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Soma College of Technology, Salem
{An Autonomous Institution)
Courses of Study for MLEM.Tech. Semester | under Regulations 2023 (CBCS)

Branch: Structural Engineering
Total | Course
S.No | Course Code Course Title L|T|P|J|C| Category | Contnct | Type*
Howrs
Theory eourses
1. | PIAMATIO0IC | Numerical Methods for
S O I ST FC 45 T
Structural Engincering
o 2 P2ISTRIO] Theory of Elasticity and
i slololo]3 PC 45 T
Plasticity
3, | P3STRIOZ | Experimental Techniques
3j0]l210] 4 rC 75 TL
and Instrumentation
4, FZICEMS501 | Elective: Advanced
30|03 PFE 45 T
Concrete Technology
5. | P2ISTRS19 | Elective: Internet of Things
;: : j|lo|lo|o] 3 PE 45 T
for Civil Engineers
6. PI3GEID] | Rescarch Mathodology
- o jojejo|3 PC 45 T
PR
7. | PZIGETOl | English for Rescarch Paper
. 21000 x| 0 AC !} T
Wiriting
Practical courses
K. PZISTRIOZ | Advanced Constroction
: o|lo|l4|0]2 PC 60 L
Engineering Laboratory
Total Credits | 21

*T- Theory, TT- Theory with Tutordal, TL- Theory with Laboratory, TP- Theory with Project, TLP- Theory with
Laboratory and Project, L-Laboratory, LT- Laboratory with Theory, LP- Laboratory with Project, P-project.
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Sona College of Technology, Salem
{An Amtonomons [nstitution)
Courses of Stady for MUE/M. Tech, Semester 11 under Regulations 2023 (CBCS)

Branch: Structural Engincering
Total | Course
S.No | Course Code Conrse Title L|T|P|J|C |Category | Contact | Type*
Hours

= Theory courses . A |

1. | P235TR20I Finite Element Analysis (3 [0 |0 |0 |3 [ 45 T

3. | P23STR202 | Advanced Designof |3 |0 [0 [2 |4 PC 75 2o

_ Concrete Structures d |
| 3. | P2ISTR203 Advanced Design of 3(0|0 (0|3 PC 45 T

Steel Structurcs i =

4. | P23STRSM Elective: Design of F10(0 |0 |3 PE 15 T
Bridges

5. | PZ3STRYW Flective: Prefabricated 30|00 ]3 PE 45 T
Structures

6. | P23GETO2 Andit Course: Stress 20|00 |0 AC 3 |
Management by Yoga | |

Procticul courses

7. | P23STR204 Structural Design Studio [0 [0 |4 |0 (2 PC 6l L
Laborstory i

B. | P23STR205 Technical Seminar Dl0210]1 PC 10 L

Total Credits 19

*T- Theory, T1- Theory with Tutorial, TL- Theory with labormtory, TP- Theory with Project, TLP- Theory
with Laboratory and Project, 1-Laboratory, LT- Laboratory with Theory, LP- Laboratory with Project, P-
Project

Approved By
MY N oo [, Qa7 |, T d _
e | oy | Dea-Academics | T epal
Dre.R.Malathy Dr.R.Shivakumar rnr.lAkihndmrl DreS R.R.Senthil Kumar
Copy o=
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Soma College of Technology, Salem
{An Autonomous Institution)
Courses of Study for MLEM.Tech. Semester | under Regulations 2023 (CBCS)

Branch: Structural Engineering
Total | Course
S.No | Course Code Course Title L|T|P|J|C| Category | Contnct | Type*
Howrs
COUrses
1. | PIAMATIO0IC | Numerical Methods for
S O I ST FC 45 T
Structural Engincering
o 2 P2ISTRIO] Theory of Elasticity and
i slololo]3 PC 45 T
Plasticity
3, | P3STRIOZ | Experimental Techniques
3j0]l210] 4 rC 75 TL
and Instrumentation
4, FZICEMS501 | Elective: Advanced
30|03 PFE 45 T
Concrete Technology
5. | P2ISTRS19 | Elective: Internet of Things
;: : j|lo|lo|o] 3 PE 45 T
for Civil Engineers
6. PI3GEID] | Rescarch Mathodology
- o 3jlo|lelo| 3 PC 45 T
PR
7. | PZIGETOl | English for Rescarch Paper
. 21000 x| 0 AC !} T
Wiriting
Practical courses
K. PZISTRIOZ | Advanced Constroction
. ; o|o|l4]|0]| 2 PC (] L
Engineering Laboratory
Total Credits | 21

*T- Theory, TT- Theory with Tutordal, TL- Theory with Laboratory, TP- Theory with Project, TLP- Theory with
Laboratory and Project, L-Laboratory, LT- Laboratory with Theory, LP- Laboratory with Project, P-project.

Approved By

AR | b,

ke 1
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Dean- Academics

Chairperson — Civil Member Secretary/ Chairperson, Academic
RaS Academic Conncil Councll & Principal
Dr. R Munlathy Dr.K.Shivakomar DrJ Akilandeswari Dr.5.R.R.Senthil Kumar
Copy to=

HOEY Civil, First Semester ME STR Students and Seafl, COE

14.6.2025 Version 1.1 Semester | PG Regulations-2023 (M.EM.Tech)



Sona Cellege of Technolugy Department of Mathemutics

CIVIL ENGINEERING

M. E./ STRUCTURAL ENGINEERING
SEMESTER - | NUMERICAL METHODS FOR STRUCTURAL L [TiFl J
PIAMATIOC ENGINEERING | 1| 0 1] X

Course Ouicomes

At the end of the course, the student will be able to

COl: | find the numerical solution of algebraic and transcendental eguntions,

02 | solve the linear system of equations by direct and indirect methods.

C03: | find the interpolution and polynomial approximation for the given data.

COM: | find the numerical solution of ordinary differcntial cquations.

COS: | find the numerical solution of partial differentiul equations by finite difference method.

Pre-requisites:
+  Basics of elementary algebra | o Hasics of numerical methods
o  Basics of caleulus »  Basics of differentisl equatiois
|
CO/PO, PSO Mapping
tﬂlindimn_t&:m:ﬂmfmlﬁm} z-h_'l_ﬂiml-‘ﬂ-jil
Progrumme Dutcomes (POs) and Programime Specific Outcomes (S0}
COs o] e PO POA PO
<ol i 3 y 3 3
col 3 3 1 | 3
o3 3 3 2 3 3
L6 2 | 3 2 3 3
L5 E 3 o 3 3
Course assessment methods [Theory|
Drect \ Imdirect
CHE test 1 (10) (Theory) '
CTE test 0 (107 (Theory) Total CIE: 40 murks
CIE test T (10) (Theory) Semester End Examination: 60 Course end survey
Assignment | Problem- solving / marks
Seminar {10}
Unitdl |ALGEBRAIC AND TRANSCENDENTAL EQUATIONS 9 Huours

Bisection method — Regular Falsi method - Fixed point iterution method — Newton Raphson method.

Unit 02 iLI'NEA.R SYSTEM OF EQUATIONS AND EIGEN VALUE PROBLEMS | 9 Hours

Gauss elimination method — Gauss-Jordan method — Gilss-Jacobi methad = Guuss-Seidel method -
eigenvalues of a matrix by Power method

Uimit 03 Iﬁ"ﬁnm‘“ﬁﬂmrﬂn‘ APPROXIMATION 9 Hours

Newton's forward and backward difference formulae - Newton's divided difference interpolation —
Lagrange's interpolation — inverse Lagrange's interpolation.

[4:06-2025 Verxiom 1.0 Programme: M.EMTECH M_EM Tech Regulations 2023



Suin College af Technmlogy Department of Mathemathes

Unit 4 | ORDINARY DIFFERENTIAL EQUATIONS 9 Hours

Solution of first order ordinary différential equations — Taylor series method — Fuler's method — Modified Euler’s
method = Faurth order Runge = Kutta methocd.

