CURRICULUM AND SYLLABI FOR AUTONOMOUS STREAM

M.TECH.STRUCTURAL ENGINEEROWJRSES
(FOR STUDENTS ADMITTED FROM ACADEMIZDYEARONWARD)S

PONDICHERRY ENGINEERING COLLEGE, PUD|JG6HE=BRY

CURRICULUM
| SEMESTER
Scu;sjdeec t Subject Category Periods Marks Credits
L T P | CA| SE| TM

MA152 | Applied Mathematics TY 3 1 | 0| 40| 60 | 100 4

CE160 | Theory of Elasticity And Plasticity TY 3 1 | 0| 40| 60| 100 4

CE161 | Advanced Concrete Design TY 3 1 | 0| 40| 60| 100 4

CE162 | Seismic Design of Structures TCM 3 - 2 | 50 | 50 | 100 4

- Electivec | TY - - - | 40 | 60 | 100 4

- Electivec I TY - - - | 40 | 60 | 100 4

CE163 | Structural Engineering Laboratory LB 0 0| 3| 60| 40| 100 2
Total Credits 26

Il SEMESTER
Subject Subject Periods Marks _
Code Category Credits
L T P | CA|SE| T™

CE164 | Finite Element Methods TCM 31 0] 2|50 |50 100 4

CE165 | Design of Steel Structures TY 3 1 0 | 40 | 60 | 100 4

- Elective IlI TY - - - 40 | 60 | 100 4

- ElectivelV TY - - - 40 | 60 | 100 4

- Elective V TY - - - 40 | 60 | 100 4

- Elective VI TY - - - 40 | 60 | 100 4

CE166 | CAD in Structural Engineering LB 0 0 3 | 60| 40| 100 2
Total Credits 26




Il SEMESTER

Periods Marks
Code No. Name of the Subjects Category Credits
L| T|P|CA| SE|T™M
CE157 | Research Methodology PR 0 0| 3| 100 - 100 1
CE167 | Project Phasel PR 0| O | 24| 150 | 150 | 300 9
- Professional Development Coufse PR - - - | 100 - 100 -
Total Credits 10

Note: A Students may start satisfying this requirement (refara: 6.10) even during the first year. However,
the assessment will be made in the fourth semester only.

IV SEMESTER
Periods Marks
Code No. Name of the Subjects Category Credits
LT P CA| SE| ™™
CE168 | Project Phasell PR O 0| 36| 200 | 200 | 400 14
] Professional Development PR ] - | 100 ) 100 2
Course
Total Credits 16

# CAc Continuous Assessment, SEemester Examination, T§/Total Marks

* TY¢ Theory, TCM Theory with a Mini Project, LBLaboratory, PR Practice



LIST OELECTIVE SUBJECTS

Subject Subject

Code Category
CEB9 | Stability of Structures TY
CEEO | Design of Shell Structures TY
CEEZX | Design of Bridges TY
CEEZ | Theory of Plates TY
CEE3 | Prestressedoncrete Structures TY
CEEZ | Structural Health Monitoring TY
CEE3Z | Design and Construction of Prefabricated Structures TY
CEE® | Design of Steel Concrete Composite Structures TY
CEE7 | Advanced Concrete Technology TY
CEE8 | Structural Dynamics TY
CEE9 | Design of Machine Foundations TY
CEE8 | Structural Design dhfrastructure Facilities TY
CEE8 | Optimum Design of Structures TY
CEE8 | Offshore Structures TY
CEE8 | Experimental Techniques and Instrumentation TY
CEE8 | Design of Industrial Structures TY
CEEB | Design of SuBructures TY
CEEB | Safety Practices in Construction TY
CEEB | Disaster Resistant Structures TY
CEEB88 | Matrix Methods of Structural Analysis TY




SYLLABU®E ore Subjects)




Department :Mathematics Programme:M.Tech. Structural Engineering

Semester :0One Category :TY

: . Hours / Week Credit Maximum Marks
SubjectCode Subject 3 T S C CA SE | ™
MA152 Applied Mathematics 3 1 0 4 40 60 100

Prerequisite

To acquaint with the calculus wériations.
Secial functions
Tensor Analysis

Objectives

Understands functional and variational problems
Enable to find series solutions of Bessels and Legendre equations
Application of Bessel function and Tensor analysis

Outcome

=A =4 =4 -8 -8 -9

UNIT¢ | Calculus oWariations \ Hours :10

Functionals¢ Euler equations ¢ Variational problem involving several unknown functions Functionals
dependent on higher order derivatives ¢ Variational problems involving seval independent variables¢g
Constraints and Lagrange multipliecs Isoperimetric problem¢ Variational problems with moving boundaries.

UNITG Il | Bessel Functions \ Hours :9

Series solution of Bessel equations (Frobenius metiqa8gssel functionsg Recurrence formulag Generating
function ¢ Bessel integrak, Jacobi serieg, Practical applications of Bessel function.

