Course Structure & Curriculum

For
M. Tech Course
in

STRUCTURAL ENGINEERING
CURRICULUM STRUCTURE

FIRST SEMESTER

A. THEORY
S| _ C_:ontacts _
No. Code Subjects (Period / Week) Credits
L T| P Total
1. SE (CE) 101 Advanced Engineering Mathematics 3 110 4
2. SE102 Industrial Management 4 0 [0 4 4
3. SE103 Advanced Structural Analysis 410] 0 4 4
4. SE104 Soil Structure Interaction 4 10| 0 4 4
5. SE105 Elective - | 4 0 O 4 4
Total of Theory 20 20
B. LABORATORY / PRACTICAL
S| _ Qontacts _
No Code Subjects (Period / Week) Credits
) L|T P Total
6. SE191 Structural Laboratory | 00| 3 3 2
7. SE192 CAD LAB 0|0 3 3 2
8. SE181 Seminar - | q 2 0 2 1
Total of Practical/Laborator 8 5
Total of Semeste 28 25
Elective — I: One subject to be chosen from the flolwing subjects.
Code Subjects
SE105A Bridge Engineering
SE105B Structural Optimisation
SE105C Repair & Rehabilitation of Structure
SECOND SEMESTER
A. THEORY
S| . Qontacts .
No: Code Subjects (Period / Week) Credits
L| T P Total
1. SE201 Advanced Structural Design 4 9 0 4 4
2. SE202 Structural Dynamics & Earthquake Engineering 0 0 4 4
3. SE203 Theory of Elasticity & Plasticity 4 [0 D 4 4
4. SE204 Elective — 1l 4 0 0 4 4
5. SE205 Elective — 11l 4 0 0 4 4
Total of Theory 20 20
B. LABORATORY / PRACTICAL
S| . Qontacts .
No Code Subjects (Period / Week) Credits
) L|T P Total
1. SE281 Seminar - 1l q 2 0 2 1
2. SE292 Structural Laboratory Il D O 3 3 2
Total of Practical/Laborator 5 3
Total of Semeste 25 23
Elective — II: One subject to be chosen from the flowing subjects.




Code Subjects
SE204A Advanced Foundation Engineering
SE204B Prestressed Concrete Structures
SE204C Composite Material & Structures
Elective — 1ll: One subject to be chosen from the fitowing subjects.
Code Subjects
SE205A Environmental Impact Assessment
SE205B Advanced Concrete Technology
SE205C Construction Technology & Management
SE 205D Theory of Elastic Stability and BehaviouMstal Structure
THIRD SEMESTER
A. THEORY
S| _ C_:ontacts _
No. Code Subjects (Period / Week) Credits
) L | T P Total
1. SE381 Pre-submission Defense of Dissertation 0 0 0 0 4
2. SE382 Dissertation (Progress) 0 0 0 24 18
Total of Semeste 24 22
FOURTH SEMESTER
B. THEORY
S| . Qontacts .
No. Code Subjects (Period / Week) Credits
) L| T P Total
1. SE481 Dissertation (Completion) D [0 0 24 18
2. SEA482 Post-submission Defense of Dissertation 0| @ 0 6
SE282 Comprehensive Exam 0|0 0 4
(Viva-Voce)
Total of Semeste 24 28

TOTAL CONTACT HOURS

LECTURE

Total Credit Point: 98

ADVANCED ENGINEERING M ATHEMATICS
(cope: SE(CE) 101)

152 INTERNAL ASSESSMENT
139 EXAMINATION

130
.70




TUTORIAL 013 TOTAL MARKS 1100

Statistic: Elements of statistic, frequency distribution; Cept of mean, median, mode and different typesisifibution;
Standard deviation and variance; Curve fitting lstesquare method; Correlation and Regression, fesfirlypothesis;
Basic type of factorial design and Analysis of \dade.

10
Matrix operation : Matrix operation Eigen value and Eigen vectoriteyative methods. Diagonalisation and square matri
8
Laplace transform, Fourier transform Fourier integral and their applications. 6

Numerical method Interpolation by Polynomial, Error analysis, S@un of system of linear equation by Gauss Seidal
iterative method, Newton Rapson method Numericaédrattion by Gauss quadrature, Solution of ordirdifierential
equation by Rayligh-Ritz method.

