line load, strip load.

Seepage: Laplace's equation, Construction and properties of flow nets. Construction of phreatic
line through earth dam. Case studies on failure of slopes and earth dam due to seepage.

Books
1. Soil Mechanics in Engineering Practice — Karl Terzaghi, Ralph B Peck and Gholamreza Mesri,
Willey Interscience Publication
2. Soil Mechanics and Foundation Engineering — V. N. S. Murthy, CBS Publishers
3. Soil Mechanics and Punmia and Jain -Laxmi Publications (P) Itd
4. Fundamentals of Geotechnical Engineering by Braja M Das -Chris Carson

Course Qutcomes

The students of the course should be able to

CO1: Describe the different activities involved in sub-soil investigation work (K2).
CO2: Analyze the different problems related to stability of slopes (K4).

CO3: Apply different earth pressure theories to solve related engineering problems (K3).
CO4: Analyze seepage related problems (K4).

CO-PO Mapping (3 — Strong, 2 — Moderate and 1 — Weak)

PO1 | PO2 | PO3 | PO4 | POS5 | PO6 | PO7|PO8 | PO9 | PO10 | POI1 |PO12 | PSO1 | PSO2 | PSO3
Col| 1 3 1 2
COo2| 3 2 2
CO3| 3 2 2
CO4| 3 2 2




SOIL MECHANICS LABORATORY

A course of laboratory experiments in soil mechanics. The list of experiments are as follows.
1) Visual identification

il)  Sieve analysis

i)  Hydrometer analysis

iv)  Specific gravity

v)  Moisture content

vi)  Bulk and Dry density

vii) Liquid Limit, Plastic Limit & Shrinkage Limit
viii) Consolidation test

ix)  Unconfined compression test

x)  Undrained triaxial test

xi)  Direct shear test

xii) Standard Proctor's Compaction test

xiil) Modified Proctor's compaction test

xiv) Constant head and Falling head permeability test

Course Qutcomes

The students of the course should be able to

CO1: Determine the index properties of soil (K4)

CO2: Classify and identify soils in geotechnical engineering practice (K2)
CO3: Determine the engineering properties of soil (K4)

CO-PO Mapping (3 — Strong, 2 — Moderate and 1 — Weak)

PO1 | PO2 | PO3 | PO4 | POS |PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2| PSO3
Col 3 3 2 1 2 1 2
CO2 2 2 3 1 2 1 2
Co3 2 2 3 1 2 1 2
UG/CNE/HS/T/224 Environmental Engineering and Management
Contact Hours: L | T P
3 0 0
Credits: 3.0
Syllabus

Sanitary wastewater and stormwater run off, quantity estimate. Sewerage systems and their design
principles, sewer construction materials, sewer appurtenances, estimating design sewerage
discharge, design period & future forecast, estimating peak drainage discharge, hydraulic design of
sewer system. Characteristics of domestic wastewater. Quality & Characteristics of sanitary sewage
and storm water runoff, typical flow sheet for primary and secondary treatment, design principles
for screen. Conventional methods of wastewater treatment like sedimentation, coagulation,
flocculation, grit removal, bio-filter, activated sludge process, trickling filter and septic tank;
elements of rural sanitation.




Course Qutcomes

The students of the course should be able to

CO1:

CO2:

COa3:

CO4:

Identify Sanitary wastewater and stormwater run off, discuss characteristics of domestic
waste water, Quality & Characteristics of sanitary sewage and storm water runoff and
estimate quantity (K2).

Distinguish sewerage systems and describe sewer construction materials, sewer
appurtenances, develop their design principles and estimate design sewerage discharge (K1,
K2 & K5).

Assess design period & future forecast, estimate peak drainage discharge, illustrate
hydraulic design of sewer system and appraise elements of rural sanitation (K2, K3 & K4).
Prepare typical flow sheet for primary and secondary treatment, develop design principles
for screen and evaluate Conventional methods of wastewater treatment like sedimentation,
coagulation, flocculation, grit removal, bio-filter, activated sludge process, trickling filter
and septic tank (K5).

CO-PO Mapping (3 — Strong, 2 — Moderate and 1 — Weak)

PO1 | PO2|PO3|PO4|PO5|PO6|PO7|PO8|PO9|PO10| PO11 |PO12|PSOI1 | PSO2 | PSO3
COo1l| 3 2 1 1 2 1
CO2| 1 2 2 2 2 1
CO3| 2 2 2 3 2 1
CO4 | 1 1 3 3 2 1
Open Elective

Contact Hours: L T P

3 0 0

Credits: 3.0




THIRD YEAR

THIRD YEAR FIRST SEMESTER

Theoretical Papers

UG/CNE/PC/TP/311 Design of Structure-II (Concrete)
Contact Hours: L T P
3 1 2
Credits: 5.0
Svllabus

Introduction: General principle and method of design. Working stress method and Limit state

method of design. IS codal stipulations

Design of Reinforced concrete slab and detailing of reinforcement.
Design of rectangular and flanged beams.

Design of columns, Significance and design of Beam-Column problems.
Design of footing: Isolated footings, Combined footing.

Design of Retaining structures.

Flat slab design consideration, Concentrated load on slab.

Books

1. Reinforced Concrete Design by Pillai and Menon — McGraw Hill Education

2. Reinforced Concrete by S. K. Mallick and A. P. Gupta Oxford an IBH

3. Limit State Design of Reinforced Concrete by P. C. Varghese- Prentice Hall of India

Course Qutcomes

The students of the course should be able to

CO1: Understand the design philosophy of Concrete Structures (K2).

CO2: Analyse & Design of Reinforced Slab and Beams (K4)

CO3: Analyse & Design Columns, Beam-Column Problems (K4)

CO4: Analyse & Design of Footings (K4)

COS5: Analyse & Design Retaining structures (K4)

CO6: Describe Flat Slab Design Consideration, Concentrated Load on slab (K2)

CO-PO Mapping (3 — Strong, 2 — Moderate and 1 — Weak)

PO1|PO2|PO3 | PO4 | POS | PO6|PO7|PO8 |PO9 | POI10 | POI1 |POI2| PSOI

PSO2

PSO3

COol| 1 2 3 1 2
COo2| 1 2 3 1 2
Co3| 1 2 3 1 2
CO4| 1 2 3 1 2
CO5| 1 2 3 1 2
COo6 | 1 2 3 1 2




STRUCTURAL DESIGN SESSIONAL (CONCRETE)

Analysis and design of a multi-storied residential building considering dead load and live load and
preparation of general arrangement and reinforcement drawing.