UNITg Il \ Legendre Polynomials \ Hours :9

[ S3 Sy RNEB QA& Seriddj sttitions22Fy [ S I &yaRoNS [@dendre polynomialsw 2 R NA 3 dzS @
Orthogonal propertyg Generatingfunction ¢Recurrence formula for Legendre polynomials.

UNITG IV | TensorAnalysis \ Hours :10

Summation convention¢ Transformations of coordinateg The KroneckarDeltas and their properties;
Contravarient and covariant vectorsSecond and higher order tensogsOuter product and inner product g
tensorsc Quotient law.

UNITQ V | Differentiation of Tensors \ Hours :10

Symmetric and skew Symmetric tensors¢ Metric, conjugate or reciprocal, Associative tensqr&hristoffel
symbols¢ Derivatives of the fundamental tensors Transform of Christoffel symbols Cowariant derivative of
vectorsc Qurl of a covariant and diverger of a contravariant vectorsCovariant differentiation of covariant an
contravariant tensors.

Total Contact Hours48 | Total Tutorials 12 | Total Practical Class : \ Total Hours : 60

Reference Books

1. VenkataramarM.K., cHigher Mathematics for Engineering and Sci€nd¢ational Publishing Company
Chennai, 2012

2. Gupta A. SCalculus of variation with applicatiohs t NJalyofilidia fvt. Ltd., 2005.

3. Ramana @+ ®>X &1 AIKSNI 9y IAYSSNAYy3I al G§KSYFGAOaéx
2010.




Department :Civil Engineering Programme:M.Tech. Structural Engineering

Semester :0One Category :TY

: . Hours / Week Credit Maximum Marks
SubjectCode | Subject 3 T S C CA SE [ T™
CHG60 Theoryof Elasticityand Plasticity 3 1 0 4 40 60 | 100

Prerequisite

1 Impart knowledge on the general features of elastic systems.
Objectives 1 To understand the concept of 3D stress, strain analysis and its applications to
problems.
Outcome 1 Sudents will have the abilityo understand the transformation of stress astfain in a

3-Dimensional field andolve the plane stress and plane strain problems.

UNITG Introduction \ Hours :9

Basic concepts of deformation of bodieklotations of stress and strain in 3D fiel@iransformation oktress and
strain in a 3D field Equilibrium equations in 2D and 3D Cartesian coordinates.

UNITG Il | Elasticity Solution \ Hours :9

Plane stress and plane strain problerf2D problems in Cartesian coordinates as applied to beam bending
' ANE Q& & (-RiBie#ns i 22 dail do&dihate Equations of equilibrium and compatibility.

UNITC Il | Curved Beams \ Hours :9

Curved beam bendingSress concentratiorin holes- Circular disc subjected to diametral compressive loadi
Semiinfinite solid subjected to different types of loads.

UNITg IV | Torsion of NorCircular Sectios \ Hours :9

Torsion of norcircular sections{ U ® + $hgolyy ToRian of elliptical sectionsTorsion of triangular section
-t N} YRGf Q& Y S Y¥adsloy & rolley prdfidsdSiress concentration around 4entrant corners-
Torsion of thin walled tubeStress concentration

UNITQ V | Plasticity \ Hours :9

Introduction - Plastic stress strain relationsDifferent hardening rules Yield criteria for metals Graphical
representation of yield criteriaApplication to thin and thick cylinders under internal pressure.

Total Contact Hours45 | Total Tutorials 15 | Total Practical Class : | Total Hours : 60

Reference Books

1. Timoshenko an® 2 2 R Xh8adxjoftElasticity and PlastiditpMcGrawHill, 2006

2. Mohammed! Y A omputation Elasticigy Narosa Publication2005

3. /| KSy | yPRstidityfoy'Strdctural EngineeésSpringer Verlagl998

4. K.Baskar¢ ®Y & + [THedryRoF IgoEopi&/Orthotropic Elasticity, An Introductory Prigpéknne books
Pvt Ltd,2009.

5. Sadhu Singh "Theory of Elasticity", Khanna Publishers, New Delhi 1988.

6. ChakrabartyTheory of Plasticity' Tata McGraw Hill Book Co., New Delhi, Third Edition,.2006

7. C.T. WangApplied Elasticit, McGraw Hill, December 1953.




Department :Civil Engineering Programme:M.Tech.(Structural Engineerir)g

Semester :0One Category :TY

. . Hours / Week Credit Maximum Marks
SubjectCode | Subject 3 T S C CA SE ™
CH61 Advanced Conete Design 3 1 0 4 40 60 100

Prerequisite

1 To understand the design of special RCC structures in civil engineering, bthadagic

Objectives concepts of design of RCC structural elements as per Indian standards
By the end of the course, students shall be able
Outcome 9 To describe the field of reinforced concrete engineering, its challenges and possibili
1 To develop understandingf RC structural elements under axial, bending and comb
forces.
UNITG Introduction \ Hours : 9

Stressstrain characteristics of concrete under multxial stressesConfined concrete Effect of cyclic loading o
concrete and reinforcing steel Ultimate Deformation and ductility of members with flexureSrength and
deformation of members with tension Control of deflections Strut and Tie Models Developmens - Design
methodology.