Unit 5 | PARTIAL DIFFERENTIAL EQUATIONS 9 Hours

Classification of linear second order partial differential equations — solution of parsbolic partial differential
equations by Bender — Schmidt explicit mnd Crank-Nicolson implicit methods — solution of two dimensional
Laplace’s and Poisson’s partial differentinl equations on rectangular domain.

Theory: 30 Hrs ; Tutorial: - 15 Hrs | Practical: | Project:= | Total Hours: 45 Hrs
TEXT BOOK:
.| 8. 5. Sastry, "Introductory Methods of Numerical Analysis™, Prentice Hall India Publishers, 3%
Edition, 2012.
REFERENCE BOOKS:

K. E_ Atkinson, “An Introduction to Numerical Analysis”, Wiley Publishers, 2¥ Edition, 1989,

F. Scheid, “Theory-and Problems of Numencal Analysis”, Mc Graw Hill Publishers. 2™ Edition, 19858,

Ladl Bl s

S RK Iymgnr R. K. Jain and M. K. Jain, "Hurnm{:ui Methods for Scientific and Engineenng
Computation”, New Age Intemational Publishers, 6™ Edition, 2012,

o

R. L. Burden and J. D. Faires, “Numerical Analysis”, Cengage Publishers, 9™ Edition, 2012

J.

M.EM. TECH REGULATIONS 2023 HEAD OF THE DEPARTMENT OF
S5&H BaoS DATED8.07-2023 MATHEMATICS

& HEAD
OF MATHEMATIGE
SONA COLLEGE OF W"

005. Taminadu.
Ph: 0427 - 4099995,

. 8. JATABHARATHI
Dr. 8

J4-008-201F Ferxton 1.0} Progrumme. M.EM.TECH M.EM Tech Regulationy 2023



SONA COLLEGE OF TECHNOLOGY Department of Civil Engineering

P23STRI101 THEORY OF ELASTICITY AND PLASTICITY

bd [ 2}

S

COURSE OUTCOMES

At the end of the course, the student will be able to...

CO1 | Explain the concept of stress and strain and their relationships
CO2 | Analyze the two dimensional problems in Cartesian coordinates
CO3 | Solve two dimensional problems in Polar coordinates

CO4 | Apply the concept of torsion to Prismatic bars of different sections
COS5 | Solve problems with elasto-plastic propertics

Pre-requisite:- Nil
CO-PO Mapping
(3/2/1 indicates the strength of the correlation) 3-Strong, 2-Medium, 1-Weak
COs Programme Outcomes (POx)
POI PO2 PO3 PO4 POS
COl1 3 2 2 3 2
co2 3 3 3 3 3
o3 3 2 3 3 2
o4 3 2 2 3 2
COSs 3 3 2 3 2
Course Assessment methods

Direct lndirect
ClEtest] (10) -
CIE test [T (10) v

Total CIE: 40 marks
CIE test 11 (10) A Course end survey
Assigament / Problem solving / Semester End Examination: 60 marks
Seminar  (10)
UNIT-I: ANALYSIS OF STRESS AND STRAIN IN CARTESIAN COORDINATES | 9 Hours

Displacement, Analysis of stress (two and three dimension)- Body force, surface force - Uniform state of stress —
Principal stresses - stress transformation laws - Differential equations of equilibrium. Analysis of strain (two and
three dimension) Strain displacement relations - Compatibility equations - state of strain st a point — strain
transformation - principal strain - principle of superposition. Stress-strain relations - generalized Hooke's law -
Lame’s constants, Boundary value problems

UNIT ~11: TWO DIMENSIONAL PROBLEMS OF ELASTICITY IN CARTESIAN 9 Hours
COORDINATES

Planc stress and Planc strain problems - Airy’s stress function - Polynomials — Direct method of determining
Airy’s polynomial stress function - Solution of Biharmonic equation by fourier series - St Venant principle.

UNIT -111: TWO DIMENSIONAL PROBLEMS IN POLAR COORDINATES | 9 Hours

General equations in polar coordinates - Stress distribution symmetrical about an axis - Pure bending of curved
bars - Strain components in polar coordinates - Displacements for symmetrical stress distribution - Rotating Disc
- Bending of a curved bar by force at the end

UNIT -IV: TORSION OF PRISMATIC BARS | 9 Hours

General solutions of the problem by displacement (St. Venant's warping function) and force (Prandtl's stress
function) approaches - Membrane analogy-Torsion of shafts of circular and noncircular (elliptic, trisngular and

14-06-2025 Version 1.1 M.E Structural Engineering Regulation 2023




SONA COLLEGE OF TECHNOLOGY Department of Givil Engineering

rectungular) cross sectional shapes. Torsion of hollow thin wailed single and muiticelied sections.

UNIT -V: PLASTICITY | 9 Hours

Physical Assumptions ~ Yield Criteria ~ Failure Theories -~ Thick Cylinder — Plastic Stress Strain Relationship -
Bending and Torsion in Elasto-Plastic Materials -Strain hardening Materials

Theory: 45Hrs. | Tutoriak — | Practical: — |  Project: — | Total Hours: 45 Hrs.

REFERENCE BOOKS:

S. Timoshenko and J. N. Goodier. Theory of Elasticity, Mc Graw Hill Book Co.. Newyork . 2017,

RagabA R., Bayoumi S.E., Engincering Solid Mechanics, CRC Press, New York, 2007

Chandramouli, Theory of Elasticity, Mc Graw Hill, Publishers, New York, 2007.

Ko od B o

Advanced Mechanics of Solids, Srinath L.S, Tata McGraw Hill, New Delhi, 2009,

o

14.06-2025 Version 1.1 M E Structural Engineering Regulation 2023




SONA COLLEGE OF TECHNOLOGY Department of Civil Engineering

P13STRI02

EXPERITMENTAL TECHNIQUES AND L|T|P|J|C
INSTRUMENTATION 310

-
>
-

COURSE OUTCOMES

At the end of the course. the student will be able to ..

CO!l | Demonstrate strain measuring equipments.

CO2 | Discuss various vibration measuring equipments.

CO3 | Choose vanious data indicating and recording instrument
CO4 | Outline the concept of photoelasicity

COS5 | Apply suitable non-destructive testing methods

Pre-requisite:- Nil
CO-PO Mapping
(3/2/1 indicates the strength of the correlation) 3-Strong, 2-Medium, |-Weak
COs Programme Outcomes (POs)

PO} PO2 PO3 PO4 POS
COl i 2 2 3 2
co2 3 2 3 3 2
O3 3 2 3 3 2
CO4 3 2 3 3 2
COSs 3 2 2 3 2

Course Assessment methods
Direct Indirect

CiEtwest] (10)- Theory .
oidsgod e o Total CIE: 50 marks
CIE test IV (10) - Lat Semester End Examination: S0 marks Course end survey
ks uE/Scminuemint [SEE: Theory (35 marks), Lab (15 marks)|
project  (10)
UNIT-1: FORCE AND STRAIN MEASUREMENTS | 9 Hours

Basic Concept — Measurements of displacement, strain pressure, force, torque ete, Strain gauges (Mechanical,
Electrical, Acoustical etc) — Strain gauge circuits - Potentiometer and wheat stone bridge — Rosette analysis.
Hydraulic Jack, Load cell, and Proving Ring.

UNIT -lI: VIBRATION MEASUREMENTS | 9 Hours

Liner Vanable Differential Transducers (LVDT) — Transducers for velocity and acceleration measurements.
Vibration meter — Seismographs.

UNIT -1II: DATA ACQUISITION SYSTEMS | 9 Hours

Indicating and recording devices - Static and dynamic data recording —Data acquisition and processing
systems — Cathode Ray Oscilloscope — XY Plotter — Chart plotiers — Digital data acquisition systems.