Course Qutcomes

The students of the course should be able to

CO1: Estimate different loading on the structure (K2).

CO2: Analyse and design all the structural members with different loading condition (K4, S5).
CO3: Develop general arrangement and reinforcement drawing (K3).

CO-PO Mapping (3 — Strong, 2 — Moderate and 1 — Weak)

PO1 | PO2|PO3 |PO4 | PO5|PO6|PO7|PO8|PO9|PO10|POI11 |PO12|PSO1 | PSO2 | PSO3
CO1l| 3 2 1 1 2 3
cO2| 3 2 2 1 1 1 2 3
CO3| 3 1 2 1 1 1 2 3
UG/CNE/PC/T/312 Foundation Engineering
Contact Hours: L T P
3 0 0
Credits: 3.0
Svllabus

Analysis of bearing capacity and settlement of foundation from mechanistic approach. Immediate
and Long-term settlement. Total and differential settlement.

Types of foundations -shallow and deep foundation.

Shallow foundations - depth of foundation, isolated footings, strip foundation, raft and basements,
combined footings. Empirical relationship for determination of bearing capacity and settlement
from field test data. Selection of depth of foundation, bearing capacity and settlement.

Deep foundations -Pile foundation: Classification of piles, construction techniques of different type
of piles, Static and dynamic formulae for determination of pile load capacity, Lateral load capacity,
pile group capacity, settlement of pile groups, Pile load test, Negative skin friction, pile caps.
Cassion /Well: Types of well, Sinking of wells, Tilt and Shift of well and their rectification,
Calculation of scour depth.

Books
1. Soil Mechanics and Foundation Engineering — V. N. S. Murthy, CBS Publishers
2. Soil Mechanics and Punmia and Jain -Laxmi Publications (P) Itd
3. Fundamentals of Geotechnical Engineering by Braja M Das -Chris Carson

Course Qutcomes

The students of the course should be able to
CO1: Describe different types of foundation (K1).
CO2: Explain shear and settlement failure of foundation (K2).



CO3: Calculate different types of bearing capacity for shallow foundation (K3).
CO4: Calculate pile load capacity (K3).
COS: Illustrate sinking of wells and compute scour depth (K3).

CO-PO Mapping (3 — Strong, 2 — Moderate and 1 — Weak)

PO1|PO2|PO3 | PO4|POS5 | PO6|PO7|POS |PO9 | POI10 | PO11 |PO12 | PSOI1 | PSO2 | PSO3

COol| 3 3 2 2 1
COo2| 2
CO3| 2 3 3 1 1
CO4| 2 3 2 1 1
CO5] 2 3 2 1 1
UG/CNE/PE/T/313A Water Resources & Irrigation Engg
Contact Hours: L T P

3 0 0
Credits: 3.0
Svllabus

Water uses: Quantity, requirements, potable water quality. Source of water, development of surface
sources, reservoir volume, transmission of water. Water distribution system including typical flow
sheet. Treatment of water- typical flowsheets for surface and underground sources, sedimentation,
coagulation, flocculation, filtration, disinfections, hardness and chemical softening. Sedimentation
and ion-exchange, elements of rural water supply.

Role of Hydrology in engineering. Hydrologic cycle-Precipitation, Infiltration capacity curve,
Missing rainfall data, Mean rainfall over a drainage basin, Windex and = index; Water stage and
measurement, Stream flow measurement. Stage-discharge relationship and its significance,
Components of runoff, Hydrograph. Types of Irrigation systems and their detailed descriptions, soil
water crop relationship, types of soil, water requirement of crops, Delta and Base Period, Duty.
Classification of river, River regime theory, river training works. Irrigation canals: design principles
of irrigation canals.

Books
1. Irrigation Engineering and Hydraulic Structures by S. K. Garg - Khanna Publishers

Irrigation Engineering by N. N. Basak - McGraw Hill Education

Engineering Hydrology by K. Subramanya - McGraw Hill Education

Hydrology and Water Resources Engineering by K. R. Arora - Standard Publishers

Irrigation and Water Power Engineering by B. C. Punmia & B. B. Pande -Laxmi Publications
Water Resources Engineering by Satya N. Murty - New Age International

A Textbook of Hydrology by R. K. Sharma & T. K. Sharma - S. Chand

Nk wDdD

Course Qutcomes
The students of the course should be able to

CO1: Enumerate water uses and estimate reservoir volume and transmission of water (K1 & K1)



CO2: Generalise Water distribution system and discuss treatment of water including
sedimentation; coagulation, flocculation; filtration, disinfections and outline elements of
rural water supply, Role of Hydrology in engineering and to appraise its various constituents
(K2 & K4)

CO3: Evaluate Stream flow measurement, Missing rainfall data, Mean rainfall over a drainage
basin, Windex and ® index, Components of runoff and prepare Hydrograph (K6).

CO4: Summarise Principal Indian crops, their seasons and water requirement and classify various
irrigation systems (K4 & K5).

COS5: Classify rivers and establish River regime theory, river training works, explain Irrigation
canals and develop their design (K3, K4 & K5).

CO-PO Mapping (3 — Strong, 2 — Moderate and 1 — Weak)

PO1|PO2|PO3 | PO4|PO5|PO6|PO7|PO8|PO9|PO10|PO11 |PO12|PSOI1 | PSO2 | PSO3
CO1| 3 2 1 1
co2| 2 3 2 2 2
CO3| 2 2 1 1 1
Cco4| 2 1 1 1
CO5| 1 1 3 2
UG/CNE/PE/T/313B Fabrication Technology
Contact Hours: L T P
3 0 0
Credits: 3.0
Svllabus

Introduction: Fabrication, Erection and Alignment. Importance of fabrication technology.