UNITG Il | Design Philosophy \ Hours : 9

Limit State DesigRhilosophy- Behavior of columns Biaxial bending Interaction surfaces Shear and Torsion
Modes of failure Moment curvature diagramsDuctility of R.C. membersConfined concrete Yield line theory|
of slabs

UNIT Il | Serviceability LimiStates \ Hours : 9
Serviceability limit states: estimation of deflections amdck widthsn RC members.
UNITg IV | Special RC Members \ Hours : 9

Behaviour and design of special RC memtggep beams, walls, including shear walls, ribbed sletrhels,pile
caps.

UNITQ V | Analysis of RC Members \ Hours : 9
Limit analysis of RC members: moment redistribution in continuous beams.
Total Contact Hours : 45 | Total Tutorials : 15 | Total Practical Class : \ Total Hours : 60

Reference Books

1. R. Park and Paulay dReinforced Cement Concrete StructudeBIISEWILEY Series, Wiley India Pwttd,
2009.

2. P.PurushothamandReinforced concrete structural elemeat®ata McGraw Hill 1994,

3. UnnikrishnaPillai and Devdaley 2 Yy G wS A Yy T 2 NO S RatdO\acEréwBIIPSblishefsaCanips
Ltd., New Delhi, 2006.

nd® *F NBHKS&AS t d/ & G[AYAG {GFGS 5SaArdy 2F wSAy

5. Varghes¢ ®/ > da! ROl yOSR wSAYyFT2NOSR /2y ONBiGS 5SaA3

6.SinhaN.C.andv2 & { ®Y daCdzy Rl YSy il f acCharf and Sdmypan2Limddes Rew
2003.

7. 1S 456:20004indian Standard: Plain and reinforced concretecode of practice, Bureau of Indian
Standards, New Delhi.




Department :Civil Engineering Programme:M.Tech. Structural Engineering

Semester :0One Category :TCM

: . Hours / Week Credit Maximum Marks
SubjectCode | Subject 3 T S C CA SE ™
CE162 Seismic Desigof Structures 3 0 2 4 50 50 100

Prerequisite

1 Tointroduce the basics of Earthquake Engineering and how they influence the stry
design.

Objectives f To introduce the engineering seismology, building characteristics, strug
ANNB3IdzAZ F NAGASas R2Qa FyR R2yQia Ay St
Outcome 1 Students will be able to understand the basics of Earthquake Engineering and ho

influence the structural design.

UNIT¢ | Engineering seismology \ Hours : 9

Engineering seismologyRebound theory; Plate tectonics; Seismic waves Earthquakesize and various scales
Local site effectg Indian seismicity; Seismic zones of Ind@Theory of vibratiorg near ground and far groun
rotation and their effects.

UNITG Il | Design Concepts \ Hours : 9

Seismic design conceptEQ load on simpleuildingsg Load pathg Floor and roof diaphragmsSeismic resistan
building architecture¢ Plan configurationg Vertical configuration¢ Pounding effectsg Mass and stiffnes
irregularitiesg Torsion in structural system

UNITg I | Moment ResistingFrames \ Hours : 9

Provision of seismic code (1S1893 & IS 138A)ilding systemsg Frames; Shear walk, Braced frameg Layout
design of Moment Resisting Frames (M&Bctility of MRF Infill walls¢ Non-structural elements

UNITC IV | Analysis andDesign \ Hours : 9

Calculation of EQ loaqd 3D modelling of building systems and analysis (theory only) Design and detail
frames, shear wall, and frame walls

UNITQ V | Cyclic Loading Behaviour \ Hours : 9

Cyclic loading behaviour of RC steel gmetstressed concrete elementsModern concepts; Base isolatiort
Adoptive systemsg Case studies

Total Contact Hours : 45 | Total Tutorials : | Total Practical Class : 30 | Total Hours : 75

Reference Books:

1. Pankaj Agarwal and Manish Shri Khar@l® I NIi Klj dzt 1S wS&aiaadl yid 5 Balbf
India, New Delhi, 2007.

Hd . dA £ Sy YPIdPY ALYGNRRAzOGAZ2Y G2 GKS ¢KS2NB 4
Cambridge University Press 1996.

od { Y 5dAIFISAAALN NIUKIpPERARIYyw 2 F { G NHzO G dzNB

nd trkdA &8 ¢ YR tNASaGtes adbodwedx a&! &S$s
and Sons, 1991.