UNIT -1V: PHOTO ELASTICITY | 9 Hours

Photo elasticity - Optics of photoelasticity, modal analysis -~ Polariscope: Circular and plane polariscope -
Isoclinics and Isochromatics ~ Methods of stress separation

UNIT -V: NON-DESTRUCTIVE TESTING METHODS | 9 Hours

Ultrasonic testing principles and application — Rebound Hammer — Holography — Use of laser for structural

14-06-2025 Version 1.1 M.E Structural Engineering Reguiation 2023




SONA COLLEGE OF TECHNOLOGY Department of Civil Engineering

testing ~ Advanced NDT methods — Ultrasonic pulse echo, impact echo, impulse radar techniques, GECOR, |
Ground penctrating radar (GPR).

Total Theory Hours = 45 Hours.

LIST OF EXPERIMENTS

Determination of Young's modulus of a metallic bar by Strain gauge meter, Determination of Rigidity
modulus of & metallic wire by Strain gauge meter

2. Determination of Ultrasonic velocity in liquids by Ulirasonic Interferometer
3. Model study on continuous beam with influence lme
4. Determination of metal thickness — Fringes approach, Resistivity measurements
5. Calibration of Proving Ring and LVDT
Total Practical Hours = 30 Hours.
Theory: 45Hrs. | Tatoriak: — | Practical: 30 Hrs. | Project: — | Total Hours: 75 Hrs.
1. | Sadhu Singh, “Experimental Stress Analysis”, Khanna Publishers, New Delhi, 2009
2. | Ganesan, T.P, “Modal Analysis of Structures:, University Press, 2000,
3. | Rangan C S, "Instrumentation - Devices and Systems”, Tata McGraw-Hill Publishing Co., Ltd., New
Delhi, 2007
4. | Dally J W and Riley W.F, “Experimental stress Analysis”, McGraw-Hill, Inc. New York, 2007
5. | Charles J Hellier, Handbook of Non destructive Evaluation, Second Edition, Mc graw Hill Education,
2013.

r
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SONA COLLEGE OF TECHNOLOGY Department of Civil Engineering

P2ICEM 501 ADVANCED CONCRETE TECHNOLOGY

S(=
o=
-
o'

COURSE OUTCOMES

At the end of the course, the stwdent will be able to...

CO! | Discuss microstructure concrete and dimensional stability

CO2 | Prepare a mix design for the various mix proportions

CO3 | Enumerate the properties of ingredients used in concretes

COM4 | Explain the different types of special concrete and their applications in construction
CO5_| Explain different types of non-destructive testing methods.

Pre-requisite:- Concrete Technology

CO-PO Mapping
(37271 indicates the .«n-ngxh of the correlation) 3-Slmn§. 2-Medium, 1-Weak

COs l'rogrumc Outcomes (POs)
PO1 PO2 PO3
CO1l
CO2
CO3
CO4
COSs

(VN

2
ol ={of |3

) R S

I -
35 ) QU LUV) AN BN
IR I A

Course Assessment methods

E
i

Direct

CIE test1 (10)
CIE test 11 (10)
CIE test 111 (10)
Assignment / Problem solving /
Semmar  (10)

Total CIE: 40 marks

Semester End Examination: 60 marks < cnd ¥

UNIT-I: CONCRETE CHARACTERISATION ' 9 Hours

Microstructure of concrete: Aggregate phase, hydrated cement paste, mtertacial transition zone. Strength: strength-
porosity relationship, failure modes in concrete, factors affecting compressive strength, behavior of concrete under
thermal properties of concrete — maturity of Concret

UNIT ~1l: PROPORTIONING CONCRETE MIXTURES | 9 Hours

Significance and objectives, general considerations, procedures, Methods of concrete mix design IS & AC]
Method, design of high strength concrete, High performance concrete, and Self Compacting Concrete using
relevant codes. Testing and controi of concrete quality; Methods and significance, accelerated strengrth testing, core
tests and quality control charts — sampling and acceptance criteria.

UNIT -1Ii: DURABILITY OF CONCRETE | 9 Hours

Structure of water, permesbility, causes of deterioration of concrete: surface wear, crystallization of salts m pores,
frost action, effect of fire, sulfate attack, alkali aggregate reaction, and corrosion of embedded steel in concrete:
Mechanism-control, development of holistic model of concrete deterioration. concrete in the marine environment.
Methods of providing durable concrete, short-term tests 10 assess long-term behaviour.

UNIT -1V: SPECIAL TYPES OF CONCRETE | 9 Houry

Self-compacted concrete-Self curing  concrete-shrinkage compensation concrete, pervious concrete-concrete
By I e I ink for radisti hiekding-high .

14.06-2025 Version 1.1 M.E Structural Engineering Regulation 2023




SONA COLLEGE OF TECHNOLOGY Department of Cvil Engineering

concrete, high strength concrete, shotcrete, fibre reinforced concrete - Roller compacted concrete - bacterial |
concrete-Mass concrete — 3D Printing Concrete- their materials, mix proportions, properties, applications and
lirmitations.

UNIT -V: NON-DESTRUCTIVE TESTING | 9 Hours

Surfiace hardness methods, Penetration registance techniques, pull out tests, maturity method, stress wave
propagation methods, electrical methods, clectrochemical methods, clectromagnetic methods, Tomography of
reinforced concrete-Rebound hammer — Ultra sonic pulse velocity meter — Cover meter ~ Rebar locator

Theory: 45 Hrs. |  Tutoriak— |  Practica— |  Project: — | Total Hours: 45 Hrs.

REFERENCE BOOKS:

.| Kumar Mchta, Paulo JM Monteiro.,, Concrete Microstructure, properties and  Matenals McGraw  Hill
Education{ Indwa) Pvt Lad, New Delhi, 2014

Job Thamas, “Concrete Technology™, Cengage Leaming Indm. 2015

| Gambhir. M.L., Concrete Technology, McGraw Hill Education, 2011..

- | Nayak, N.V, Jain. A.K., “Hand book on Advanced Concrete Technology™, Alpha Science, New Delhi, 2012.

.| Neville, A.M., Properties of Concrete, Prentice Hall, London, 2013,

|| vl

Shetty M.S... Concrete Technology. S.Chand and Company Lid. Delhi, 2008.
ﬂO‘
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SONA COLLEGE OF TECHNOLOGY Department of Givil Engineering

P23STRS19 INTERNET OF THINGS FOR CIVIL ENGINEERS ;‘ . : ‘; f
COURSE OUTCOMES
At the end of the course, the student will be able to ...
CO1 | Understand the architocture of Internet of Things.
CO2_| Know the hasic concept of Web of Things. B
CO3 | ldentify the sensors for vanous sppheations in the loT
CO4 | Application of ToT in Smart Cities.
COS | Discuss the le of 10T in Enviroamental monitoring.
Pre-requisite:- Nil
CO-PO Mapping
(3/2/1 indicates the strength of the correlation) 3-Strong, 2-Medium, 1-Weak
COs Programme Outcomes (POs)
roi rO2 PO3 POJ POS
COl 2 - - 2 2
co2 2 | 3 2 -
CO3 2 - - 3 2
CO4 3 2 3 2 2
COS 3 3 - 2 2
Course Assessment methods
Direct Indirect
CIE test (10) : :
CIE test 11 (10) >
Total CIE: 40 marks
CIE test IT1 (10) g i) Course end survey
Yo / Problem solving / Semester End Examination: 60 marks
Seminar  (10)
UNIT-I: INTRODUCTION | 9 Hours

Definition and functional Requirements-Motivation-Architecture-Web3 0 View of lol-Ubiquitous foT applications-Four
pillars of 10T-DNA of loT-The Toolkit approach for End-user participation in the Internet of Things Middleware for loT:
Overview-Communication middieware for loT-lo1 Information Sccurty

UNIT -I1: 10T ENABLING TECHNOLOGY | 9 Hours

Wireless sensor network - cloud computing -~ big data analysis-communication protocol-embedded svstem, loT levels. Web
of things versuy Intemnct of things- Two pillars of the web-Architocture standardization foc Wo'T. The cloud of things.