10

Ordinary Differential Equation : i) 2" order homogeneous equation ii) Euler Cauchys empuadii) non homogeneous
linear equationPartial differential equation: i) wave equation — one and two dimension, ii)thegpuation- one dimension
and two dimension5

REFERENCE BOOK:

1) Introductory Methods of Numerical Analysis by S.S&stry (PHI)

2) Numerical Methods for Scientific and Engineering Qamation by M. K. Jain, S. R. K. Lyengar, R. K. Jéiew
Age)

3) An Outline of Statistical Theory, Vol. I, Il by M. Goon, M. K. Gupta, B. Dasgupta (The World Pregs Btd.)

4) The Design of Experiments to Find Optimal ConditibgsYu. P. Adler, E. V. Markova, Ylu V. GranovskyI(R,
1975, Moscow)

5) Advanced Engineering Mathematics by Erwin Kreygdighn Wiley & Sons, Inc)

6) Advanced Engineering Mathematics by Stanley Groastn@/illiam R. Derrick (Harper & Row Publishers).

INDUSTRIAL M ANAGEMENT
(cope: SE102)

TOTAL CONTACT HOURS 152 INTERNAL ASSESSMENT  : 30
EXAMINATION .70
TOTAL MARKS  :100

Classification and Importance of Operations Managerant:

Operations Management in corporate profitabilityc&@mpetitiveness; Operations strategy; Types & dharestics of

manufacturing systems & service systems.

Operations Planning and Control:
Forecasting for operations; Inventory planning &trol; Materials requirement planning; Planningdurotion in aggregate
terms; Operations scheduling; 25

Quality Assurance:
The quality assurance system; choice of processediadbility; control of quality. 8

Maintenance Function:
Preventive maintenance; Overhaul and replacement. 4

Management Information System:
Need & structure of MIS; Data Processing Systensal3ources & Management. 5

Human resource management:

Concept and evolution; Manpower planning; recruitt@erd selection; Motivating personnel; Leadership
7
REFERENCE BOOK:

1) Modern Production / Operations Management by Buffaatin, & Ed., John Wiley
2) Operations Management by Russell & Taylor (Wileyidnivt. Ltd.)

3



3) Management Information Systems by Larry Long (Reeritiall)
4) Enterprise Resource Planning by A. Leon (TMH)
5) Human Resource Management by C. B. Gupta (Sultan Chand)

ADVANCED STRUCTURAL ANALYSIS
(cope: SE103)

CONTACT HOURS INTERNAL ASSESSMENT  : 30
L:3 T:1 P:0 EXAMINATION .70
TOTAL CONTACT HOURS 152 TOTAL MARKS  :100

Matrix Algebra — methods for matrix inversion aradusion of simultaneous equations — band and spaegex techniques-
stiffness and flexibility matrices of structurakeients — various co-ordinate system and their fisemation and synthesis-
matrix formulation of force and displacement methedmember approach. Finite element concept inri&eging Analysis
— Displacement model shape functions and elemenpepties. Analysis of plane stress/strain — axiistnic stress
analysis. Weighted residual methods and variatidoahulation of Finite Element Analysis. Isoparanetelement —
Numerical integration — assemblage of elementsuti®ol techniques — Finite element programming — os@ackage
programmes.

REFERENCE BOOK:
1) Numerical Methods for Engineers by Chopra

2) Finite element procedure-- K.J.Bathe

3) matrix analysis of frame structure-- wever/gere

4) Structural analysis — A matrix approach by G.S. et Gupta

5) Numerical Methods for Engineers by Steven C. Chdpagmond P. Canale

SOIL STRUCTURE INTERACTION
(cope: SE104)

CONTACT HOURS INTERNAL ASSESSMENT  : 30
L:3 T:1 P:0 EXAMINATION .70
TOTAL CONTACT HOURS 152 TOTAL MARKS  :100

General soil-structure interaction problems: Conpaessures and soil-structure interaction for skafoundations, concept
of sub grade modulus, effects/parameters influgnsimbgrade modulus. Soil behaviour, Foundation \aehg Interface
behaviour, Scope of soil foundation interactionlgsia, soil response models, Winkler, Elastic comtim, Two parameter
elastic models

Beam on Elastic Foundation: Soil Models: Infiniteb®e Two parameters, Isotropic elastic half spacglysis of beams of
finite length, Classification of finite beams inaBbn to their stiffness.