4¢3 hEH
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Department :Civil Engineering Programme:M.Tech. StructuradEngineering

Semester :One Category :LB

. . Hours / Week Credit Maximum Marks
SubjectCode Subject 3 T S C CA SE ™
CEB3 Structural Engineering Laboratory | O 0 3 2 60 40 100

Prerequisite 1

1 To impart knowledge on behavior dflodulus of elasticity of concrete, Ner

o destructive testing techniques.
Objectives

9 Procedure involved in testing large scale beams

1 Usage of Mechanical and electrical strain gauges in real time testing.

1 Students will have knowledge in behavioof RC beams and utilisation of strg
Outcome gauges, NDT equipments.

Utilization of mechanical and electrical resistance strain gauges, NDT equipments, load eelhcfpasition
systems¢ Study onthe behaviour of under and over rdiorced concrete beamsg Study onthe behaviour of
beams under sheat Study onthe behaviour of steel beams under flexure.

Total Contact Hours : | Total Tutorials : | Total Practical Class : 45 | Total Hours 45




Department :Civil Engineering Programme:M.Tech Structural Engineering

Semester :Two Category :TCM

. . Hours / Week Credit Maximum Marks
SubjectCode | Subject 3 T S C CA SE ™
CcH64 Finite Element Methods 3 0 2 4 50 50 100

Prerequisite

To gain basic knowledge in modeliofgstructures using finite element Methods

. 1
Objectives 9 To understand the concepts of developing finite elements and FE packages

1 An ability to generate the shape functions of various elements used in FE packag

Outcome understand the assembly and solution techunis.

UNITG Introduction \ Hours : 15

Differential equilibrium equations strain displacement relation linear constitutive relation-special cases|
Principle of stationary potential energyapplication to finite element methods.

UNITG Il | ElementFormulation \ Hours : 15

Numerical techniques in finite element Analysi®isplacement models Convergence requirements. Natur
coordinate systems; Shape function. Interpolation functienLinear and quadratic elements Lagrange &
Serendipity elementsStrain displacement matrixElement stiffness matrix and nodal load vector

UNITg I | Stress Analysis and 2{Elements \ Hours : 15

Two dimensional isoparametric elementsour nodedquadrilateral elementg triangular elementsComputation
of stiffness matrix for isoparametric elementslumerical integration (Gauss quadratur€onvergence criteria fo
isoparametric elements.

Assemblage of elementsDirect stiffness methodSpeciakcharacteristics of stiffness matriBoundary condition
& reaction- Gauss elimination and LDT decomposiiBasic steps in finite element analysis.

Analysis of framed Structure@D truss element 2D beam element. Analysis of plate bendingtisplacenent

functions- plate bending Elements Introduction to finite element analysis softwares

Practices

Analysis of a beam usingdlbeam elements
Analysis of a Truss usingd1Truss elements
Analysis of beams using 2D elements
Analysis of a plate with analithout hole
Analysis of a retaining walls using plane strain elements
Thick cylinders subjected to pressures
Analysis of rectangular plates

Analysis of irregular plates

Analysis of a rectangular water tank

10 Analysis of a circular water tank

©COoNT~WDE

Total Contat Hours : 45 | Total Tutorials : | Total Practical Class : 30 \ Total Hours : 75

Reference Books:

1. YNRAAKYlF Y22NIKe / {3 ACAYyAGS 9f SYSVYHil, 199651 f @ 3 A &

2.558FA / o{f YR ' 0SSt WHCOYSYiLyaSBRAPREZI 2V THERE A
New Delhi 2000.

3. wkYlFEOKIFIYRANYY WX &. 2dzyRINBE YR CAYyAGS 9t S
Chennai, 2000.

4, [ 231y 5@ ! S GCANRUG [/ 2dzNE S sob WdiadEditdhn, BewyDalhi, 300R f S

5. wSRR& WobdX a!y LYGNRRIzOGAZ2Y ¢2 ¢KS CAYyAGS 9

10



Department :Civil Engineering Programme:M.Tech. Structural Engineering

Semester :Two Category :TY

. . Hours / Week Credit Maximum Marks
SubjectCode | Subject 3 T S C CA SE ™
CHG65 Designof Steel Structures 3 1 0 4 40 60 100

Prerequisite

To analyse the few important steel structures

. 1
Objectives - . :
) 1 To understand the codagrovisions for design of various steel structures.

1 Atthe end of the course the students would develop confidence and adequate cap:

Outcome L . .
in simple practical design.

UNITG Design of Structural Elements \ Hours :9

Design of members subjected to lateral loads and axial loads, Sway arsivagrirames, Design of Purlins, Lou
rails, Gable column and Gable wind gird@esign of Moment Resisting Base Plates

UNITG Il | Design of Connections \ Hours :9

Types of connectiorggUnstiffened and Stiffened seated Connecti@igoment Resistant ConnectiogsClip angle
Connectiong; Split beam ConnectiorisFramed Connections.