Fabrication procedure, Shop and site fabrication, sequence of activities: surface cleaning, cutting
and machining, punching and drilling, straightening, fitting and reaming. Fastening: riveting,
bolting, welding.

Welding Technology: Weldability, Different processes of weld, Fillet and Butt weld, Weld defects
and acceptance criterion, Residual stress and distortion, Inspection & quality control of welding,
Non-destructive test, radiographic and ultrasonic testing of welds.

Erection planning,

Treatment against corrosion.

Course Qutcomes

CO1: Discuss Fabrication procedure, sequence of activities, shop & site fabrication (K2)

CO2: Discuss surface cleaning, cutting & machining, punching & drilling, straightening, fitting &
reaming, (K2)

CO3: Explain fastening techniques - Riveting, Bolting & Welding process (K2)

CO4: Demonstrate Welding procedure, Weldability, Defects, Acceptance Criteria (K3)

COS: Illustrate NDT - Radiographic and ultrasonic testing of welds, quality control (K3)

CO6: Develop Erection scheme, Surface treatment against Corrosion (K5)



CO-PO Mapping (3 — Strong, 2 — Moderate and 1 — Weak)
PO1|PO2|PO3 |PO4 | PO5|PO6|PO7| POS |PO9|PO10|PO11|PO12| PSO1 | PSO2 | PSO3

COl1| 3 1 1 1 1
cOo2| 3 2 1 2 1
CO3| 3 3 2 1 1
CO4| 3 3 1 1 1
COs5| 3 1 2 1 1
CO6| 3 3 2 1 3
UG/CNE/PC/T/314 Pre-cast & Pre-stressed Concrete
Contact Hours: L T P

3 0 0
Credits: 3.0
Svllabus

Precast concrete: Advantages and Limitations, different types of pre-cast elements, Joints and
connections of pre-cast elements, composite elements.

Pre-stressed concrete: Principle of pre-stressing, methods of pre-stressing, partial pre-stressing, two
way pre-stressing, circular pre-stressing.

Pre-stress losses: slip, shrinkage, creep, relaxation, elastic shortening of concrete.

Evaluation of extreme fibre stresses at different stages of pre-stressing.

Lever Arm Concept: Pressure line and cable profile of pre-stressing, efficiency of pre-stressed
section, Anchorage zone stresses.

Design of pre-stressed beams. Composite construction with pre-stressing.

Books
1. Prestressed Concrete — S. K. Mallick and A. P. Gupta, Oxford & IBH Publishing Co

2. Design of Pre-stressed concrete structures — T. Y. Lin, John Wiley & Sons

Course Qutcomes

The students of the course should be able to

CO1: Explain and describe Precast elements, Joints and connections. Composite precast elements,
methods of prestressing and losses (K1).

CO2: Classify and describe Anchorage zone stresses. Partial prestressing, composite construction
(K2).

CO3: Classify and describe Two way prestressing, circular prestressing, prestressed containers. of
systems (K2).

CO4: Solve problems regarding determinate and indeterminate structures (K3).

CO-PO Mapping (3 — Strong, 2 — Moderate and 1 — Weak)

PO1 | PO2 | PO3 | PO4 | POS5 | PO6 | PO7|PO8 | PO9 | PO10 | POI1 |PO12 | PSO1 | PSO2 | PSO3

Col]| 3 2 3 2 2

COo2| 3 2 2 3 2




Sl

S|

COo3| 3 2 2 3 2
Co4| 3 2 3 2
UG/CNE/HS/T/315 Construction Management-11
Contact Hours: L

Credits: 3.0

Syllabus

Construction Infrastructure: power, water, access, housing, security, storage, plant, maintenance,

communication, welfare.

Enabling Works: Progress control, safety and Quality control, Planning and Scheduling like Gantt
chart, Milestone chart, PERT and CPM. Construction sustainability, Monitoring and updating,
Material procurement, storage and inventory control, Elements of accounting.
Labour management: Basic concepts in law, construction Acts like Contract Labour, Payment of
Wages, Minimum Wages, Workman's Compensation, Interstate Labour, Trade Union, Industrial

Disputes etc.

Course Qutcomes

The students of the course should be able to
CO1: Define, memorise and recall issue related to Construction Infrastructure (K1).
CO2: Calculate and deduce enabling works (K4).
CO3: Plan and prepare material management (KS5).
CO4: Define and memorise Labour management (K1).

CO-PO Mapping (3 — Strong, 2 — Moderate and 1 — Weak)

PO1|PO2|PO3 |PO4|POS5 | PO6|PO7|POS | PO9|POI0 | PO11 |PO12| PSOI1 | PSO2 | PSO3
COl1 |2 2 3 1
C0O2 |2 3 1
CO3 |1 2 2 1 2 2 1
CO4 |2 2 1
Open Elective

Contact Hours: L T P

3 0 0

Credits: 3.0




THIRD YEAR SECOND SEMESTER

Theoretical Papers

UG/CNE/PC/T/321 Bridge Engineering
Contact Hours: L T P
3 0 0
Credits: 3.0
Svllabus

Introduction: Different components of a bridge, Survey and selection of bridge site and collection of
design data for bridge projects, Different techniques of construction of bridges.

Classification of bridges: Solid slab bridges, Slab and girder bridge, Skew and curved bridge, R.C.
continuous bridge, R.C. balanced cantilever bridge, Arch bridges, Steel bridges, Steel-concrete
composite bridges, Pre-stressed concrete bridge, Temporary, movable bridges.

Estimation of design discharge, Scour depth, Linear water way.

Bridge loading, IRC codes and stipulations, Load distribution in bridge decks.

Design of culvert or slab type bridge. Design of different component of Girder type Bridges.

Design of Piers and abutments, Wing wall and retaining wall.

Shallow and Deep foundation of bridges.

Bridge bearings, Expansion joints and wearing coarse, River training works.

Books
1. Design and Construction of Highway Bridges — K. S. Rakshit, New Central Book Agency (P)
Limited

Course Qutcomes

The students of the course should be able to

CO1: Describe various components and discuss classification of different bridges and different
techniques of bridge construction (K2).

CO2: Discuss selection of bridge site, linear waterway & effective linear waterway, survey &
collection of data and Estimate design Discharge & Scour depth (K2).