Plate on Elastic Medium: Thin and thick plates, ke of finite plates, Numerical analysis of fimiplates, simple
solutions.

Elastic Analysis of Pile: Elastic analysis of siaglile, Theoretical solutions for settlement anadlaistributions, Analysis
of pile group, Interaction analysis, Load distribatin groups with rigid cap.

Laterally Loaded Pile: Load deflection predictioar flaterally loaded piles, Sub-grade reaction afattie analysis,
Interaction analysis.

REFERENCE BOOK:
1) Selvadurai, A. P. S, Elastic Analysis of Soil-Fdation Interaction , Elsevier,1979.

2) Poulos, H. G., and Davis, E. H.,Pile Foundationlpsia and Design, John Wiley,1980.

3) Scott, R. F., Foundation Analysis, Prentice HAB1

4) Structure Soil Interaction - State of Art Reporstltution of Structural Engineers, 1978.

5) ACI 336. (1988), Suggested Analysis and Design Rhwess for combined footings and Mats, American Cetecr
Institute, 1988.

STRUCTURAL LABORATORY |
(cope: SE191)

CONTACT HOURS INTERNAL ASSESSMENT ~ : 40



L: 0 T:0 P:3 EXAMINATION 160
TOTAL CONTACT HOURS : 36 TOTAL MARKS  :100

Important physical tests on cement and aggregBtesical tests on reinforcement, Destructive anuahestructive tests on
concrete.

CAD LAB
(cope: SE192)
CONTACT HOURS INTERNAL ASSESSMENT  : 40
L:0 T:0 P:3 EXAMINATION 160
TOTAL CONTACT HOURS 152 TOTAL MARKS  :100

Introduction and important features of a softwagalohg with analysis and design of structures.

ADVANCED STRUCTURAL DESIGN
(cope: SE201)

CONTACT HOURS INTERNAL ASSESSMENT  : 30
L:3 T:1 P:0 EXAMINATION .70
TOTAL CONTACT HOURS 152 TOTAL MARKS  :100

Flat slab, Grid slab, Deep beam, Shear wall, Frainear wall interaction, Cylindrical shell, Structifer handing materials
like silo and bunkers, Liquid retaining structurBde and Pile cap.

Design provisions as envisaged in various Indiam&ards.

REFERENCE BOOK:
1) Design of Reinforce Concrete Structures A. K. Gupta

2) Limit State Design of RCC A.K. Jain
3) Limit State Design of RCC Structure by Pillai & Menon

STRUCTURAL DYNAMICS & EARTHQUAKE ENGINEERING
(cope: SE202)

CONTACT HOURS INTERNAL ASSESSMENT  : 30
L: 3 T:1 P:0 EXAMINATION 170
TOTAL CONTACT HOURS 152 TOTAL MARKS  :100

Introduction — Single and multi-degree freedom esyst, undamped and damped systems, numerical itiggstheme,
modal analysis for undamped and damped systemsgatitih of continuous elastic media — Beam, Plates.

Characteristics of earthquake, Earthquake respdrsteustures, Concept of earthquake resistant deg§igdal provision for
design of buildings, design of liquid storage tarkgiefaction, non-engineered construction, spdojacs.

REFERENCE BOOK:
1) Structural dynamics theory and computation by Pazid/

2) Seismic analysis of the Structure b y T.K.Dutta
3) Introduction to Structural Dynamics by John M. BiglyicGraw Hill)
4) Dynamics of Structures by Jagmohan L. Humar (ABAlkema Publisher)

THEORY OF ELASTICITY AND PLASTICITY
(copEe: SE203)

CONTACT HOURS INTERNAL ASSESSMENT  : 30
L: 3 T:1 P:0 EXAMINATION 170
TOTAL CONTACT HOURS 152 TOTAL MARKS  :100



Elasticity: Introduction to tensor analysis; thrdenensional stress and strain analysis. Two dinoeasi problems in
cartesian, polar and curvilinear co-ordinates, bepdf a beam, thick cylinder under pressure, cexpiariable, harmonic
and bi-harmonic functions. Torsion of rectangularsbincluding hollow sections, bending problemsergy principles,
variational methods and numerical methods.