UNITg Il \ Analysisand Desigrof Towers& Chimneys \ Hours :9

Analysis and Design dflicrowave / Transmission Line Towerdypes of bracing patterns Sag and Tensio
calculations. Design of Self supporting Chimo®&esign & Base Plates, foundations andchor bolts Guyed Stee
Chimney Guwy ropes- Stresses due to wind@ng withload calculatior Gust Factor Method.

UNITg IV | Plastic Analysisf Structures \ Hours :9

Introduction, Shape factor, Moment redistribution, Combined mechanisms, Analysis of portal frames, Ei
axial force- Effect of shear force on plastic momeBtesign of continuous beam&nalysis of Gable Frames.

UNITG V | Design of Light Gauge Steel Structures \ Hours :9

Behaviour of Compression Element&ffective width for load and deflection determination Behaviour of
Unstiffenedand Stiffened Elements Design of webs of beangsFlexural memberg Lateral buckling of beams
Shear Lag Flange Curling Design of Compression Membey$Vall StudsPrefabricated Steel Structures.

Total Contact Hours45 | Total Tutorials 15 | Total Practical Class : \ Total Hours : 60

Reference Books

1. Subramanialh = a5S&A3dy 2F {GSSt {GNH2OGdzZNB&¢ X hET2NR
2. Dayaratnamt = a5Sairdy 27F {"I’éAf,Inc{iaijzomiZO[idzN\BééZ I dl P

3. Linton E. Grinteét 5 S & AaRyRS2NB/ { (i SS¢ {uNJaIzOudzNJSan 9 dzNJ & Al
4, W2KY 9 [20KSNEZX a5SaAr3dy Ay { GNHzOGdzNIF £ {GSSft ¢
5[ éeyy { .SSRfSz atfladAaAd 58ar3ay 2F {iSSt CNIY
6.2AS 28y _dzZ a5Sardy 2F /2fR C2NXSR {GSSt {dGNJ
7.5dAa3FE {oYPT 4[AYAQG {GFGS 5Sar3dy 27 {uéét { @
8. { KA@STI N adwds d&[ A Y Btdet {Ziileakihg BvBLEd ANBW Dehiy20340.0 NHzO i

11



Department :Civil Engineering Programme:M.Tech. Structural Engineering
Semester :Two Category :LB
: . Hours / Week Credit Maximum Marks

SubjectCode | Subject 3 T P c CA SE ™
CEB6 CADin Structural Engineering 0 0 3 2 60 40 100
Prerequisite
Objectives 1 To impart knowledge on use of Structural Engineering software for analysis of struci

1 An ability to generate the shape functions of various elements used in FE packag
Outcome . :

understand the assembly and solution techniques.

Use of software STADDPro, SAP 2000N, ETABS and ANSYS.

Analysis of space truss
Analysis of space frame

©CoNOTOrLDNE

Introduction to pre, post processors and analysers

Analysis of different floor/roof plans faalculation of centre of stiffness and centre of mass.
Analysis of symmetrical buildings using response spectrum method

Analysis of unsymmetrical buildings using ELCENTRO seismic record.

Analysis of rectangular plate with hole at centre.

Analysis of rectagular beams usingolid elements

Analysis of frames with infills/shear walls.

10 Introduction to pushover analysis and progressive collapse analysis.

Total Contact Hours : | Total Tutorials :

| Total Practical Class : 45 | Total Hours : 45

12



Department :Civil Engineering

Programme:M.Tech.Structural Engineering

Semester :Three Category :PR
. . Hours/week Credit | Maximum marks
Subjectcode | Subject 3 T S C CA SE ™
Research Methodology - - 3 1 100 0 100

Prerequisite -

Objectives E

To educate students to methods of selection of research problems
To expose students to different research methods

Outcomes

1 Students will be capable to identify and narrow down to the area of research on the b
the requirements of industrial and global requirements

1 Students will exhibit the domain skill to choose suitable research methods to execute
research effectively

1 Students will possess knowledge to further their academic program, namely, Ph.D
program.

Definition of research:Research¢ Definition; Concept of Construct, Postulate, Proposition, Thg
Hypothesis, Law, Principle. Definition and Dimension of a Th&angtions and Characteristics; Types
Theory: General Theory and Particular/ Empirical Theory. Cases and their Limitations; Causal R
Philosophy and validity of research. Objective of research.
Characteristics of research/arious functions thatlescribe characteristics of research such as system
valid, verifiable, empirical and critical approach.

Types of researchPure and applied research. Descriptive and explanatory research. Qualitativ
guantitative approaches.

Research procedureFamulating the Research Problem, Literature Review, Developing the objec
Preparing the research design including sample. Design, Sample size.
Considerations in selecting research probleRelevance, interest, available data, choice of data, Ana
of data, Generalization and interpretation of analysis.

