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1.3.2 AVERAGE PERCENTAGE OF COURSES THAT INCLUDE EXPERIENTIAL
LEARNING THROUGH PROJECT WORK/FIELD WORK/INTERNSHIP DURING

2020-2021
Project /
S.No. F:)]r‘(f)egrriim Name of the course C(?Ou dr;e field work Page No
g /internship
M.E. -
1. | Structural Advanced concrete structures ST5101 Internship 1
Engineering
M.E. -
2. | Structural Finite Element Analysis of ST5204 Internship 3
Engineering | Structures
M.E. -
3. | Structural Stability of Structures ST5201 Internship 5
Engineering
M.E. - 7
4. | Structural Experimental Techniques ST5203 Internship
Engineering
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ST5101 ADVANCED CONCRETE STRUCTURES LTP C
3003
OBJECTIVE:

e To make the students be familiar with the limit state design of RCC beams and columns

e To design special structures such as Deep beams, Corbels, Deep beams, and Grid floors

e To make the students confident to design the flat slab as per Indian standard, yield line

theory and strip method.
e To design the beams based on limit analysis and detail the beams, columns and joints for
ductility.
UNIT I DESIGN PHILOSOPHY 9

Limit state design - beams, slabs and columns according to IS Codes. Calculation of deflection
and crack width according to IS Code. interaction curve generation for axial force and bending

UNIT Il DESIGN OF SPECIAL RC ELEMENTS 9
Design of slender columns - Design of RC walls. Strut and tie method of analysis for corbels and
deep beams , Design of corbels, Deep-beams and grid floors.

UNIT 1l FLAT SLABS AND YIELD LINE BASED DESIGN 9
Design of flat slabs and flat plates according to IS method — Check for shear - Design of spandrel
beams - Yield line theory and Hillerborg’s strip method of design of slabs.

UNIT IV INELASTIC BEHAVIOUR OF CONCRETE BEAMS AND COLUMNS 9
Inelastic behaviour of concrete beams and Baker's method, moment - rotation curves,ductility
definitions, evaluation

UNIT V DUCTILE DETAILING 9
Concept of Ductility — Detailing for ductility — Design of beams, columns for ductility - Design of
cast-in-situ joints in frames.

TOTAL: 45 PERIODS
OUTCOME:
e On completion of this course the students will have the confidence to design various
concrete structures and structural elements by limit state design and detail the same for
ductility as per codal requirements.

REFERENCES:
1. Gambhir.M. L., “Design of Reinforced Concrete Structures”, Prentice Hall of India, 2012.
2. Purushothaman, P, “Reinforced Concrete Structural Elements: Behaviour Analysis and
Design”, Tata McGraw Hill, 1986
3. Unnikrishna Pillai and Devdas Menon “Reinforced Concrete Design’, Third Edition, Tata
McGraw Hill Publishers Company Ltd., New Delhi, 2007.
4. Varghese, P.C, “Advanced Reinforced Concrete Design”, Prentice Hall of India, 2005.
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TiChettinadu Constructions
Engincers & Buildors

10/03/2021
To
The Principal,
NPR College of Engineering & Technology,
Natham, Dindigul- 624 401.
Sir,

Sub: Acceptance letter for Internship — reg.-
With reference to your letter dated on 08/03/2021 regarding Internship for your student, It

is to inform that our competent authority has given consent to accommodate Ms.S.Krithikha,
Reg. No: 920820413001 for Internship at our concern from 15/03/2021 to 26/03/2021. '

Note : Bring the Bonafide certificate at the time of joining for training.

Br. J.HGUNDATRARAJAN,
.2, Y.Yach,, Ph.D.,
Princing)
N.PR. College of Enginesring & Technology
Natham, Dindigui (Dt) - 624 401.




ST5204 FINITE ELEMENT ANALYSIS OF STRUCTURES LTPC
3003

OBJECTIVE :

e To study the basics of the Finite Element Technique, a numerical tool for the solution of
different classes of problems.

UNITI INTRODUCTION 9
Approximate solutions of boundary value problems - Methods of weighted residuals, approximate
solution using variational method, Modified Galerkin method, Boundary conditions and general
comments-continuity,compatibility,convergence aspects.

Basic finite element concepts - Basic ideas in a finite element solution, General finite element
solution procedure, Finite element equations using modified Galerkin method.

UNIT I APPLICATION : AXIAL DEFORMATION OF BARS, AXIAL SPRING

ELEMENT. 9
Natural Coordinates - Triangular Elements -Rectangular Elements - Lagrange and Serendipity
Elements -Solid Elements - Isoparametric Formulation - Stiffness Matrix of Isoparametric Elements
- Numerical Integration: One, Two and Three Dimensional - Examples.