Plasticity: basic concepts and yield criteria. Bopres of plasticity, elasto-plastic analysis ofsion and bending problems,
torsion of a bar of oval section (Sokoloskey’s noeth problems of spherical and axial symmetry, Btips and plastic flow,
strain hardening.

REFERENCE BOOK:
1) Theory of Plasticity by Chakraborty

2) Theory of Elasticity by Timoshenko S.P. and Goodier

3) Theory of Elasticity and Plasticity by Timoshenk® Sand Woinowsky-Kreiger
4) Plasticity Theory by Jacob Lubliner

5) Theory of Elasticity and Plasticity by Harold MaleoWestergaard (HUP)

STRUCTURAL L ABORATORY I
(copEe: SE292)

CONTACT HOURS INTERNAL ASSESSMENT  : 40
L: 0 T:0 P:3 EXAMINATION 160
TOTAL CONTACT HOURS 152 TOTAL MARKS  :100

Analysis and design of a multistoried building wsigoftware, Preparation of detailed drawings ofedént structural
elements including ductility detailing.

ELECTIVE -1 (SE105)

BRIDGE ENGINEERING
(cope: SE105A)

CONTACT HOURS INTERNAL ASSESSMENT  : 30
L:3 T:1 P:0 EXAMINATION .70
TOTAL CONTACT HOURS 152 TOTAL MARKS  :100

Introduction, historical review, Engineering andsthetic requirements in bridge design, Introducttonbridge codes.
Economic evaluation of a bridge project. Site itigegion and planning;. Factors affecting scour @savaluation. Bridge
foundations - open, pile, well and caisson. Piabsitments and approach structures; Superstrucamalysis and design of
right, skew and curved slabs. Girder bridges - sypead distribution, design. Introduction to logygan bridges - cantilever,
arch, cable stayed and suspension bridges.

REFERENCE BOOK:
1) Principle & Practice of Bridge Engineering by S.PndBa- Dhanpat Rai

2) Bridge Engineering by Demetrios E. Tonias, Jimhh&
3) Design of Bridge Structures — Jagadish & JayaramentkRe Hall
4) Bridge Engineering by S. Ponnuswamy (Manohar Pubilgs® Distributor)

STRUCTURAL OPTIMIZATION
(cope: SE105B)

CONTACT HOURS INTERNAL ASSESSMENT  : 30
L: 3 T:1 P:0 EXAMINATION 170
TOTAL CONTACT HOURS 152 TOTAL MARKS  :100

Classical methods — theory of layout — Differentalculus — simultaneous modes of failure — Fullesgted design —
optimality criterial methods.

Mathematical programming and computer techniquelnear programming — Revised simplex method, noadin
programming fundamentals — Methods for one dimexaioninimization — Direct search and gradient mdthdor
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unconstrained problems — use of penalty functiors sequential L.P. for constrained optimisationbfgms — Geometric
programming and dynamic programming — applicat@msttuctural engineering problem.

REFERENCE BOOK:
1) Engineering Optimization : Theory and PracticeRap, Singireshel S.

2) Advances In Structural Optimization by J. HerskeyBpringer-Verlag New York, LLC)
3) Elements Of Structural Optimization by Raphael Titkka(Springer-Verlag New York, LLC)
4) Topology Optimization: Theory, methods and Applicas Springer, 2003 by M. P. Bendsoe, O. Signmund

REPAIR AND REHABILITATION OF STRUCTURES
(cope: SE105C)

CONTACT HOURS INTERNAL ASSESSMENT  : 30
L: 3 T:1 P:0 EXAMINATION 170
TOTAL CONTACT HOURS 152 TOTAL MARKS  :100

Appraisal of damage and deterioration of structurgsnon-destructive and other techniques; Causeetdridration;
Environmental aspects and earthquake effects; Repai strengthening of superstructure — structooahponents, load
bearing wall, panel walls; Strengthening of foummtgt Grouting; Grout material, guniting, shotcretirunder pinning;
Repair of steel structures — bridge, building, t@e&ic., monuments and historical structures. Ptmreof water leakage in
structures; Under-water repair; Durability of repag material; Case histories