Outcome of researchSignificance of report writing Layouts of the research repoctTypes of reports;
Oral presentation¢ Mechanics of writing research repoct Precautions for writing research refs ¢
Plagiarism and copy right violatigrPatent writing and filing.

Total contact hours: Total tutorials: - ‘ Total practical classes:15

Total hours: 15

Referencebooks:

1. Dawson, Catherind2ractical Research MethoddBS Publishers and Distributors, New Delhi, 2002
2. Kothari, C.RResearch Methodologiethods and Technique®Viley Eastern Limited, New Delhi, 1985.
3. Kumar, RanijitResearch Methodology, A Stby-Step Guide for Beginner@nd.ed), Pearson Education,

Singapore, 2005.
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Department :Civil Engineering

Programme:M.Tech. Structural Engineering

Semester :Three CategoryPR

. . Hours / Week Credit Maximum Marks
SubjectCode | Subject 3 T p C CA SE | ™
CH67 Project Phasel 0 0|24 9 150 | 150 | 300

Description

The project work will start in semester Il and the duration would be six months. Project gh
includes introduction including objectives, limitations of study, Literature Survey, backgroy
the research, Problem statement and methodology of wohedretical contents associated wit
topic of research, Field Applications, case studies, Data collection from field/organizatic
details of experimental work/analytical work. The evaluation of the dissertation wilshger the

regulations.

14



Department :Civil Engineering Programme:M.Tech. Structural Engineering
Semester : Four Category :PR

: . Hours / Week Credit Maximum Marks
SubjectCode | Subject 3 T p C CA SE ™
CE168 Project Phasell 0 0 | 36 14 200 | 200 400

Descriptin

It is the continuation of the Project phaselt includes a detailed experimental work/ analytiq
work, results and discussion, conclusions and future research work. The project is
submitted at the end of fourth semester. The evaluation of the efisdion will beas per the
regulations. The findings /outcome of the dissertation work shall be published in stan
journals/symposia etc. Publication may be completed before the-widez examination.

15



SYLLABUEElective Subjects)
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Department :Civil Engineering Programme:M.Tech. Structural Engineering

Semester Category :TY
. . Hours / Week Credit Maximum Marks
SubjectCode | Subject 3 T T p C CA SE ™
CEB9 Stabilityof Structures 4 0 |0 4 40 60 100

Prerequisite

1 To learn different formulation principles such as Energy principle, RayRgigymethod,
Objectives Galerkin Method etc
9 To deal with stability problems in structural forms and systems.

By the end of this course, students da@able to
1 Analyze stability of structural systems with various boundary conditions and loads.
1 Use approximate methods to compute critical elastic buckling loads.
9 Better understanding of stability problems in structural forms and systems.

Outcome

UNITg | Buckling of columns \ Hours :12

Introduction ¢ concepts of stabilityg methods of Neutral Equilibriung Euler columng Eigen value probleng
Axially loaded columg Eccentrically loaded column

UNITG Il | Energy principle \ Hours :12
Raleigh Ritz method Galerkinmethod¢b dzY SNA OF f YSGK2R& 0bSg YI NJ] Qa (
UNITG IlI | Beams and Beam columns \ Hours :12

Introduction ¢ lateral buckling of beams Beam column with concentrated and distributed loagigeffect of axial
load on bendingtiffness

UNITG IV | Buckling of frames \ Hours :12

Introduction ¢ modes of buckling; Gritical load using various methods Neutral equilibrigrslope deflection
equations, matrix method.

UNITC V | Buckling of plates \ Hours :12

Differential equation éplate buckling; Qritical loadon plates for various boundary conditiog€Energy method;
Finite difference method Shear deformation of plates.

Total Contact Hours : 60 | Total Tutorials : | Total Practical Class : | Total Hours : 6(

Reference Books

1. ¢ A Y2 &KSy ] 2Theoykf elsBasBliify KMcGraw Hill Book Company, 1981

2. AlexandarChajesgPrinciples of Structural Stability TheérPrentice Hall, New Jersey, 1980

3. lyenger N.G.RiStructural Stability of columns and plagegffiliated Eastvest press Pvt Ltd., 1990.
4. . f S A Bukling Stredgth of metal structukesvicGraw Hill 1991.
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Department :Civil Engineering Programme:M.Tech. Structural Engineering

Semester Category :TY

. . Hours / Week Credit Maximum Marks
SubjectCode | Subject 3 T S C CA SE ™
CEEO Desigrnof Shell Structures 3 1 0 4 40 60 100

Prerequisite

1 To present the foundations of the classical theory of shells.

Objectives 9 To understand the limitations and differences of shell theories witloimtext of the theory
of elasticity
By the end of the course, students can
Outcome 1 Apply the theory of shells in engineering designs.
9 Enrich research capability in shells.
UNITGI Introduction \ Hours :9