UNIT ~111: 10T SENSORS | 9 Hours

Introduction ~Dotectable phenomena-conversion methods-commonly measured quantitics-Physical Principles-Selection of

sensor-Need for sensor —role of sensor. Types of sensor: Requirements, Advantages, disadvantages and spplication-Pressures
scnsor- T emperature sensor-Humidity sensor-chemical sensor-Accclerometer and gyroscope.

UNIT -IV: SMART CITY APPLICATION | 9 Hours

Smart transportation - Intelligent parking-Autonomous Vehicle network. Smant buildings - Encrgy aware-inter building
Navigation. Environmental sensing-Sustamable cities-City insights. Health monitoring of structures-Case studics.

UNIT -V: STRUCTURAL AND ENVIRONMENTAL MONITORING ] 9 Hours

b e

Sumnlhullhmm components of structural bealth monitoring — Application of lol in Structural bealth

14.06-2025 Version 1.1 M.E Structural Engineering Regulation 2023




SONA COLLEGE OF TECHNOLOGY Department of Gwvil Engineering

monitoring - case study, Water management - Process -application. Air poliution-Methods-advantages. Water monitoring-
MMMOIWWMWM.M%MM
Room automation using 101 - Hands on

Theory: 45 Hrx. l Tutorial: — i Practical: — | Project: = | Total Hours: 45 Hrs.

nmmczsooxs:

The Internet of Things i the Cloud: A Middleware Perspective - Honbo Zhou - CRC Press - 2012

l ;;&mmd:mdm Dicter Uckelmann; Mark Harrison: Florian Michahelles-(Eds.) - Springer —
11

3. | The Internet of Things: Applications to the Smart Grid and Building Automation by - Olivier Hersent, Omar Elourm
and David Boswarthick - Wiley -2012

4. | Olivier Hersent, Diavid Boswarthick, Omar Blloam . “The internet of Things -~ Key applications and Protocots™,
Wiley, 2012

r
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P23GELDL

COURSE OUTCOMES:

Al the end of the course, the student will be able 1o
I. Review the literature of the research problem
2. Choose appropriate data collection and sampling method according 1o the research problem.
3. Interpret the resulis of research and communicate effectively with their peers
4, Explain the Importance of intelleciual propemy rights
5. Evaluate trade mark, develop and register patents.

RESEARCH METHODOLOGY AND IPR Jono3
{Common to all MLE /M. Tech Programmes)

COPO, PSO Mappmg
(32 indicales the strength ﬂm:&m:m 1-Weak
Cls  Programme (huicomes md
COh PO PO2 P3 POs M3
COn 2 3 3 3 3
Coz | 3 3 3 3
Cos 2 3 3 3 3
CO4 2 3 3 3 3
COs 3 3 3 3 3
Cowrse Assessment methods
e = Dhirect Tadirest
CIE test 1 {10} [Theary) Asgignment | Problem -Solving /Semdnar
CHE tewt 11 (10) (Theory) (1
Semesier Ernd Examnation 60 Marks
UNIT 1 INTRODUCTION TO RESEARCH METHODS 9

Definition and Objective of Research, Various steps in Scientific Research, Types of Research,
Critenia for Good Rescarch, Defining Rescarch Problem, Rescarch Design , Case Study Collection of
Primary and Secondary Data, Collection Methods: Observation, Interview, Questionnaires, Schedules,

UNIT I SAMPLING DESIGN AND HYPOTHESIS TESTING 9
steps in Sampling Design, Types of Sample Designs, Measuremenis and Scaling Techniques -Testing
of hypotheses concerning means (one mean and difference between two means -one tailed and two
tailed tests), concerning variance — one tailed Chi-square fest.

UNIT I INTERPRETATION AND REPORT WRITING 9
Techmiques of Interpretation, Precaution in Interpretation, Layout of Resecarch Report, Types of
Reports, Oral Presentation, Mechanics of Wnting Research Repont

UNIT IV INTRODUCTION TO INTELLECTUAL PROPERTY 9
Introduction, types of intellectual property, intermational organizations, apencies and treaties,
importance of inellectual property rights, Innovations and Inventions trade relsted mtellectusl

property nghts,

QWW} Eul'hﬂ'llﬁ.-luliu Ph.0. '. PG Regulations - 2023
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UNITY TRADE MARKS, COPY RIGHTS AND PATENTS 9
Purpose and function of trade marks, acquisition of trade mark rights, trade mark registration
processes, trademark claims —trademark Litigations- International trademark law Fundamental of
copy night law, ongmality of matenal, rights of reproducnon, rights to perform the work publicly, copy
right ownership issues, copy right registration, notice of copy right, intemational copy right law. Law
of patents: Foundation of patent law, patent searching process, ownership rights and transfer

Lecture: 45, Tutorial: 0, Total: 45 Hours
TEXT BOOKS
1. C.R Kothar, Gaurav Garg, Research Methodology Methods and Techniques An Edition, New
Age International Publishers, 2019

2,  Deborah E. Bouchoux, “Intellectunl Property: The Law of Trademarks, Copyrights, Patents, and
Trade Secrets”, Delmar Cengape Leaming, 47 Edition, 2012,

3. Prabuddha Ganguli, “Intellectual Property Rights: Unleashing the Knowledge Economy™, Tata
Mc Graw Hill Education, 1 Edition, 2008,

REFERENCE BOOKS

1. Panneerselvam, R, Research Methodology, Second Edition, Prentice-Hall of India, New Delhi,
2013

2. Ranjith Kumar, Research Methodology — A step by step Guide for Begineers, 4" edition, Sage
pubdisher, 2014

3. D Llewelyn & T Aplin W Comish, “Intellectual Property; Patents, Copyright, Trade Marks and
Allied Rights”, Sweet and Maxwell, 1" Edition, 2016,

4. Ananth Padmanabhan, “Intellectual Property Righis-Infringement and Remedies”, Lexis Nexis,
1" Edition, 2012,

5. Ramaknshna B and Anil Kumar H S, "Fundamentals of Intellectual Property Rights: For
Stodents, Industrialist and Patent Lawyers”, Notion Press, 1“ Edition, 2017.
6. M. Ashok Kumar and Mohd. Igbal Ali :"Intellectual Property Rights™ Serials Pub

RS

Dr.S8.PADMA, ME.PhD.

rofessor and Head, -
o . entof EEE. %

Sana College of Technology
&3lem-636 005, Tamil Nadu.
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P23GET0 English for Research Paper Writing

Course Oulcomes
At the end of the course, the student will be able to
COL: | Demonstrate research writing skills both for research articles and thesis
CO2: | Frame suitable title and captions as sub-headings for articles and thesis
CO3: | Write each section in a research paper and thesis coherently
CO4: | Use language appropriately and proficiently for effective written communication
CO5 | Exhibit professional prun-f-rmdingﬂi!ls to make the wniting error free

Course Assessment methods
Direct Indirect
CIE test 1 (30) | Total CIE: 100 marks
CTE test IT (30) Semester End Examination: NIL Course end survey
CIE test 111 (40)
o1 & Hours

Planning and preparstion, word order, bresking up long sentences, organisng weas inio
paragriphs and sentences, being concise and svoiding redundancy, umbiguity and vagueniess

Linit 02: | 6 Hours
Interpreting research findings, understanding and wvoiding plagiansm, paraphrasing sections of a paper/ abstract.

Linit 03; & Hours
Key skalls to frame & utle, 1o drafl an sbstract, o give an introduction
Unit 04: & Hours
Skills required to organise review of literature, methods, results, discussion and conclusions
Unit 05: - 6 Hours
Usage of appropriate phrases and key terms to make the wiiting effective - proof-reading to ensure emor-free writing
Theory: 30 Hrs Tutorial: = Practical: - Project:— Total Hours: 30 Hrs
TEXT BOOKS -
1. Adran Wallwork , English for Writing Research Papers, Springer New York Dordrecht Heidelberg
London, 2011

2.| Highman N , Handbook of Writing for the Mathematical Sciences, SIAM. Highman's book, 1998
3.| Day R, How to Write and Publish a Scientific Paper, Cambridge University Press, 2006. ;
1| Goldbart R, Writing for Seience, Yale University Press, 2006, (available on Google Books) .