CO3: Analyse & Design of Culvert type Bridges with load distribution (K4).

CO4: Analyse and design of Girder type Bridge (K4).

COS: Analyse & Design Pier, Abutment, wing & Retaining walls (K4).

CO6: Design & Discuss Bridge Bearings, Expansion Joint, River training works (K2, S5).

CO-PO Mapping (3 — Strong, 2 — Moderate and 1 — Weak)

PO1 |PO2|PO3 | PO4 | POS5 | PO6 | PO7 | PO8 | PO9|PO10 | POI11 |POI2|PSOI | PSO2 | PSO3

CO1| 2 3 1 2
COo2| 2 1 1 3
Co3| 1 2 3 3
CO4| 1 2 2 3
CO5| 1 2 3 2
CO6| 2 1 3 2




UG/CNE/PC/T/322

Underground Construction

Contact Hours:

Credits: 3.0

Svllabus

Types and classification of underground opening, alignment and location.
Braced excavation. Types of bracing system. Stability considerations. Earth pressure and strut load.

Diaphragm wall.

Dewatering. Field pumping test, common dewatering methods.

Bulkheads and anchored bulkhead. Cellular cofferdams. Soil and rock anchors
Ground settlement and control measures.
Tunnels and shafts: Stability considerations. Design of tunnel linings. Construction procedure and
instrumentation. Soft ground tunnelling. Methods of tunnelling control of seepage and ground loss.

Books

1. Soil Mechanics and Foundation Engineering — V. N. S. Murthy, CBS Publishers

Course Qutcomes

The students of the course should be able to
CO1: Describe the bracing system in braced cut (K2).
CO2: Describe different dewatering systems, bulkheads and Diaphragm wall (K2).
CO3: Calculate the factor of safety of braced cut from stability considerations (K4)
CO4: Compute the stress acting on different types of tunnels and shafts (K3).
COS5: Determine the depth of penetration of different types of bulkheads applying earth pressure

theories (K4).

CO6: Assess the different causes of ground settlement (K3).

CO-PO Mapping (3 — Strong, 2 — Moderate and 1 — Weak)

PO1|PO2 | PO3 [PO4 | POS5 |PO6|PO7|PO8 | PO9 | PO10 | POI11 |PO12|PSO1 | PSO2 | PSO3
Col| 3 1 2
Co2| 3 1 2
CO3| 2 3 1
Co4| 1 3 2
Co5| 1 1 3 2
Co6| 1 3 2
UG/CNE/PC/T/323 Estimating & Pricing
Contact Hours: L | T P
3 0 0

Credits: 3.0

Syllabus

of abstracting. Bill of quantities, Analysis of rate. Overhead and profit. Determination of unit rate.
Specification of work. Principles of valuation Rental, land and Building method of valuation.




Books
1. Estimating and Costing in Civil Engineering (Theory and Practice) - B.N. Dutta

2. A Textbook of Estimating and Costing (Civil)- D.C. Kohli & R.C. Kohli

3. Estimating and Costing - G.S. Birdie

4. Civil Estimating and Costing - A.K. Upadhyay

5. Practical Estimating and Costing for Civil Works - B.N. Dutta & P.S. Gill

6. Estimating, Costing, Specification and Valuation in Civil Engineering - M. Chakraborty
7. Estimating and Costing in Civil Engineering - Dutta & Mahajan

Course Qutcomes

The students of the course should be able to

CO1: Explain the importance of different types of estimates under different conditions (K2).
CO2: Estimate quantity of materials of different civil engineering structures (K2).

CO3: Prepare the specification, rate analysis, bill preparations, overhead and profit (K3).
CO4: Understand the valuation of land and buildings (K2).

CO-PO Mapping (3 — Strong, 2 — Moderate and 1 — Weak)

PO1 | PO2 |PO3 | PO4 | PO5 | PO6 | PO7 | PO8 |PO9 | PO10 | PO11 |PO12| PSO1 | PSO | PSO3
2
COl| 3 2 1 1
CcO2| 3 1 1
CO3| 3 1 2 1
CO4 | 3 2 1
UG/CNE/PC/TP/324 Highway Engineering
Contact Hours: L T P
3 0 2
Credits: 4.0
Syllabus

Characterization of soil as sub-grade by DCPT, CBR, Plate Load tests and FWD test.
Characterization of coarse aggregate and fine aggregate,

Classification of Bitumen including penetration grade, cut-back and emulsified bitumen. Physical
and chemical tests on bitumen.

Characterization of bituminous mix including HMA, WMA and CMA. Elementary idea of
pavement design using two layered and three layer theory using stress based and strain based
approach, Burmister method based on surface deflection, Huang’s method based on interface
deflection, Empirical methods of pavement design.

Design of bituminous mix. Design and construction of flexible and rigid pavement. Design of
overlay.

Different forms of distress in pavement, Elements of airport planning. Design of runway and
taxiway.

Books
1. Highway Engineering — Khanna and Jasto, Nemichand and Bros




% N oL A L

A Text Book of Railway Engineering by Saxena and Arora — Dhanpat Rai and Sons

Raiway Engineering by Chandra and Agarwal -Oxford University Press

IRC: 37-2018 (Guideline for the design of flexible pavements)

IRC: 58-2018 (Guidelines for Design of Plain Jointed Rigid Pavements for Highways)

IRC: SP:62-2015 (Guidelines for design of CC roads for Rural Roads)

IRC: SP:72-2015 (Guidelines for the design of flexible pavements for low volume rural roads)
IRC: 81-1997 (Guidelines for strengthening of flexibleroad pavements usingbenkelman beam

deflection)

Course Qutcomes

The students of the course should be able to

COt1:
CO2:

CO3:
CO4:
COs:

[llustrate different factors affecting pavement performance (K2)

Describe Tests on road subgrade, sub base and base materials and their applications in
construction of flexible pavements (K2, A1).

[Nustrate design of bituminous mix for use in flexible pavement (K3).

Use Indian Standard Guidelines for obtaining thickness of overlay (K3).

Use Indian Standard Guidelines for solving problems on Flexible and Rigid Pavements
design (K3).

