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PONDICHERRY ENGINEERING COLLEGE, PUDUCHERRY ς 605 014 

 

CURRICULUM AND SYLLABI FOR AUTONOMOUS STREAM 
 

M.TECH. (STRUCTURAL ENGINEERING) COURSES  
(FOR STUDENTS ADMITTED FROM ACADEMIC YEAR 2015-16 ONWARDS) 

 

CURRICULUM 
 

I SEMESTER 

Subject 

Code 
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 

- Elective ς I TY - - - 40 60 100 4 

- Elective ς II TY - - - 40 60 100 4 

CE163 Structural Engineering Laboratory LB 0 0 3 60 40 100 2 

Total Credits 26 

 

II SEMESTER 

Subject 

Code 
 Subject Category 

Periods Marks 
Credits 

L T P CA SE TM 

CE164 Finite Element Methods  TCM 3 0 2 50 50 100 4 

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

- Elective III TY - - - 40 60 100 4 

- Elective IV 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 
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III SEMESTER 

Code No. Name of the Subjects Category 
Periods Marks 

Credits 
L T P CA SE TM 

CE157 Research Methodology PR 0 0 3 100  - 100 1 

CE167 Project Phase - I PR 0 0 24 150 150 300 9 

- Professional Development CourseÃ PR - -   - 100  - 100 - 

Total Credits 10 

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

 

 

IV SEMESTER 

Code No. Name of the Subjects Category 
Periods Marks 

Credits 
L T P CA SE TM 

CE168 Project Phase - II PR 0 0  36 200 200 400 14 

- 
Professional Development  

Course 
PR - - - 100  - 100 2 

Total Credits 16 

 

# CA ς Continuous Assessment, SE ς Semester Examination, TM ς Total Marks 

* TY ς Theory, TCM ς Theory with a Mini Project, LB ς Laboratory, PR ς Practice 
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LIST OF ELECTIVE SUBJECTS 

Subject 

Code 
 Subject 

Category 

CEE69 Stability of Structures TY 

CEE70 Design of Shell Structures TY 

CEE71 Design of Bridges TY 

CEE72 Theory of Plates TY 

CEE73 Prestressed Concrete Structures TY 

CEE74 Structural Health Monitoring TY 

CEE75 Design and Construction of Prefabricated Structures TY 

CEE76 Design of Steel Concrete Composite Structures TY 

CEE77 Advanced Concrete Technology TY 

CEE78 Structural Dynamics  TY 

CEE79 Design of Machine Foundations TY 

CEE80 Structural Design of Infrastructure Facilities TY 

CEE81 Optimum Design of Structures TY 

CEE82 Offshore Structures TY 

CEE83 Experimental Techniques and Instrumentation TY 

CEE84 Design of Industrial Structures  TY 

CEE85 Design of Sub Structures TY 

CEE86 Safety Practices in Construction  TY 

CEE87 Disaster Resistant Structures TY 

CEE88 Matrix Methods of Structural Analysis TY 
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Department : Mathematics Programme: M.Tech. Structural Engineering  

Semester       : One Category      : TY 

Subject Code Subject 
Hours / Week Credit Maximum Marks 

L T P C CA SE TM 

MA152 Applied Mathematics 3 1 0 4 40 60 100 

Prerequisite  

Objectives 
¶ To acquaint with the calculus of variations. 

¶ Special functions  

¶ Tensor Analysis 

Outcome 
¶ Understands functional and variational problems 

¶ Enable to find series solutions of Bessels and Legendre equations  

¶ Application of Bessel function and Tensor analysis 
UNIT ς I Calculus of Variations Hours : 10 

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

UNIT ς II Bessel Functions Hours : 9 

Series solution of Bessel equations (Frobenius method) ς Bessel functions  ς Recurrence formula  ς Generating 
function  ς  Bessel integral  ς  Jacobi series  ς Practical applications of  Bessel function.    

UNIT ς III Legendre Polynomials Hours : 9 

[ŜƎŜƴŘǊŜΩǎ Ŝǉǳŀǘƛƻƴ ς Series solutions ƻŦ [ŜƎŜƴŘǊŜΩǎ equation ς Legendre polynomials ςwƻŘǊƛƎǳŜΩǎ ŦƻǊƳǳƭŀ ς 
Orthogonal property ς Generating function ςRecurrence formula for Legendre polynomials. 