T

1 | Martin Cutts, Oxcford Guade to Plain English, Oxford University Press, Second Edition, 2006
Dr. M.RENUGA,

Professor & Head,
Dapartment of Humanities & Languaoes,
Snna College of Technolnmy,
SALEM - ¢~
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SONA COLLEGE OF TECHNOLOGY Oepartment of Civil Engineering
P2ASTR103 ADVANCED CONSTRUCTION ENGINEERING LITIPIJIC
LABORATORY 04|02
COURSE OUTCOMES
At the end of the course, the student will be able 1o...
COI | Design high strength concrete and study the parameter affecting its performance

CO2 | Apply experimental techniques 10 evaluate the structural behavior of reinforced concrete and steel
members under vanous loading conditions

CO3 | Conduct Non-Destructive tests on existing concrefe structures and apply engineering principles to
understand behaviour of structural elements

Pre-requisite:- Nil
CO-PO Mapping
(3/2/1 indicates the strength of the corrclation) 3-Strong, 2-Medium, 1-Weak
COs Programme Outcomes (POs)

PO1 PO2 PO3 PO4 POS
col 2 2 | | |
CcO2 2 : | | |
O3 2 2 | | |

Course Assessment methods o e
Direct Indirect

ClEtest| (20)

Quizl (5 Total CIE: 60 marks

' CIE test 11 (20) Semester End Examination: 40 marks Course end survey

Quiz 1 (5) -

RTPS (1

LIST OF EXPERIMENTS

Determine the modulus of elasticity of concrete using cyvlindrical specimen.
. Correlation between cube strength, cylindrical strength, split tensile strength and modulus of rupture
. Flexural behavior of RC beams

Analyze the behavior of reinforced concrete columns subjected 1o axial load
Determine the compressive strength of concrete by conducting a Rebound hammer test.
Assess the quality of concrete by conducting ultrasonic pulse velocity test.

I

2.

3

4

S, Flexural behavior of steel beams
6,

7.

8.

9,

Behaviour of beams under flexure, shear, and torsion
10. Determine the durability of concrete specimens using RCPT

Theory: —

| Twtorial: —

|

| Total Hours: 60 Hrs,

oS

14.06-2025 Version 1.1

Practical: 60 Hrs. |  Project: —

M_E Structural Engineering

Regutation 2023




Sona College of Technology, Salem
{An Amtonomons [nstitution)
Courses of Stady for MUE/M. Tech, Semester 11 under Regulations 2023 (CBCS)

Branch: Structural Engincering
Total | Course
S.No | Course Code Conrse Title L|T|P|J|C |Category | Contact | Type*
Hours

= Theory courses . A |

1. | P235TR20I Finite Element Analysis (3 [0 |0 |0 |3 [ 45 T

3. | P23STR202 | Advanced Designof |3 |0 [0 [2 |4 PC 75 2o

_ Concrete Structures d |
| 3. | P2ISTR203 Advanced Design of 3(0|0 (0|3 PC 45 T

Steel Structurcs i =

4. | P23STRSM Elective: Design of F10(0 |0 |3 PE 15 T
Bridges

5. | PZ3STRYW Flective: Prefabricated 30|00 ]3 PE 45 T
Structures

6. | P23GETO2 Andit Course: Stress 20|00 |0 AC 3 |
Management by Yoga | |

Procticul courses

7. | P23STR204 Structural Design Studio [0 [0 |4 |0 (2 PC 6l L
Laborstory i

B. | P23STR205 Technical Seminar Dl0210]1 PC 10 L

Total Credits 19

*T- Theory, T1- Theory with Tutorial, TL- Theory with labormtory, TP- Theory with Project, TLP- Theory
with Laboratory and Project, 1-Laboratory, LT- Laboratory with Theory, LP- Laboratory with Project, P-
Project

Approved By
MY N oo [, Qa7 |, T d _
e | oy | Dea-Academics | T epal
Dre.R.Malathy Dr.R.Shivakumar rnr.lAkihndmrl DreS R.R.Senthil Kumar
Copy o=

HODY Civil, Second Semester STR Students and Staff, COE
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SONA COLLEGE OF TECHNOLOGY Department of Civil Engineering

LIT|P|J]|C
PLISTR201/ FINITE ELEMENT ANALYSIS - STofo o3
COURSE OUTCOMES
Upon completion of this course, the student will be able fo... :

€Ol | Explain the fundamental goveming equations of elasticity (differential equilibnum, sirin-
displacement, constitutive refations) and formulate the Principle of Stationary Potential
Ener

Cco2 Cunsinifum ihe shape functions, strain-displacement matrices, and stiffness matrices for
basic linear and guadratic finite elements in natural eoordinate systems _

€03 | Implement the isoparametric formulation 10 compule the stiffness matrix for 2D
quadrilateral and triangular elements using numerical integration _

CO4 | Analyze determinate and indeterminate (russes, beams, and plane frames by assembling
global stiffiiess matrices, applying boundary conditions, and solving for displacements and
internal forces

€05 | Compare the finite element formulations and results for thin plates, thick plates, skew
plates, and shells
CO/PO, PSO Mapping
(3/2/1 indicates the strength of correlation) 3-Strong, 2-Medium, |-weak
COs Programme Qutcomes (PO5)
PO1 PO2 P03 PO4 POS5
cOl1 2 | 3 3 3
col 3 2 3 3 3
CO3 3 2 3 3 3
Cod 3 | 3 3 3
CO5 3 I i 3 3
Course Assessment Methods
Direct Indirect
CIE Test [ (10) . Assignment /SeminanProblem solving (10} 4
CIE Test [1(10) - Total CIE: 40 marks - Course End Survey
CIE Test [T1(10) Semester End Examination: 60 marks |
UNIT-I: INTRODUCTION 0 Hrs.

Differential equilibrium equations - Strain displacement relation - Linear constitutive relation - Special
cases - Principle of stationary potential energy - Application to finite element methods. Some numencal

technigques in finite element analysis,

UNIT -11: DISPLACEMENT MODELS 9 Hrs.

Displacement models - Convergence requirements. Natural coordinate systems - Shape function,
Interpolation function - Linenr and quadratic ¢lements - Logrange and Serendipity elements - Straun
displacement matrix - Element stiffness matrix ond nodal load vector.

12122035 Version L2 M.E [5TR] semester | PG Regulations -2023(M.E/M.Tech)



SONA COLLEGE OF TECHNOLOGY Department of Civil Engineering

| UNIT —111: ISOPARAMETRIC ELEMENTS 9 Hrs.

Two dimensional iso-parametric elements - Four noded quadrilateral elements - Triangular elements -
Computation of stiffness matrix for iso-paramelric elements - Numerical integration (Gauss quadrature)
| . Convergence criteria for iso-parsmetric elements,
UNIT -IV: ANALYSIS OF STRUCTURES 9 Hrs.
Stiffness of Truss Members-Analysis of Truss-Stiffness of Beam Members-Finite Element Analysis of
Continuous Beam-Plane Frame Analysis
UNIT -V: APPLICATION OF FEM 9 Hrs.

Introduction to Plate Bending Problems - Finite Element Analysis of Thin & Thick Plates - Finite
Element Analysis of Thick Plate - Finite Element Analysis of Skew Plate ~Introduction to Finite Strip
Method - Finite Element Analysis of Shell.

Theory: 45 Hrs, | Tutorial: - Practical: - Project: - | Total Hours: 45 Hrs.

REFERENCE BOOKS:

| Bhavikain.5.5, “Firite Element Analysis”, New Age International Publishers, 2015.

2. Chandrupatia, R.T. and Belegundu, A.D), “Introduction to Finite Elements in Engineering”, Prentice
Hall of India, 2011.