CO-PO Mapping (3 — Strong, 2 — Moderate and 1 — Weak)

PO1 | PO2|PO3 |PO4 | PO5|PO6|PO7|PO8|POY9|PO10|POI11 |PO12| PSO1 | PSO2 | PSO3

COl| 3 2 1 3
co2| 2 3 1 3
CO3| 3 2 3 1 3
CO4| 1 2 3 1 3
CO5| 1 2 3 1 1 3
UG/CNE/PC/T/325 Design of Structure-III (High Rise)
Contact Hours: L T P

3 1 0
Credits: 4.0
Svllabus

Analysis and design of tall building, structural components.

Wind load analysis for buildings, Stipulations of IS: 875 for wind load.

Earthquake forces, Stipulations of IS: 1893 for seismic load.

Earthquake resistant design: Equivalent static method & introduction to response spectra method.
Analysis of building frames by Portal Method and cantilever method.

Introduction to shear wall consideration.

Analysis and design of formwork,

Introduction of machine foundation.

Introduction of Industrial structure — definition and special features etc.

Course Qutcomes

The students of the course should be able to

CO1:

Analysis & Design Tall Structure, Wind & Earthquake Forces (K4).




CO2: Demonstrate Portal & Kani’s Method (K3).
CO3: Apply Earthquake Resistant Design & Response Spectrum Method (K3).
CO4: Analyze & Design Shear Wall in Tall Structures (K4).
COS: Describe Machine Foundation, Industrial Structure, Form Work Design (K1).
CO-PO Mapping (3 — Strong, 2 — Moderate and 1 — Weak)
PO1 |PO2 | PO3 [PO4 | POS5 |PO6 | PO7|PO8 | PO9 | PO10 | PO11 |PO12 | PSO1 | PSO2 | PSO3

Col1| 1 2 1 3
Co2| 1 3 2 2
Co3| 1 2 3 2
COo4| 1 2 3 2
CO5| 1 3 1 1

UG/CNE/PS/TP/326A Project on Construction Management

Contact Hours: L T P

1 0 3

Credits: 2.5

Svllabus

Students shall be introduced to the construction documentations. Hands on experiences on items
like contract, tender, work order, earnest money, performance guarantee, varieties of registers,
measurement books, inspection registers, payment procedures etc. shall be provided. Other issues
related to departmental materials, time extensions and general guidance to CPWD contract clauses
shall be also presented. CPWD works manual shall be mainly used as the standard.

Course Qutcomes

The students of the course should be able to
CO1: Develop and Prepare contract, tender, measurement book, payment procedure etc. (K5).
CO2: Clarify and construct general guideline of CPWD related to time extension, issue of
departmental materials etc. (K2).

CO-PO Mapping

3 — Strong, 2 — Moderate and 1 — Weak)

PO1|PO2|PO3 | PO4|POS5|PO6|PO7|PO8|PO9|POI10 | PO11 |PO12 | PSOI1 | PSO2 | PSO3
COl1 |1 2 1 3 1 2
COo2 |1 2 2 1 3 1 2
UG/CNE/PS/TP/326B Project on Structural Design (High Rise)
Contact Hours: L T P
1 0 3

Credits: 2.5

Syllabus
Structural Design project- Analysis and design of a multi-storeyed building considering dead load,

live load, wind load, seismic load and combinations. Ductile detailing. Preparation of design basis
report, design document and working drawings.




Course Qutcomes

The students of the course should be able to
Assess different loading condition on the structure (K3).
Analyse and solve all the structural members with different loading condition. ( K4, S4).
[lustrate and prepare Design report (K3)
Develop reinforcement drawing with ductile detailing after completion of analysis (K5, S4)

Cot1:
CO2:
CO3:
CO4:

CO-PO Mapping

3 — Strong, 2 — Moderate and 1 — Weak)

PO1|PO2|PO3 | PO4|PO5|PO6 | PO7|PO8 | PO9 | PO10 | POI1 |PO12| PSO1 | PSO2 | PSO3
Col| 3 2 1 1 2 3
co2| 3 2 1 1 2 2
Co3| 3 2 2 1 1 1 2 2
Co4| 2 2 2 1 1 1 2 2
UG/CNE/PS/TP/326C Project on Estimating & Pricing
Contact Hours: L | T P
1 0 3

Credits: 2.5

Svllabus

Preparation of item of works, quantity estimate and rate analysis for 1) Residential building, ii) Road

works.

Course Qutcomes

The students of the course should be able to

CO1:
CO2:
CO3:
CO4:

Describe and explain Estimation and rate analysis (K1, A1)

Prepare and explain the Estimate and rate analysis of Road works (K3)
Prepare and explain the Estimate and rate analysis of Two storied residential building (K3)
Operate standard software (K3, S2)

CO-PO Mapping

3 — Strong, 2 — Moderate and 1 — Weak)

PO1|PO2|PO3 | PO4|POS | PO6|PO7|PO8 | PO9 | POI0 | POI11 |POI12 | PSOI | PSO2 | PSO3
Col| 3 2 1 1
Co2| 2 3 2 1 1
CO3| 2 3 2 1 1
CO4| 2 2 3 1 2 1 1




FOURTH YEAR

FOURTH YEAR FIRST SEMESTER

Theoretical Papers

UG/CNE/PC/T/411

Repair Rehabilitation and Maintenance of Structure

Contact Hours:

S|

Credits: 3.0

Svllabus

Definitions, Causes of defects, damage and deterioration. Investigation of distress through Non-
destructive tests like Schmidt hammer test, Concrete core drilling, Ultrasonic pulse velocity test,
Rebar locators, Half-cell potentiometers, Concrete resistivity, Carbonation test, Chemical tests like
pH, Sulphates and Chlorides, chloride profiles, pile integrity test.

Cause of deterioration; Service and exposure conditions, visual investigation, Embedded metal
corrosion, Corrosion Mechanism, Assessment of Corrosion, exposure to aggressive chemicals,
Freeze thaw disintegration, Alkali- aggregate reaction, Sulphate attack, Erosion, shrinkage, thermal

cracking of freshly placed concrete.