UNIT Il ANALYSIS OF FRAMED STRUCTURES 9
Stiffness of Truss Member - Analysis of Truss -Stiffness of Beam Member-Finite Element Analysis
of Continuous Beam -Plane Frame Analysis -Analysis of Grid and Space Frame — Two
Dimensional Solids - Constant Strain Triangle -Linear Strain Triangle -Rectangular Elements -
Numerical Evaluation of Element Stiffness -Computation of Stresses, Geometric Nonlinearity and
Static Condensation - Axisymmetric Element -Finite Element Formulation of Axisymmetric Element
-Finite Element Formulation for 3 Dimensional Elements — Solution for simple frames.

UNIT IV PLATES AND SHELLS 9
Introduction to Plate Bending Problems - Finite Element Analysis of Thin Plate -Finite Element
Analysis of Thick Plate -Finite Element Analysis of Skew Plate - Introduction to Finite Strip Method
-Finite Element Analysis of Shell.

UNIT V APPLICATIONS 9
Finite Elements for Elastic Stability - Dynamic Analysis - Nonlinear, Vibration and Thermal
Problems - Meshing and Solution Problems - Modelling and analysis using recent softwares.
TOTAL : 45 PERIODS
OUTCOME:
= On completion of this course, the students will know the concept of finite element analysis

and enable to analyze framed structure, Plate and Shells and modify using recent
softwares.

REFERENCES:
1. Bhavikatti.S.S, “Finite Element Analysis”, New Age International Publishers, 2007.
2. Chandrupatla, R.T. and Belegundu, A.D., “Introduction to Finite Elements in Engineering”,
Prentice Hall of India, 2007.
Rao.S.S, “Finite Element Method in Engineering”, Butterworth — Heinmann, UK, 2008
Logan D. L., A First Course in the Finite Element Method, Thomson Learning, 2007.
R.D.Cook, Concepts and Applications of Finite Element Analysis, John Wiley &Sons.
David Hutton, “Fundamentals of Finite Element Analysis”, Tata McGraw Hill Publishing
Company Limited, New Delhi, 2005.
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T Chettinadu Constructions
Engincers & Builders

10/03/2021
To
The Principal,
NPR College of Engineering & Technology,
Natham, Dindigul- 624 401.
Sir,

Sub: Acceptance letter for Internship — reé.'
With reference to your letter dated on 08/03/2021 regarding Internship for your student, It

is to inform that our competent authority has given consent to accommodate Ms.S.Krithikha,

Reg. No: 920820413001 for Internship at our concern from 15/03/2021 to 26/03/2021.

Note : Bring the Bonafide certificate at the time of joining for training.

Br. J.OSUNDARARAJAN,
o.£., ¥.Yech,, Ph.D.,
Privicina)
N.PR. College of Engineriing & Technology

Natham, Dindigui (Dt) - €24 401.



ST5202 STABILITY OF STRUCTURES LTP C
3003
OBJECTIVE:
e To study the concept of buckling and analysis of structural elements.
UNIT I BUCKLING OF COLUMNS 9

States of equilibrium - Classification of buckling problems - concept of equilibrium, energy,
imperfection and vibration approaches to stability analysis - Eigen value problem. Governing
equation for columns - Analysis for various boundary conditions - using Equilibrium, Energy
methods. Approximate methods - Rayleigh Ritz, Galerkins approach - Numerical Techniques -
Finite difference method - Effect of shear on buckling.

UNIT I BUCKLING OF BEAM-COLUMNS AND FRAMES 9
Theory of beam column - Stability analysis of beam column with single and several concentrated
loads, distributed load and end couples Analysis of rigid jointed frames with and without sway —
Use of stability function to determine the critical load.

UNIT 1l TORSIONAL AND LATERAL BUCKLING 9
Torsional buckling — Combined Torsional and flexural buckling - Local buckling. Buckling of Open
Sections. Numerical solutions. Lateral buckling of beams, pure bending of simply supported and
cantilever beams.

UNIT IV BUCKLING OF PLATES 9
Governing differential equation - Buckling of thin plates, various edge conditions -Analysis by
equilibrium and energy approach — Finite difference method.

UNITV INELASTIC BUCKLING 9
Double modulus theory - Tangent modulus theory - Shanley’'s model - Eccentrically loaded
inelastic column. Inelastic buckling of plates - Post buckling behaviour of plates.

TOTAL: 45 PERIODS
OUTCOME:
e On completion of this course student will know the phenomenon of buckling and they are in
a position to calculate the buckling load on column, beam — column, frames and plates
using classical and approximate methods.

REFERENCES:

Ashwini Kumar, “Stability Theory of Structures”, Allied publishers Ltd., New Delhi, 2003.
Chajes, A. “Principles of Structures Stability Theory”, Prentice Hall, 1974.