3. Krishnamoorthy, C.8., “Finite Element Analysis theory and programming” Tata McGraw Hill
Pt Ltd., NewDelhi, 2015.

4. Rajasckararan.$, “Finite Element Analysis in Engineering Design™ S.Chand Pubilshers, New Delhi,
2008

5 Rao5.S “Finite Element Method in Engineering”, Butterworth — Heunmann, UK, 2008,

6. B.D.Cook, Concepts and Applicstions of Fimite Element Analysis, John Wiley &Sons, 2011.

o
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SONA COLLEGE OF TECHNOLOGY Department of Civil Engineering

P2ISTR202' | ADVANCED DESIGN OF CONCRETE STRUCTURES ;' : ‘: : f
COURSE OUTCOMES
Upan completion of this conrse, the student will be able ta...

CO! | Analyze and design reinforced conerete siructural members and evaluating the behaviour of
reinforced conirete benms under flexure, shear, and torsion in compliance with codal
provistons.

CO2 | Design the columns, walls, corbels, deep beams and grid floors Design reinforced concrete
walls, shear walls, corbels, deep beams, and grid Mloors using codal provisions to ensure
structural safety, stobility, and serviceability

CO3 | Design Mot slabs and various types of slabs under different boundary conditions using the IS
code provisions, vield line theory, and Hillerborg's strip method.

CO4 | Discuss the inelastic behaviour of reinforced concrete beams and columns, including
moment-rotation-curvature chatacteristics and evaluate the stress—strain behaviour of
confined and unconfined reinforced concrete columns.

CO5 | Design remforced concrete beams, columns, and cast-in-situ joints with adequate ductility to
ensure safe and ductile structural perfomance.

CO/PO, PSO Mapping
(3/2/1 indicates the strength of correlation) 3-Strong, 2-Medium, 1-weak
COs Programme Oulcomes (POs)
PO1 PO2 rO3 PFO4 POS5
CO1 2 2 2 3 3
CO2 2 2 2 3 3
Co3 s 2 2 3 3
CO4 2 2 i 3 3
COs 2 2 3 3 3
Course Assessment Methods
Direct Indirect
CIE Test | (10} - Theory Assignmmtfﬂuia’&miyr{ 1 #
CTE Test 11 (10) - Theory Total CIE: 50 marks Course End Survey
CIE Test 111 {10) = Theory # | Semester End Examination: 500 marks-
CIE Test IV (10) - Project | | [SEE- Theory 35 marks, Project: [f:rrmn:k:sj
UNIT=1: INTRODUCTION 9 Hrs.

alculation of deflection and crack width according to IS Code. Construction of Interaction curve for
compression member with axial force and bending — Design of slender column. Behaviour of beams for

flexure, shear and torsion,

UNIT -II: DESIGN OF SPECIAL REINFORCED CONCRETE ELEMENTS 9 Hrs.

Design of Reinforced Concrete walls, Design of shear wall, — Strut and tie methed of analysis for corbels
and deep beams, Design of corbels, decp beams and grid floors.

UNIT -111: FLAT SLABS AND YIELD LINE APFROACH 9 Hrs.

Design of flat slabs sccording te 1S method - Yield line analysis and design of square, rectangular,
triangular und circular slabs with various boundary conditions, Hillerborg's strip method.

12.12. 035 Viershon 1.2 WALE [STH] sornester 1l PG Regulations -2023(M, E/M . Toch]



SONA COLLEGE OF TECHNOLDGY Degartment of Civil Engineering

l UNIT <1V: INELASTIC BEHAVIOUR OF CONCRETE BEAMS AND COLUMNS 9 Hrs.

l

Inelastic behaviour of concrete beams by Baker's method, moment ~ rotation - curvature characteristics,
Limil analysis — Conditions for moment redistribution - Stress-Sirain behaviour of confined and
unconfined columns.

UNIT =V: DUCTILE DETAILING 9 Hrs.

Concept of Ductility - Design and detailing of beams, columns for ductility - Design of cast-in-sits joints
in frames — Determination of ductility factor for singly and doubly reinforced beams,

L !
Theory: 45 Hrd. Tutorial: - |  Practical: - | Project: 30 Hrs. | Total Hours: 75 Hrs.

REFERENCE BOOKS:

1. Gambhir.M. L., *Design of Reinforced Concrete Structures™, Prentice Hall of India, 2012.

2. Purushothaman, P, "Reinforced Conerete Structural Elements: Behaviour Analysis and Design”,
Tata MceGraw Hill, 1984

3. Unniknishna Pillai and Devdas Menon “Reinforced Concrete Design®, Third Edition, Tata

MeGraw Hill Publishers Company Lid,, New Delhi, 2009,

Varghese, P.C, “Advanced Reinforced Concrete Design”, Prentice Hall of India, 2005.

5. Varghese, P.C., "Limit State Design of Reinforced Concrete”, Prentice Hall of India, 2007,

-
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SOMA COLLEGE OF TECHNOLOGY Department of Civil Engineering

(A
(o

LIT|(P
\ P2ISTR203 .r\ ADVANCED DESIGN OF STEEL STRUCTURES - 3700

COURSE OUTCOMES

Upon campletion of this conrse, the student will be able to...
€O | Analyse and design bolted and welded steel connections for beam—beam and beam-column
joints, including unstiffened, stiffened. and moment-resisling connections.

CO2 | Analyse and design industrinl steel buildings by evaluating trusses, purlins, gable columns, and
wind girders considering wind, earthquake, durability, and pre-engin cered building concepts.
CO3 | Design steel members subjected to combined forces, including beam-columns, crane ganiry

rs, and base plates, ensuring safety ond serviceability.

CO4 | Analyse and design self-supporting and guyed steel chimneys hased on load combinations,
stability, and codal requirements.

CO5 | Analyse and design light gauge steel members using effective width concepts for compression
and flexural behaviour under strength and serviceability limits.

CO/PO, PSO Mapping
(3/2/1 indicates the strength of correlation) 3-Strong, 2-Medium, | -weak
COs Programme Qutcomes (POs)
PO PO2 rO3 P04 POS
Col1 2 2 3 3 3
o2 2 2 i 3 3
Co3 2 2 3 3 3
C04 2 2 i 3 3
COs 2 2 i 3 3
Course Assessment Methods
Direct Indirect
CIE Test [ (10) Assignment /Seminar/Problem solving (10)
CIETest 1 (10) Total CIE: 40 marks o Course End Survey
CIE Test [11 (10} Semester End Examination: 60 marks
UNIT-1: DESIGN OF CONNECTIONS 9 Hrs.

introduction- Classification of connections. Bolted and Welded connections: Basic concepis- Beam-t0-Beam
connections. Beam-Column connection: Unstiffened and Stiffened seated Connections-Moment Resistant
Connections. '

UNIT =11: ANALYSIS AND DESIGN OF INDUSTRIAL BUILDINGS 9 Hrs.

Industrial building-Planning-Structural framing-Elements of industnial building- Analysis and design of
trusses-Design of Purling, Gable column and Gable wind girder-Introduction to pre-engineered building.
Design and detailing for earthquake and wind loads. Design consideration for durability.

UNIT <111: DESIGN OF COMBAINED FORCES 9 Hrs.

Design of members subjected to combined forces: Beam-Columm-Crane Gantry Girders —Design of simple
hases, Gusseted bases and Moment Resisting Base Plates.

12122025 Verilgn 1.2 M.E [STR) semester Ui PG Regulations -2023{M.E/M.Teth)




SONA COLLEGE OF TECHNOLOGY Department of Civil Enginering

"UNIT -1V: DESIGN OF STEEL CHIMNEY 9 Hrs.

Introduction to chimneys -Types-Dimensions of steel stacks-Components: Lining- Breech opemngs and
access ladder-Loading and load combinations-Design considerations-Design of self supporting and guyed
steel clumney.

UNIT -V: DESIGN OF LIGHT GAUGE STEEL STRUCTURES 0 Hrs.