Type of repair materials and its selection. Repair and retrofitting technique- Surface preparation,
treatment of corroded reinforcements, patch repair, grouting, structural strengthening, water
proofing treatment, underpinning, case studies.

Books

1. Concrete Repair and Maintenance by Peter Emmons and Gajanan Sabnis, Galgotia Publications

Course Qutcomes

The students of the course should be able to
Describe different types of repairs, repair materials (K2)
Describe the different cause of deterioration of structures (K2).
Apply the NDT techniques for investigation and assessment of distress of structures (K3)
Apply the different techniques of repair (K3).
Determine the different structural strengthening techniques & Case studies (K4).
Apply partial destructive tests for estimation of strength and pile integrity test (K3).

CO1:
CO2:
CO3:
CO4:
COs:
COe6:

CO-PO Mapping

3 — Strong, 2 — Moderate and 1 — Weak)

PO1 | PO2 | PO3 | PO4 | POS5 | PO6 | PO7|PO8 | PO9 | PO10 | POI1 |PO12 | PSO1 | PSO2 | PSO3
COl| 3 2 1
Co2| 3 2 1 1
Co3| 2 3 1 1
CO4| 3 2 1 1
CO5| 2 3 1 1
Co6| 1 2 3 1




UG/CNE/PE/T/412A Advanced Concrete Technology

Contact Hours: L T P
3 0 0

Credits: 3.0

Syllabus

Chemical properties of cement, hydration of cement, structure of hydrated cement phase,
microstructure of concrete.

Properties of concrete in fresh and hardened state.
Stress-strain curve of concrete, dimensional stability, creep and shrinkage.

Chemical and mineral admixtures, high performance concrete, self compacting concrete, fiber
reinforced concrete, mass concrete, roller compacted concrete, ultra high performance concrete.

Cold and hot weather concrete.
Concrete mix design.

Durability of concrete.

Books
1. Concrete- Microstructure, Properties and materials by P. K. Mehta and P. J. M. Monteiro-
Mcgraw Hill

2. Properties of Concrete — A. M. Neville, ELBS Publication

Course Qutcomes

The students of the course should be able to

CO1: Explain chemical properties of cement, microstructure of concrete, structure of hydrated
cement paste, (K5).

CO2: Assess role of chemical and mineral admixtures, dimensional stability, creep and shrinkage,
(K6).

CO3: Describe fibre reinforced concrete, self compacting concrete, mass concrete, roller
compacted concrete, ultra high performance concrete (K2).

CO4: Assess the issues related to cold and hot weather concrete, high performance concrete,
properties of concrete in fresh as well as hardened state and durability of concrete(K3).

COS5: Develop concrete mix design (K5).

CO-PO Mapping (3 — Strong, 2 — Moderate and 1 — Weak)

PO1|PO2|PO3 | PO4 | POS5|PO6|PO7 | PO8|PO9 | PO10 | POI11 |POI2|PSOI | PSO2 | PSO3
COl| 3
COo2| 3 2 1 2
CO3]| 3 2
CO4| 3 3 2
CO5| 3 3 2 1 1




UG/CNE/PE/T/412B Alternative Materials and Sustainable Construction

Contact Hours: L T P
3 0 0
Credits: 3.0
Syllabus

An Introduction to sustainability concepts and Life Cycle analysis, Sustainability and Construction
Engineering. Environmental concerns - Energy use and global warming, Greenhouse gas emissions
and climate change, surface run off. Climate resilient infrastructure.

Concept of Green Building. Green Performance rating, requirement of ECBC, LEED, GRIHA etc.
Sustainability issues for concrete. Minimization of natural resource utilization. Concrete with
alternative material for sustainability.

Role of Material: Carbon from cement, role of cement in climate change, alternative cements and
cementitious material, role of supplementary cementitious material, high volume fly ash
concrete, Geo-polymer concrete.

Use of construction and demolition waste to reduce depletion of natural resources. Use of
Reclaimed asphalt pavement as an alternative approach in road construction. Application of lime
as eco-friendly construction material. Use of Jute geo-textile as soil reinforcement. Bamboo as
sustainable materials in construction.

Minimization of use of water in construction. Chemical admixtures in concrete and sustainability,
Use of cold mix and warm mix asphalt mix to reduce emission.

Paints, Adhesive and sealants for use in building.

Course Qutcomes

The students of the course should be able to

CO1: Define and Describe life cycle analysis, Sustainability related to Construction Engineering
(K1).

CO2: Identify and Illustrate different materials in sustainable construction (K2).

CO3: Examine and Employ different technical issues related to optimise the use of natural
resources (K3).

CO4: Identify and Illustrate role of Repair rehabilitation and requirement of regulation in
sustainable construction (K4).

CO-PO Mapping (3 — Strong, 2 — Moderate and 1 — Weak)

PO1 | PO2 | PO3 | PO4 | POS |PO6 | PO7|PO8 | PO9 | PO10 | POI11 |PO12 | PSO1 | PSO2 | PSO3
COl1 |1 2 3 2 1 1
CO2 |1 2 3 1 1
CO3 1 2 3 1 1
CO4 |1 2 3 2 1 1




UG/CNE/PE/T/413A

Advanced Foundation Technique

Contact Hours:

S

|

Credits: 3.0

Svllabus

Soil stabilization, Foundations in difficult ground, Foundations on expansive soil.
Preloading and sand drains, sand wicks, band drains, PVDs.

Vibro flotation, Stone columns, Geosynthetics and their application.

Stress path and its applications.
Introduction to Geotechnical Earthquake Engineering including Liquefaction analysis.