Gambhir, “Stability Analysis and Design of Structures”, springer, New York, 2004.
Simitser.G.J and Hodges D.H, "Fundamentals of Structural Stability”, Elsevier Ltd., 2006.
Timoshenko.S.P, and Gere.J.M, “Theory of Elastic Stability”, McGraw Hill Book Company,
1963.
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TTChettinadu Constructions
Engincers & Buildors

10/03/2021
To
The Principal,
NPR College of Engineering & Technology,
Natham, Dindigul- 624 401.
Sir,

Sub: Acceptance letter for Internship — rég.-

With reference to your letter dated on 08/03/2021 regarding Internship for your student, It
is to inform that our competent authority has given consent to accommodate Ms.S.Krithikha,

Reg. No: 920820413001 for Internship at our concern from 15/03/2021 to 26/03/2021.

Note : Bring the Bonafide certificate at the time of joining for training.

Br. J.OHUNDATAARAJAN,
o.c., Y.Yech,, Ph.D.,

Princing)
N.PR. College of Engineriing & Technology
Natham, Dindigui (D) - 624 401.




ST5203 EXPERIMENTAL TECHNIQUES LTPC
3003

OBJECTIVE:
e To learn the principles of measurements of static and dynamic response of structures and
carryout the analysis of results.

UNITI FORCES AND STRAIN MEASUREMENT 9
Choice of Experimental stress analysis methods, Errors in measurements - Strain gauge, principle,
types, performance and uses. Photo elasticity - principle and applications - Hydraulic jacks and
pressure gauges — Electronic load cells — Proving Rings — Calibration of Testing Machines — Long-
term monitoring — vibrating wire sensors— Fibre optic sensors.

UNITII MEASUREMENT OF VIBRATION AND WIND FLOW 9
Characteristics of Structural Vibrations — Linear Variable Differential Transformer (LVDT) —
Transducers for velocity and acceleration measurements. Vibration meter — Seismographs —
Vibration Analyzer — Display and recording of signals — Cathode Ray Oscilloscope — XY Plotter —
wind tunnels — Flow meters — Venturimeter — Digital data Acquisition systems.

UNIT Il DISTRESS MEASUREMENTS AND CONTROL 9
Diagnosis of distress in structures — Crack observation and measurements — corrosion of
reinforcement in concrete — Half cell, construction and use — damage assessment — controlled
blasting for demolition — Techniques for residual stress measurements — Structural Health
Monitoring.

UNIT IV NON DESTRUCTIVE TESTING METHODS 9
Load testing on structures, buildings, bridges and towers — Rebound Hammer — acoustic emission
— ultrasonic testing principles and application — Holography — use of laser for structural testing —
Brittle coating, Advanced NDT methods — Ultrasonic pulse echo, Impact echo, impulse radar
techniques, GECOR , Ground penetrating radar (GPR).

UNITV MODEL ANALYSIS 9
Model Laws — Laws of similitude — Model materials — Necessity for Model analysis — Advantages —
Applications — Types of similitude — Scale effect in models — Indirect model study — Direct model
study - Limitations of models — investigations — structural problems —Usage of influence lines in
model studies.

TOTAL : 45 PERIODS

OUTCOME:
e At the end of this course students will know about measurement of strain, vibrations and
wind blow.
e They will be able to analyze the structure by non-destructive testing methods and model
analysis.

REFERENCES:

1. Dalley .J. W and Riley. W. F, “Experimental Stress Analysis”, McGraw Hill Book Company,
N.Y. 1991

2. Ganesan.T.P, “Model Analysis of Structures”, University Press, India, 2000.

3. Ravisankar.K.and Chellappan.A., “Advanced course on Non-Destructive Testing and
Evaluation of Concrete Structures”, SERC, Chennai, 2007.

4. Sadhu Singh, “Experimental Stress Analysis”, Khanna Publishers, New Delhi, 2006.

5. Sirohi.R.S., Radhakrishna.H.C, “Mechanical Measurements”, New Age International (P)
Ltd. 1997.
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‘Chettinadu Constructions
Engincers & Builders

26/03/2021

TO WHOMSOEVER IT MAY CONCERN

This is to certify that Ms. S. KRITHIKHA, student of I year , M.E., Structural

Engineering from NPR College of Engineering & Technology, Natham, Dindigul has undergone

internship in our construction from 15/03/2021 to 26/03/2021. She completed her training on

drafting plan drawing successfully. Her attendance and performance during training was found

good.

We wish her all success and well place in life.

NO.35-Z, Durairaj Nagar
Govindapuram,

Dindigul - 624 001.
+91-98421 43651
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Email: cncdgloffice@gmail.com
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