Light gauge steel sechon: Intmdul:"til:lnaﬁppﬁrali:lmnﬁdv&ntugﬁ-ﬂehﬂﬁ{mr-Fﬂ-rms‘Edgc and [ntermediate
stiffener-Stiffened, unstiffened and multiple stiffened element-Flat-width ratio-Effective width for load and
deflection determination-Analysis and design of compression and flexural members.

Theory: 45 Hrs. |/ Tutorial: - | Practical: - Project: - Total Hours: 45 Hrs/
REFERENCE BOOKS:
Subramaman N, “Design of Steel Structures”, Oxford University Press, Wew Delhi 201 1.
Duggal 5.K, “Design of Steel Structures”, Tata MeGraw-Hill Education, 2009,
Shiyekar M.E, “Limit State Design in Structural Stee * Prentice Hall of Inctia Pvt. Ltd, 2017.
Punmia B.C., Comprehensive Design of Steel Structures, Lakshmi Publications, New Delhi, 2000.
Teaching Resource on Structural steel Design, INSDAG, Ministry of Steel Publishing, 2000.
Rhayikatti.S.S, “Deign of Steel structures”, LK. International publishing house, New Delhi. 2009.

£ WA e

ff
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50NA COLLEGE OF TECHNOLOGY Department of Civil Engineering

LiT[P[d
P2ISTRS04 DESIGN OF BRIDGES 3To070

L dle!

COURSE OUTCOMES

Upan completion of this course, the stident will be able to...
| €Ot | Apply IRC specifications to analyze and design short-span rtij_'tfun:ud concrete slab, culvert,
and tee-beam bridges, and demonstrate basie proficiency in bridge analysis software.

€02 | Analyze different bridge systems including continuous girﬂ:;. ;m? guﬂ:_r. lfuJIut:imﬂ cantilever,
arch. and seomental bridpes, based on structural behavior and design pnincipies.

CO3 ﬁt_iaap pmm mncraet% bridge girders by evaluating prestressing forces, stress checks and

shori- and long-term deflection behavior. ;
CO4 | Anulyze steel bridge systems subjected to railway loading for different structurel steel systems

with appropriate considerntion of dynamic effects and gt:il'l'mﬂrugr_ng_ﬁremmt;
€05 | Design bnidge bearings, piers, abutments, and foundations by assessing load transfer
mechanisms, soil conditions, and serviceability requirements.

CO/PO, PSO Mapping
{1/2/1 indicates the strength of correlation) 3-Strong, 2-Medium, 1-weak
COs Programme Outcomes (POs)
P01 PO2 P03 P04 PO5
Ccol 3 2 3 3 3
co2 k! 2 k) 3 3
Co31 3 2 3 3 3
CO4q i 2 3 3 3
COs5 3 r 3 3 3
Course Assessment Methods
Direct Indirect
CIE Test 1 {10) Assignment /Seminar/Problem solving {10)
CIE Test I1 {10} Total CIE: 40 marks Course End Survey
CIE Test 111 (10) i Semester End Examination: 60 marks  * r
UNIT-1: GENERAL INTRODUCTION AND SHORT SPAN RC BRIDGES 9 Hrs.

Types of bridges and loading standards - Choice of type - LR.C. specifications for road bridges — Design of
RCC solid slab bridges - analysis and design of slab culverts, Tee beam and slab bridges. Introduction of

software for bridges (SAP, MIDAS)

UNIT =11:LONG SPAN RC BRIDGES 9 Hrs.
Design principles of continuous girder bridges, box girder bridges, and balanced cantilever bridges — Arch
bridges — Box culverts — Segmental bridges.

UNIT =II:PRESTRESSED CONCRETE BRIDGES 9 Hrs.

Flexural and torsional parameters -~ Courbon's theory — Distnbution co-efficient by exact analysis ~ Design of
girder section — maximum and minimum prestressing forces — Eccentncity — Live load and dead load shear
forces — Cable Zone in girder - check for stresses at vanous sections — check for diagonal tension - Diaphragms
- End block - short term and long term deflections.

1212.203% WVersion 1.2 MLE [STR) semester | PG Regulations -2023(M.E/M.Tech)
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UNIT -IV:STEEL BRIDGES 9 Hrs.

General - Railway loadings - dynamic effect — Railway culvert with steel beams ~ Plate girder bridges — Box
girder bridges — Truss bridges — Vertical and Honzontal suffeners.

 UNIT -V:BEARINGS AND SUBSTRUCTURES 9 Hrs.

Different types of bearings — Design of bearings — Design of piets and abutments of different types — Types of
bridge foundations — Design of foundations. /

Theory: 45 Hrs, © | Tutorial:- | Practical: - | Project: - | Total Hours: 45 Hrs.
REFERENCE BOOKS:
Jagadeesh. T.R. and Jayaram M.A., “Design of Bridge Structures™, Prentice Hall of India Pvt. Lid. 2017,

Johnson Victor, D. “Essentiale of Bridge Engineering”, Oxford and IBH Publishing Co. New Delhi, 2017,
Ponnuswamy, 5., “Bridge Engineenng”, Tata McGraw Hill, 2008.

1.
K
is
E. Raina V.K." Concrete Bridge Practice” Tata McGraw Hill Publishing Company, New Delhi, 2004,

IRC 112: 2020, Code of Practice for Concrete Road Bridges (Sec-1), Indian Road Congress, New Delhi
IRC 6: 2017, Code of Practice for Concrete Road Bridges (Sec-2), Indian Road Congress, New Delhi

o
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L
3

—
PLISTRS0Y | PREFABRICATED STRUCTURES /

COURSE OQUTCOMES

Unon completion af this course, the student will be able 0. : . :
(€Ol | Anelyze and compare prefabricated and monolithic construction systems, ulasqnfy
types of prefabrication, and handling and crechon stresses in prefabricated construchion

105,
Co2 i:;}r the principles of design, detailing, and construction of precast structural
clements and their joints in precast construclion systems
€03 | Analyze and select appropriate production sefups and manufacturing methods for
precast construction, dimensional tolerances of precast elements, and apply techniques
for quality-controlled production _
TO4 | Select, and apply appropriate equipment and techniques for hoisting and erection of
structural members o ensure safe and efficient construction practices. =}
COS5 | Design and detail precast concrete structural umits for industrial and factory buildings

i accordance with relevant design codes and Egﬁi:al construction Euirmmm.

CO-PO Mapping
(3/2/1 indicates the strength of correlation) 3- Strong, 2-Medium, 1-Weak.
Cis PO POz | PO3 PO P03
col 3 - i k) 3
[ co2 2 | 3 3 3
' cOl 3 2 3 3 3
Co4 3 2 3 3 3
COA 3 2 3 3 3
Course Assessment Method
Direct Indirect
ClE test (10}
CIE test 11 (10) :
CIE test 111 {10) it marks e Bads
Assignmient /Problem-solving/ emester End Examination: | o,
B e 60 marks e
Seminar  (10) v,
UNIT-1: GENERAL PRINCIPLES OF FABRICATION 9 Hrs.

Comparison with monolithic construction — Types of prefabrication — site and plant prefabrication
- Economy of prefabrication — Modular coordination — Standardization- Disuniting of structures -
Handling and erection stresses.

UNIT -11: PREFABRICATED ELEMENTS 9 Hrs.

Roof and floor panels — wall panels - shear walls - columns — Joints for different structural
comnections — Effective sealing of joints for water proofing - Provisions for non-structural
fnstenings —Expansion joints in pre-cast construction

12.12.2025 Versian 1.2 MEISTR] semester |l PG Reguiations - 2023[M.E/M. Tech)
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=

UNIT =1I1: PRODUCTION TECHNOLOGY 9 Hrs.

Choice of production setup — Manufacturing methods — Stationary and mobile production —
Planning of production setup — Storage of precast elements = Dimensional tolerances -

Acceleration of copcrete hardening.

9 Hrs.

UNIT —1V: HOISTING TECHNOLOGY

ion of erection stresses — Techniques for erection of

Equipment for hoisting and erection — Eliminat
Wall panels and Columns — Vacuum lifting puds ~

different types of members like Beams, Slabs,
Lifting with external pre-stressing.