REFERENCE BOOK:
1) Testing of Concrete in Structure by Bungey (Surreivehsity Press)

2) Non Destructive Testing by Malhotra & Carino (CRC Pyess
3) Corrosion of Steel in Concrete by Broomfield JohifTRylor & Francis)

ELECTIVE —II (SE204)

ADVANCED FOUNDATION ENGINEERING
(cope: SE204A)

CONTACT HOURS INTERNAL ASSESSMENT  : 30
L: 3 T:1 P:0 EXAMINATION 170
TOTAL CONTACT HOURS 152 TOTAL MARKS  :100

Bearing capacity: Bearing capacity of shallow fouraain layered soils, Footings on slopes, Foundatigth uplift or
tension forces.

Settlements: Settlement Analysis of shallow fouiwhet in sand, clay, and layered deposits, Religbiit settlement
calculations, Structural tolerances.

Design of rectangular footings, combined footingd enat foundations.

Deep foundations: Pile foundations under verticad kateral loads, Negative skin friction of pilédplift capacity of piles
and anchors, Well foundations.

Foundations on expansive soils; Introduction td dgmamics and machine foundation

REFERENCE BOOK:
1) Foundation Analysis & Design By J.E. Bowels (Mc GHil)

2) Principles of Foundation Engg. By B.M. Das (PWS litihg

3) Pile Foundation- Analysis & Design Poulus & Davis

4) Constructional methods in Foundation Engineerirmeriér

5) Foundation design and construction by Tomlinsord.M.

6) Raft foundation design and analysis with practiggraach by Gupta .s.c

PRESTRESSEDCONCRETE STRUCTURES
(cope: SE204B)

CONTACT HOURS INTERNAL ASSESSMENT  : 30
L:3 T:1 P:0 EXAMINATION .70
TOTAL CONTACT HOURS 152 TOTAL MARKS  :100

Specification of materials, methods of prestresdimgges, analysis and design of members for moarghshear, stresses in
anchorage zones of pretensioned and post tensimesabers, design of end block, prestressed conctgression
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members, partial prestressing, composite constmuctvith prestressed concrete and reinforced cogicreto-way
prestressing, circular prestressing, indetermistitectures. Review of IS code.

REFERENCE BOOK:
1) Design of prestressed concrete structure by Lin

2) Design of pre stressed Concrete by Krishna Raju
3) Design of Prestressed Concrete by Mallik & Gupta

COMPOSITE MATERIALS & STRUCTURES
(cope: SE204C)

CONTACT HOURS INTERNAL ASSESSMENT  : 30
L: 3 T:1 P:0 EXAMINATION 170
TOTAL CONTACT HOURS 152 TOTAL MARKS  :100

FRP composites, Types, Mechanics, behaviour, ptiegeapplication;
Steel — Concrete composite structures, design mglog shear connectors, beams, girders and slabscr&@e —
Prestressed concrete composite structures.

REFERENCE BOOK:
1) Composite structure of steel and concrete (by Jat)nso

2) Mechanics of composite material and structure byvMkhopadhay (university press)

3) An Introduction to Composite Material by D. Hull (Chridge University Press)

4) Engineering Mechanics of Composite Material by I9da®aniel & Ori Ishai (OUP)

5) Steel Concrete and Composite Design of Tall Buildp@bngate Taranath (McGraw Hill)

ELECTIVE —Ill (SE205)

ENVIRONMENTAL |MPACT ASSESSMENT
(cope: SE205A)

CONTACT HOURS INTERNAL ASSESSMENT  : 30
L: 3 T:1 P:0 EXAMINATION 170
TOTAL CONTACT HOURS 152 TOTAL MARKS  :100

Legal Aspects of EIA, Objectives of EIA, General thiedology of EIA, Base line Studies, Screening, SuppPublic
Consultation, Data Collection, Environmental Impa@talysis, Mitigation and Impact Management, Casedisg)
Environmental Audit.