UNIT ς IV Tensor Analysis Hours : 10 

Summation convention ς Transformations of coordinates ς The Kroneckar Deltas and their properties ς 
Contravarient and covariant vectors ς Second and higher order tensors ς Outer product and inner product of 
tensors ς Quotient law.  

UNIT ς V Differentiation of Tensors Hours : 10 

Symmetric and skew - Symmetric tensors ς Metric, conjugate or reciprocal, Associative tensors ς Christoffel 
symbols ς Derivatives of the fundamental tensors ς Transform of Christoffel symbols - Covariant derivative of 
vectors ς Curl of a covariant and divergence of a contravariant vectors ς Covariant differentiation of  covariant and 
contravariant tensors. 

Total Contact Hours : 48 Total Tutorials : 12 Total Practical Class :   Total Hours : 60 

Reference Books: 

1.  Venkataraman M.K., άHigher Mathematics for Engineering and Scienceέ, National Publishing Company, 
Chennai, 2012. 

2.  Gupta A. S., άCalculus of variation with applicationsέΣ tǊŜƴǘƛŎŜ Hall of India pvt. Ltd., 2005. 
3.  Ramana .Φ±ΦΣ άIƛƎƘŜǊ 9ƴƎƛƴŜŜǊƛƴƎ aŀǘƘŜƳŀǘƛŎǎέΣ ¢ŀǘŀ aŎDǊŀǿ Iƛƭƭ tǳōƭƛǎƘƛƴƎ /ƻƳǇŀƴȅ [ǘŘΣ bŜǿ 5ŜƭƘƛΣ 

2010. 
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Department : Civil Engineering Programme: M.Tech. Structural Engineering  

Semester       : One Category      : TY 

Subject Code Subject 
Hours / Week Credit Maximum Marks 

L T P C CA SE TM 

CE160 Theory of Elasticity and Plasticity 3 1 0 4 40 60 100 

Prerequisite  

Objectives 
¶ Impart knowledge on the general features of elastic systems. 

¶ To understand the concept of 3D stress, strain analysis and its applications to simple 
problems. 

Outcome 
¶ Students will have the ability to understand the transformation of stress and strain in a 

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

UNIT ς I Introduction Hours : 9 

Basic concepts of deformation of bodies - Notations of stress and strain in 3D field - Transformation of stress and 
strain in a 3D field - Equilibrium equations in 2D and 3D Cartesian coordinates. 

UNIT ς II Elasticity Solution Hours : 9 

Plane stress and plane strain problems - 2D problems in Cartesian coordinates as applied to beam bending using 
!ƛǊȅΩǎ ǎǘǊŜǎǎ ŦǳƴŎǘƛƻƴ - Problems in 2D - Polar coordinate - Equations of equilibrium and compatibility. 

UNIT ς III Curved Beams Hours : 9 

Curved beam bending - Stress concentration in holes - Circular disc subjected to diametral compressive loading - 
Semi-infinite solid subjected to different types of loads. 

UNIT ς IV Torsion of Non-Circular Sections Hours : 9 

Torsion of non-circular sections - {ǘΦ ±ŜƴŀƴǘΩǎ theory ς Torsion of elliptical sections - Torsion of triangular sections 
- tǊŀƴŘǘƭΩǎ ƳŜƳōǊŀƴŜ ŀƴŀƭƻƎȅ - Torsion of rolled profiles - Stress concentration around re-entrant corners - 
Torsion of thin walled tubes-Stress concentration 

UNIT ς V Plasticity Hours : 9 

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

Total Contact Hours : 45 Total Tutorials : 15 Total Practical Class :   Total Hours : 60 

Reference Books: 

1. Timoshenko and DƻƻŘƛŜǊ άTheory of Elasticity and Plasticityέ, McGraw-Hill, 2006. 
2. Mohammed !Ƴƛƴ άComputation Elasticityέ, Narosa Publications, 2005. 
3. /ƘŜƴ ŀƴŘ Iŀƴ άPlasticity for Structural Engineersέ, Springer Verlag, 1998. 
4. K. Baskar  ¢ΦYΦ ±ŀǊŀŘŀƴΣ άTheory of Isotropic/Orthotropic Elasticity, An Introductory Primerέ, Anne books 