Books

1. Soil Mechanics and Foundation Engineering — V. N. S. Murthy, CBS Publishers

Course Qutcomes

The students of the course should be able to
CO1: Solve problems related to preloading and classify sand drains, sand wicks and band drains

(K2)

CO2: Describe different soil stabilization methods, foundations in difficult ground, foundations of
expansive soil and Vibroflolation technique (K2)

CO3: Analyse problems related to design of sand drains and stone columns (K4)

CO4: Demonstrate ability of geosynthetics based designs and relate their application (K3)

COS: Interpret Stress path & its applications and evaluate liquefaction potential (K6)

CO-PO Mapping (3 — Strong, 2 — Moderate and 1 — Weak)

PO1 |PO2 | PO3 | PO4 | POS5 | PO6 |PO7|PO8|PO9 | PO10 | POI11 |PO12| PSO | PSO2 | PSO3
1
COo1 | 3 3 2 1 1
COo2 | 2 2 1 1 1
CO3 | 3 3 3 1 1
CO4 | 2 2 2 1 1
CO5 | 3 3 2 1 1
UG/CNE/PE/T/413B Advanced Environmental Engineering
Contact Hours: L | T P
3 0 0

Credits: 3.0

Svllabus

Definition of pollution. Types of pollution i.e. water, air, noise and land. Water pollution: Sources
of pollution and name of pollutants with limits (MINAS). Their effects on living and non-living
elements. Chlorination, Alkalinity, Bar diagram; Flow sheets for treatment of ground water, surface
water and flow sheets for conventional primary and secondary treatment methods.




Air pollution: Name of contaminants and their (MINAS) threshold limits. Different types of air
vortex due to change of vertical temperature and their derivations. EIA report preparation for
highway, Thermal power plant etc.

Hazardous wastes and its characteristics as per EPA, its limiting values (MINAS) and units, effects
and remedial measures.

Community Solid Wastes, Sources, Quantity & Characteristics, Collection & transfer methods,
methods of disposal, reuse & recycling

Course Qutcomes

The students of the course should be able to

CO1: Enumerate sources of pollution of water, air, noise and land and name of pollutants with
limits (K1).

CO2: Construct flow sheets for conventional primary & secondary treatment methods for
groundwater and surface water (K2).

CO3: Apply chlorination method, alkalinity, Bar diagram and generate Flow sheets for treatment
of ground water, surface water and flow sheets for conventional primary and secondary
treatment methods (K3 & K5).

CO4: Develop design methods for sedimentation tanks and establish various water and air
pollution causes and prepare EIA report for highway, Thermal power plant etc. (K5).

COS5: Evaluate Hazardous wastes and its characteristics as per EPA, its limiting values (MINAS)
and units etc. & identify Community Solid Wastes, Sources, Quantity & Characteristics and
recommend Collection & transfer methods, methods of disposal, reuse & recycling (K4 &
Ko).

CO-PO Mapping (3 — Strong, 2 — Moderate and 1 — Weak)

PO1 | PO2 | PO3 [ PO4 | POS |PO6|PO7|PO8 | PO9 | PO10 | POI11 |PO12 | PSO1 | PSO2 | PSO3
Col| 3 2 1 1
Co2| 1 2 2 2
Co3| 2 2 2 3
Co4| 1 1 3 3 1
COs5| 3 1 1 2 2 1
UG/CNE/PE/T/413C Advanced Transportation Engineering
Contact Hours: L | T P
3 0 0
Credits: 3.0
Syllabus

Design of flexible and rigid pavement using IRC guidelines for high volume road pavements
including fatigue analysis. Design of contraction and expansion joints, design of dowel bars, Design
of pavement by AASTHO method. Design of overlay using Falling weight deflectometer.
Prediction of remaining life of pavement. Design of airfield pavement by ACN-PCN method.
Condition monitoring of pavement by Bump integrator. Skid resistance of pavement. Causes of
damage and distress in flexible and rigid pavement. Repair of pavements. Repair materials.

Books
1. IRC: SP:76-2015 (GUIDELINES FOR CONVENTIONAL AND THIN WHITETOPPING
2. AASTHO code of pavement design



3. IRC:115-2014 (GUIDELINES FOR STRUCTURAL EVALUATION AND
STRENGTHENING OF FLEXIBLE ROAD PAVEMENTS USING FALLING WEIGHT
DEFLECTOMETER

4. P.Ullitz - Modelling Flexible Pavement Response and Performance

5. IRC-SP-16-2019: Guidelines on measuring road roughness and norms

The students of the course should be able to

CO1: Use Indian guideline for design of low volume bituminous and concrete roads (K3).
CO2: Apply the AASTHO method of pavement design (K3).

CO3: Demonstrate the joint detailing of reinforced concrete pavement (K3)

CO4: Assess pavement performance by non destructive testing technique (K6)

COS5: Explain the causes of failure of pavement and remedial measures (K6)

CO-PO Mapping (3 — Strong, 2 — Moderate and 1 — Weak)

PO1 | PO2 | PO3 [PO4 | POS5 |PO6|PO7|PO8 | PO9 | PO10 | POI11 |PO12 | PSO1 | PSO2 | PSO3
Col| 2 2 3 1
CcCo2| 2 2 3 1 1
Cco3| 2 3 2 1
COo4| 3 3 2 1 1 1
CO5| 2 2 1 3 1
UG/CNE/PE/T/414A Earthquake Engineering and Dynamic Analysis
Contact Hours: L | T P
3 0 0
Credits: 3.0
Syllabus

Elements of Earthquake and its effect on structures.
Characteristics of earthquake. Earthquake Resistance philosophy. Near field & Far field effect.

Structural dynamics: Single degree of freedom system - Free vibration: natural frequency, time
period, damped vibration. Forced vibration: Resonance, transient vibration, dynamic load factor.

Free vibration of Multiple degree of freedom system, Fundamental and higher mode frequencies,
mode shape. Vibration isolation, earthquake motion, application of structural dynamics to
earthquake engineering.