REFERENCE BOOK:
1) Environmental Impact Assessment by Bartwal R. R. (Me®)

2) Introduction to Environmental Impact Assessmentlolgn Glasson, Riki Therivel, Andrew Chadwick (Tayl&rs
Francis)

3) Environmental Impact Assessment Practice & Paidiidn by Fevin Stuart Hanna (OUP)

4) Methods of Environmental Impact Assessment by Pdteris (Taylor & Francis)

5) Environmental Impact Assessment by Alan Gilpin (CUP)

ADVANCED CONCRETE TECHNOLOGY
(cope: SE205B)

CONTACT HOURS INTERNAL ASSESSMENT  : 30
L: 3 T:1 P:0 EXAMINATION 170
TOTAL CONTACT HOURS 152 TOTAL MARKS  :100

Microstructural aspects of cement paste; Modelsydfated Portland cement gel; Mechanism, applinadiod specification
of chemical admixtures, mineral admixtures and otteament replacement materials; Special cemenditgystems, viz.,
phosphate cement, magnesium oxychloride cemenilategl set cement, high alumina cement etc.; cémcemvironment

interaction; Marine concrete; Resistance of conctet&ire and influence of temperature; Extreme heatconcreting;

Properties and mix proportioning of flyash concreiéica fume concrete, fibre reinforced concrefarayed concrete, high
performance concrete, self compacting concretegangolymer concrete.
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REFERENCE BOOK:
1) Design of Concrete Mixes by Krishna Raju

2) Concrete Microstructure, Properties and MateriaPbigumar Mehta &Paulo J. M. Monteiro
3) Concrete Technology by M.S. Shetty (S. Chand)

4) Properties of Concrete by A. M. Neviel

5) Concrete Technology by Shanta Kumar, Neviel & Brookes

6) Progress in Cement and Concrete in Series by S. dslGh

CONSTRUCTION TECHNOLOGY & M ANAGEMENT
(cope: SE205C)

CONTACT HOURS INTERNAL ASSESSMENT  : 30
L: 3 T:1 P:0 EXAMINATION 170
TOTAL CONTACT HOURS 152 TOTAL MARKS  :100

Different Construction techniques — equipments usedew technologies;

Network scheduling CPM, PERT, Planning & Schedubhgctivity Networks;

Scheduling with limited resource, Resource PlanniRgsource Allocation, Project Schedule Compressianjeé&t
Scheduling, Estimation of Project Cost, Monitoringpject Progress, Project Appraisal & Selection, RecEends in
Project Management.

REFERENCE BOOK:
1) Construction and project management for Engineer-skfaamurthy

2) Urban Construction Project Management (McGraw-Hilln§wouction Series) by Richard Lambeck, John
Eschemuller

3) Construction Management Fundamentals By: Kraig kant€lifford J. Schexnayder, Christine M. Fiori, Righa
Mayo

4) Construction Method and Management by Stephens Wnally (Prentice Hall)

THEORY OF ELASTIC STABILITY AND BEHAVIOUR OF METAL STRUCTURE
(cope: SE205D)

CONTACT HOURS INTERNAL ASSESSMENT  : 30
L:3 T:1 P:0 EXAMINATION .70
TOTAL CONTACT HOURS 152 TOTAL MARKS  :100

Introduction; Fundamental principles and models étastic stability, stability of column; classiftean of dynamical
systems, linear and nonlinear eigen value probl&tability of plates, frames, beams and archesrabbeickling of beams,
combined bending and axial force, combined bendind torsion. Buckling of thin elements Torsionatkling of thin

walled structures and open sections Column-streagtires. Buckling and post-buckling strength of platements with
special references to the codal provisions. Behawblight gauge steel structures.

REFERENCE BOOK:
1) Fundamental of Structural Stability by Simitses

2) Stability Analysis and Design of Structures, Newtbey Gambhir M.L

3) Stability of structure by Banzant

4) Structural Stabilty of steel- Concepts and Applimasi for structural engineers- Galambos Theodore V
5) Advanced Design in Structural Steel — Lothers -nfice — Hall

6) Design of Steel Structure by S. K. Duggal (McGrail)H

7) Design of Steel Structure by N. Subramanian