Classification of shellstypes of shells Structural action shells of revolution & shells of translatierexamples-
membrane theory limitation of membrane theory

UNITgIl | Flexural Theory \ Hours :9

Flexure theory Design of cylindrical shell by D.K.J. Methaitier theories of analysisuse of ASCE manual for tl
design of cylindrical sheligrestressing of shells

UNITc Il | Cylinderical Shelland Folded Plates \ Hours :9

Beam method o&nalysis of cylindrical shell by Lundgrdimitations - Detailed design of cylindrical shellslyper
shells &conoidal shells. Element of Buckling of shells & shell strucAmalysis and Design of Folded plates

UNITGIV | DoublyCurved Shells \ Hours :9

Bending theory of doubly curved shelldyperbolic parabolic shells subjected to external loads and gravity-Iq
shells of revolution.

UNITq V \ Buckling of RC Roof Shells and Pyramids \ Hours :9

Slenderness of beangsCircular shellg Buckling strength of supporting membegSoftwares for analysisDesign
of pyramid roofs.

Total Contact Hours45 | Total Tutorials 15 | Total Practical Class : | Total Hours : 6

Reference Books

1. Ramaswam.SpDesign and Construction of Concrete Shell Rp&BS Publishers, 1986.

2. Timoshenk&& S.W Krieger dTheory of Plates & Shat|sMcGraw Hill and Co, 1959.

3. Dr.N.K. BairagiShell Analysé Khanna Publishers, 1990.

4. Design of Cylindric&oncrete ShelldNo.31, ASCE Manual of Engineering Practice.

5. Rudolph Silard,dTheory and analysis of Plates; Classical and Numerical Méttibdst NBIslli187Q S

6. G.E.O Widra, Chung.H.,D.HOiesign and Analysis of Plates and Sélieer So@ty of Mechanical, 1986

TO® + NHKSaAS to/ > 45S5aAr3dy 2F wSAYTF2NOSR / 2y ONFB
2010.

8.1S221ampyy X &/ NAGSNAI F2NJ 55aA3dy 2F wSAYyF2NDOSR
Delhi.

9. ASCE Manual,d\N31, American Society of Civil Engineering, USA, 1952.
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Department :Civil Engineering Programme:M.Tech. Structural Engineering

Semester Category :TY
. . Hours / Week Credit Maximum Marks
SubjectCode | Subject 3 T S C CA SE ™
CEEY Design of Bridges 3 1 0 4 40 60 100

Prerequisite

1 To study the loads, forces on bridges and design of several types of bridges.

Objectives
9 At the end of the course, the student is able to select the type of bridge, design a
Outcome .
construction
UNITG Introduction \ Hours :9

Classification, investigations and planning, choice of type, IsReCifications for road bridges, standard live log
other forces acting on bridges, general design considerations.

UNITG Il | Loads orBridges \ Hours :9

Indian Road Congress (IRC) bridge coeddimmensions- dead and live loads impact effect- wind and seismig
forces- longitudinal and centrifugal forceshydraulic forces earth pressure temperature effect and secondar
stresses.

UNITC Il | Slab ad T- Beam Bridges \ Hours :9

Design of slab bridgesskew slab culverts box culverts. F Pigeaud curves Courbon's theory Hendry Jaega
method design of Theam bridges.

UNITC IV | Long Span Bridges \ Hours :9

Hollow girder bridgesbalanced cantilever bridgesontinuous girder bridgesrigid frame bridges arch bridges
bow string gird Prestressed concrete bridgesomposite prestressed concrete super structureBlexural and
torsional parameters; Coud 2 Y Q a ¢DitSbatiN®ceefficient by exact analysis Design of girder sectiog
maximum and minimum prestressing forae&ccentricityg Live load and dead load shear foregg€able Zone ir
girder ¢ check for stresses at various sectiansheck fo diagonal tensiorg Diaphragms; End block; short term
and long term deflections.

UNITQV | Bearings ad Substructure \ Hours :9

Different types of bearings Design of bearings Design of masonry and concrete piers and abutmerifypes of
bridgefoundationsc Design of foundations.

Total Contact Hours45 | Total Tutorials 15 | Total Practical Class : \ Total Hours : 60

Reference Books

1. Johnson Victor DEssentials of Bridge Engineerin@xford and IBH Publishing Co.Pvt.Ltd.,XDeihi, 2006.

2. Krishna RajN. "Design of Bridges'fourth editionOxford& IBM Publishing Co, Bomb&009.

3. Raina/.K."Concrete Bridge PracticeTata McGraw Hill Publishing Co., New Deli$91

4. Taylor F.W, Thomson S.E. and SmuisKReinfoiced Concrete BridgesJohn Wiley & Sons, New Yo
1955

5. Conference Proceedingddvances and Innovations in Bridge Engineerii@j, Madras and Indian Instituf
of Bridge Engineering Tamilnadu, Allied Publisher, New Delhi, 1999
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Semester Category :TY
. . Hours / Week Credit Maximum Marks
SubjectCode | Subject 3 T S C CA SE ™
CEF2 Theoryof Plates 3 1 0 4 40 60 100

Prerequisite

9 To study the behaviour and analysis of thin plates and the behavioAnisiotropicand

Objectives thick plates.