Books

1. Structural Dynamics: Theory and Computation- Mario Paz, Springer-Verlag New York Inc.

2. Dynamics of Structures-Theory and Application to Earthquake Engineering by Anil K Chopra,
Pearson Education India

Course Qutcomes

The students of the course should be able to

CO1: Describe Dynamic Equilibrium in Structural system, SDOF, Damping (K2)

CO2: Discuss Free & Force Vibration, Natural Frequency, Time period, Mode Shape (K2)
CO3: Deduce Free Vibration Problem in Structural Dynamics (K4)



CO4:

COs:
COe:

Deduce Force Vibration Problem in Structural Dynamics, Resonance, Transient Vibration,

Dynamic Load Factor and discuss vibration isolation (K4)

Discuss and Describe Earthquake Motion and Earthquake Engineering (K2)
Demonstrate application of structural dynamics to earthquake engineering (K3)

CO-PO Mapping (3 — Strong, 2 — Moderate and 1 — Weak)

PO1 | PO2 | PO3 [PO4 | POS5 |PO6|PO7|PO8 | PO9 | PO10 | POI11 |PO12 | PSO1 | PSO2 | PSO3

Col| 3 2 1 3
Co2| 3 2 3 1 2
Co3| 3 3 2 1 2
Co4| 3 3 2 1 2
CO5| 3 2 1 1 1 1 3
Co6| 3 2 2 1 1 1 3
UG/CNE/PE/T/414B Disaster Mitigation Engineering
Contact Hours: L T P

3 0 0
Credits: 3.0
Syllabus

Different types of disasters and history. Natural and man-made disaster.
Hazard and Risk due to various disasters: Earthquake, Flood, Wind and Storms, Blast and
Explosion, etc.
Effect of disasters on structural safety and durability. Introduction to vulnerability mapping and loss
computation.
Engineering Mitigation approaches: Prevention, Prediction and Preparedness. Mandate for Disaster
Management and Disaster Mitigation. Approach to reduce vulnerability, Performance enhancement
of Structures against earthquake and storms.
Rehabilitation methodology Cyclone shelter, Flood control, Holistic approach for multi-faced
disaster mitigation.

Course Qutcomes

The students of the course should be able to

CO1:
CO2:
CO3:
CO4:

Define and identify various types of disaster (K1)

Classify and estimate of different effect disaster on structure (K2)
Discuss and illustrate different approach of Disaster mitigation (K2)
Develop and employ different rehabilitation methodology (K3)

CO-PO Mapping (3 — Strong, 2 — Moderate and 1 — Weak)

PO1|PO2|PO3 | PO4 | POS | PO6|PO7|PO8|PO9 | POI0 | POI1 |POI2

PSO1

PSO2

PSO3

COl| 3 1 1 1
COo2| 3 2 1 1
CO3]| 3 2 1 1 1
CO4| 3 2 1 1 1 1




UG/CNE/PE/T/414C Construction Quality and Safety Management
Contact Hours: L T P

Credits: 3.0

Svllabus

Introduction to Quality Management; Quality Control and Assurance (QA/QC); Total Quality
Control; Total Quality Management, TQM in Construction Industry. Quality Manual,
Responsibility Matrix, Monitoring, PDCA Cycle, Quality Aspects of Construction Project, Quality
Audit

Risk at Construction site; Introduction to Environment, Health and Safety Management; Safety
Training and Co-ordination; Personal Protective Equipment; Safety Policies, Safety Laws and
Standards; Different types of Scaffolding — Safety Precaution related to Scaffolding; Construction
Hazards and Prevention; Safety Practices in different Construction Activities;

Books
1. Construction Technology — Sarkar and Saraswati, Oxford University Press

Course Qutcomes

The students of the course should be able to

CO1: Describe and review Quality Control and Assurance, TQM in Construction Industry (K2)
CO2: Assess Quality Aspect of Construction Project and Review the Quality Audit System (K3).
CO3: Assess the Risks and Ensure Safety Practices in Different Construction Activity (K3)
CO4: Sclect Personal Protective Equipment for different Construction Activity (K3).

COS5: Assess the Safety of Scaffolding Engaged in Construction Activity (K3).

CO-PO Mapping (3 — Strong, 2 — Moderate and 1 — Weak)

PO1|PO2 | PO3 [PO4 | POS5 | PO6|PO7|PO8 | PO9 | PO10 | POI11 |PO12|PSO1 | PSO2 | PSO3
Col| 3 2
Co2| 3 2 2
CO3| 3 3 2 1 1 2
COo4| 3 2 2 2
CO5| 3 3 2 2
UG/CNE/PS/TP/415A Computer Aided Structural Analysis and Design
Contact Hours: L | T P
1 0 3

Credits: 2.5

Svllabus

Matrix and finite element method of analysis. Use of structural engineering software packages for
analysis and design of RC frame structure, steel truss.



Course Qutcomes

The students of the course should be able to

CO1: Analyse structures using Matrix and Finite element method (K2).

CO2: Apply Structural engineering software to compute structural analysis of RC framed structure
and steel truss (K3).

CO-PO Mapping (3 — Strong, 2 — Moderate and 1 — Weak)

PO1|PO2|PO3 | PO4 |POS5|PO6|PO7|PO8|PO9 | PO10 | PO11 |POI12|PSO1 | PSO2 | PSO3

Col| 1 3 2 2 2
CO2| 1 1 2 3 2
UG/CNE/PS/TP/415B Computer Aided Construction Management
Contact Hours: L | T P

1 0 3
Credits: 2.5
Svllabus

Fundamentals and practical use of information technologies in the construction industry. Basic
concepts of building information modelling (BIM). Introduction to planning, scheduling and
estimating in common software systems. Linking CAD and drawing software with site control
systems, Information collection, storage, dissemination, management and maintenance in cloud
environment.

Course Qutcomes

The students of the course should be able to

CO1: Review and illustrate concept of Building Information Modelling (BIM) (K2).

CO2: Apply common software to compute estimation, planning and scheduling etc. (K3).

CO3: Apply cloud environment for information collection storage dissemination, management
(K3).

CO-PO Mapping (3 — Strong, 2 — Moderate and 1 — Weak)

PO1 | PO2|PO3|PO4 | PO5|PO6|PO7|PO8|PO9|PO10|PO11 |PO12|PSOI1 | PSO2 | PSO3
CO1 |2 1 1 3 2 2 2 3
CO2 |2 1 1 1 3 2 1 2 2 1
CO3 |2 2 1 1 3 3 1 2 1 1
UG/CNE/PC/T/416 Grand Viva
Contact Hours: L T P
0 2 0

Credits: 2.0

Grand Viva based on entire curriculum



FOURTH YEAR SECOND SEMESTER

Theoretical Papers

UG/CNE/IN/420
UG/CNE/IN/421
UG/CNE/IN/422

Internship

Contact Hours: L T P

Credits: 12.0