LUNIT -V: APPLICATIONS 9 Hrs.

Designing and detailing of precast unit for fuctory structures = Purlins, Principal rafters, roof
trusses, lattice girders, gable frames — Single span single storeyed frames - Single storeyed
buildings — slabs, beams and columns - water tanks

Theory: 45 Hrs. | Tutorial:- | Practical: - | Project:- |  Total Hours: 45 Hurs.

REFERENCE BOOKS:

L. T, Koncz, Manual of Precast Concrete Construction, Val, L I, 11 & IV, Berlin, 2012 -

2. B. Lewicki, Building with Large Prefabricates, Elsevier Publishing Company, , New York,
2008

4. Structural Design Manual, Precast Concrete Connection Details, Society for the Studies in the
use of Precast Concrete, Netherland BetorVerlag, 2009

5.Kims S, Elliot, Precasi Concrete Structures, CRC Press, Taylor & Francis, 2017

6. 1S15914:201 1, Building design and erection using prefabricated concrete, BIS, India, 2011.
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PI3GETOL Stress Management by Yoga

Course Oulcomes
At the end of the course, the student will be able to
€O | Develop physical and mental health thus improving social health
CO2: | Increase immunity power of the body and prevent diseases
CO3: | Accelerate memory power
C0O4: | Achieve the set goal with confidence and determination
COs: | Improve stability of mind, pleasing personality and work with awakened wisdom
Course Assessment methods

Direct Indinect
CTE test I (30) Total CTE: 100 marks
CIE test I (30) Semester End Examination: NIL Course end survey
CIE test 111 (40)
Linit 01: 6 Hours

Yoga-Introduction - Astanga Yogs- & parts-Yam snd Niyam ete- Do's snd Don'ts in [ife-Benefits of Yoga snd
Asona- Yopa Exercise- and benefits- Pranayam Yoga- Nadi suthi, Practice and Spinal Sclearance Practice-
Regularization of hresthing techniques and its effects-Practice and kapalapathy practice.

Unit 02: | 6Hours
MNeuromuscular breathing ewercese and Practice- Magarssa Yoga, 14 points  Acupressure techniques and practice-
Body relaxition practice and s benefits- Raja Yogs- | Agna —explanation and prachee- Activation of Pituitary- Rga
Yoga- 2 Santhi Yoga-Practice-Balancing of physical and mental power.

Unit 03: | 6Hous
Raja Yoga- 3. Sagasrathara yoga —practice- Activation of dormant brain cells-Kayakalpa-theory- Kayakalpa
m‘!nﬁc exercise 0 improve physical and mental health and practice- Asanas —explanation-Practice-
LUinit 04 6 Hours
'Sun namaskar- 12 poses-explanation and practice-Yogn —Asana-Padmasans, vajrasana.chakrasana,
vinschasana efc-Stress management with Yoga-Role of women and Yoga Equality, nonviolence, Humanity,
Self- control- Food and yoga Aware of self-destructive habats A‘P‘ﬂlﬂ fault thinking (thought anabysis-
Practice}-Yoga Free from ANGER (Neutralization of anger)& practice

nit 05: | 6Hours
Moralisation of Desire & practice- Punctuality-Love-Kindness-Compassion Eradication of wornes-Practice -
Personality development, positive thinking-Good characters to lead a moral life How to clear the polluted
mind- Benefits of blessing- Five- fold culture —explanation- Karma Yoga Practice In Geetha- Sense of duty-
Devotion, self- reliance, confidence, concentration, truthfulness, cleanliness,

Theory: 30 Hrs Tuatorial: ~ Practical: - Project:- Total Hours: 30 Hrs
REFERENCES
1 | "Yogic Asanas for Group Tarining-Part-1" Janardan Swami Yogabhyasi Mandal, Nagpur
2 | “Rajayoga or conquering the Intemal Nature™ by Swami Vivekananda, AdvaitaAshrama
{(Publication Depanment), kolkata
Lr -F'{"""q -
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P23S5TRI04 STRUCTURAL DESIGN STUDIO LABORATORY ~ m

COURSE OUTCOMES
Upon camplerion of this canrse, the student will be able ta... _ | |
| CO1 | Understand the requirements of a struglure and madel il secordingly using

C02 | Analvze the structure for various loads and load combinations sccording to

compuler software
the relevant [S

Co3 E:ﬁ:n and detml structures using computer software/tools and check the correctness using
l manual approximate methods
CO/PO, PSO Mapping
(3721 indicates the strength of correlation) 3-Strong, 2-Medium, |-weak
COs | rol POz PO3 PO4 POS
COl 3 2 2 3 3
co2 i i r | 3 3
CO3 | 3 2 2 3 3
Course Assessment Methods
Direct Indirect
CIE Test 1 (20) RTPS (10)
Quiz 1 (5) Total CIE; 60 marks Course End Survey
CIE Test I1(20) Semester End Examination: 40 marks
Quiz 2 (5)

|. Structural Dynamics

Dynamics of a thrée storied building frame subjected to hurmonic, bese motion, Dynemics of a one stonied
building frame with planar asymmetry subjected to harmomic base motions, Dynamies of a four storied
building frame with and without an open ground Hoor, Dynamics of one-span and two-span beams.

2. Fimte Element Annlysis

Use of finite element software to analyze bar, beam, frame and plane stress and plain strain problems,

3. Geotechnical Engineering

Site investigation for shallow foundation, Analysis of typical bore hole data, identification and

characterization of soil.

Theory:- | Tutorfal: - Practical: 60 Hrs.;|  Project: - Total Hours: 60 frs.
REFERENCE BOOKS:
by éﬂn::umtwy manuals prepared by Civil Engineering Department, Sona College of Technology,
.

2. Pillai U, and Menon D, “Reinforced Concrete D::ign"". Fourth Edition, Tata MeGraw Hill
Publishers Company Ltd., New Delhi, 2021,

3. Newille A M., Properties of Concrete, Prentice Hall, 2013, London.

4. Shetty M.5., Concrete Technology, 5. Chand, and Company Ltd. Delhi, 2019,

4
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P23ISTR205 TECHNICAL SEMINAR ¢ plolzlol1
COURSE QUTCOMES
Upan eompletion of this course, the student will be able to... .
CO1 | Collect an innovative / novelty topic related to the desirable area.
CO2 | Present their understandings from the research studies in an effective manner,
CO3 | Demonstrate the ability to defend technical content with logical reasoning, respond to
questions confidently, and exhibit professional interaction during thear presentations,
COMPO, PSO Mapping
(3/2/1 indicates the strength of correlation) 3-Strong, 2-Medium, 1-weak
COs PO1 rO2 PFO3 P04 POS
Col1 2 2 1 2 2
cO2 2 2 2 | L
CO3 2 2 l 1 2
Course Assessment Methods
Indirect

Total CIE: 100 marks

Review [ (10 marks)
Semester End Examination: -

Review 1 (20 marks)
Review I (20 marks)
Finul Presentation (50 marks)

Course End Survey
Fy

The students will work for two hours per week guided by a group of staff members. They will be asked to
give three presentations on any topic of their choice related to Structural Engineering and to engage in
discussion with the audience. A brief copy of their presentation also should be submitted. Similarly, the
students will have to present a seminar of not less than fifteen minutes and not more than thirty minutes on
the technical topic. They will defend their presentation. Evaluation will be based on the technical presentation

and the report, also on the interaction shown during the seminar.
Revigw-1, 11 and 111 will consist of & panel constituted by the Head of the Department. Final Presentation will

consist of o panel constituted by the Office of Controller of Examination consisting of one coordinator and
one internal member from the Department.

1
| Theory: - Tutarial: = Practical: 30 Hrs. /| Project:- | Total Hours: 30 Hrs.
12.1&. 2025 version 1.2 KLE {5TH) sEmesier 0l PG Regulations -2023{M E/M. Tech)