1 The students will gaindowledge in approximate methods of plate analysis.

Outcome 1 The students will gaindowledge in orthotropic and moderately thighates.

UNITG Introduction to PlateTheory \ Hours :9

Thin Plates with small deflectionLaterally loaded thin plates, governing differential equation, various boun
conditions.

UNITG Il | Rectangular Plates \ Hours :9

Rectangular plates Simply supported rectangular plates, Navier solution and Levy's method, Rectangular
with various edge conditions, plates on elastic foundation.

UNITC Il | Circular Plates \ Hours :9

Symmetical bending of circular platesiniformly loaded circular plates, circular plates with circular hole at
centre, circular plates concentrically loadatithe centre.

UNITC IV Approximate Methods \ Hours :9
Energy methods, Finite difference and Finite element methods.
UNITq V | Anisotropic Plates and Thick Plates \ Hours :9

Orthotropic plates and grids, moderately thick plates.

Total Contact Hours45 | Total Tutorials :15 | Total Practical Class : \ Total Hours : 60

Reference Books

1. Timoshenko & Y NA STASNJ { 2 & & KIST A N 2 Ta ODINT- 5S3 Af £ . 22
H® . FANF3IA atflGS 'ylrtearaedsr YKFYyYlF tdzmtAaKSNEH
od wWSRR& W bX G¢KS2NR |yR !ylfteéara 2F 9ftladaro
nd {TAfFNER Wit lalKiS®2aAa 2F tfliSaés t NByidiaoSs
5. Chandrashekahara K. Theory of Plates, University Press (India) Ltd., Hyderabad, 2001.
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Semester Category :TY

. . Hours / Week Credit Maximum Marks
SubjectCode | Subject 3 T S C CA | SE1 ™™

CEE3 Prestressed Concrete Structures 3 1 0 4 40 60 100

Prerequisite

9 To make the students understand the basic concept of pre stressed comstngtéures.
1 To analyse a few important pre stressed concrete elements
1

Objectives . . :
: To understand the various codal provisions for the design of prestressed cor
structures.
Outcome 1 Gain knowledge of the behaviour of structure under prestressing, advantag

prestress, systems, losses and deflection due to prestressing of concrete memberg

UNIT¢ Analysis ofPrestressedConcreteMembers \ Hours :9

Limit state of collapse against flexure, sheand torsion- limit state of serviceability Limit State design o
partially prestressed concrete beam€rack widths in Prestressed concrete members.

UNITG Il | Statically IndeterminateStructures \ Hours :9

Analysis and design of continuous beams and fragidsthods of achieving ContinuitChoice of cable profile
linear transformation; concordar cable profile

UNITC Il | Composite Sections \ Hours :9

Composite sections of prestressedncrete beam and cast in situ RC stadnalysis of stressesdifferential
shrinkage deflections- Flexural and shear strength of composite sectiobgsign of composite sections.

UNITG IV | PrestressedConcreteBridges \ Hours :9

Advantages,Pretensioned and podensioned prestressed concrete bridge decks, Design of-teosioned
prestressed concrete slab bridge deck adge@m slab bridge deck.

UNITG V | Miscellaneous Structures \ Hours :9

Analysis and design of prestressedncrete pipes, tanks, one way and tweay slabs (numerical problems
restricted to pipes and tanks onlypesign of end blockAnchorage zone stresses for post tensioned memb
Anchorage ZonReinforcements

Total Contact Hours45 | Total Tutorials :15 | Total Practical Class : | Total Hours : 60

Reference Books

. N.KrishnaRajudPrestressed ConcredeTata Mc.Gaw-Hill Company Ltd., New Delhi, 2002.

. Lin T.YdPrestressed Concrete Structuéedohn Wiley & Sons, 1982.

. V. GuyondPrestressedConcrete Vdl. | and I€, Gntractors Record Ltd., London, 1995.

. S.KMallick and A.PGuptadPrestressed concrefe Oxford an IBH Publishing Co., New Delhi, 1983.

. AbelP.W. ,6An Introduction to Prestressed Concrét& - #t8Alf Concrete Pull_td., London, 1981.

. 1S: 1348 1980,4Code of Practice of Prestressed Concighedian Standards Institution.

. Raja Gopalan MPrestressed ConcreteNarosa Publishing House, New Delhi, 2002.
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