Pvt Ltd, 2009. 
5. Sadhu Singh "Theory of Elasticity", Khanna Publishers, New Delhi 1988. 
6. Chakrabarty "Theory of Plasticity", Tata McGraw Hill Book Co., New Delhi, Third Edition, 2006. 
7. C.T. Wang άApplied Elasticityέ, McGraw Hill, December 1953. 
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Department : Civil Engineering Programme: M.Tech. (Structural Engineering) 

Semester       : One Category      : TY 

Subject Code Subject 
Hours / Week Credit Maximum Marks 

L T P C CA SE TM 

CE161 Advanced Concrete Design 3 1 0 4 40 60 100 

Prerequisite  

Objectives 
¶ To understand the design of special RCC structures in civil engineering, by using the basic 

concepts of design of RCC structural elements as per Indian standards 

 Outcome 

By the end of the course, students shall be able  

¶ To describe the field of reinforced concrete engineering, its challenges and possibilities. 

¶ To develop understanding of RC structural elements under axial, bending and combined 
forces. 

UNIT ς I Introduction Hours : 9 

Stress-strain characteristics of concrete under multi - Axial stresses- Confined concrete- Effect of cyclic loading on 
concrete and reinforcing steel - Ultimate Deformation and ductility of members with flexure - Strength and 
deformation of members with tension - Control of deflections - Strut and Tie Models - Developments - Design 
methodology. 

UNIT ς II Design Philosophy Hours : 9 

Limit State Design Philosophy - Behavior of columns - Biaxial bending - Interaction surfaces - Shear and Torsion - 
Modes of failure - Moment curvature diagrams - Ductility of R.C. members - Confined concrete - Yield line theory 
of slabs 

UNIT ς III Serviceability Limit States Hours : 9 

Serviceability limit states: estimation of deflections and crack widths in RC members. 

UNIT ς IV Special RC Members Hours : 9 

Behaviour and design of special RC member - deep beams, walls, including shear walls, ribbed slabs, corbels, pile 
caps. 

UNIT ς 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 T. Paulay  άReinforced Cement Concrete Structuresέ, MISL-WILEY Series, Wiley India Pvt.    Ltd, 
2009. 

2. P. Purushothaman  άReinforced concrete structural elementsέΣ Tata McGraw Hill 1994. 
3. Unnikrishna Pillai and Devdas Meƴƻƴ άwŜƛƴŦƻǊŎŜŘ ŎƻƴŎǊŜǘŜ 5ŜǎƛƎƴέ, Tata McGraw Hill Publishers Company 

Ltd., New Delhi, 2006. 
пΦ ±ŀǊƎƘŜǎŜ tΦ/ΦΣ ά[ƛƳƛǘ {ǘŀǘŜ 5ŜǎƛƎƴ ƻŦ wŜƛƴŦƻǊŎŜŘ /ƻƴŎǊŜǘŜέΣ tǊŜƴǘƛŎŜ Iŀƭƭ ƻŦ LƴŘƛŀΣ нллтΦ 
5. Varghese tΦ/Σ ά!ŘǾŀƴŎŜŘ wŜƛƴŦƻǊŎŜŘ /ƻƴŎǊŜǘŜ 5ŜǎƛƎƴέΣ tǊŜƴǘƛŎŜ Iŀƭƭ ƻŦ LƴŘƛŀΣ нллрΦ 
6. Sinha N.C. and wƻȅ {ΦY άCǳƴŘŀƳŜƴǘŀƭǎ ƻŦ wŜƛƴŦƻǊŎŜŘ /ƻƴŎǊŜǘŜέΣ {Φ Chand and Company Limited, New Delhi, 

2003. 
7. IS 456:2000, άIndian Standard: Plain and reinforced concrete ς code of practiceέ, Bureau of Indian 

Standards, New Delhi. 
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Department : Civil Engineering Programme: M.Tech. Structural Engineering  

Semester       : One Category      : TCM 

Subject Code Subject 
Hours / Week Credit Maximum Marks 

L T P C CA SE TM 

CE162 Seismic Design of Structures 3 0 2 4 50 50 100 

Prerequisite  

Objectives 

¶ To introduce the basics of Earthquake Engineering and how they influence the structural 
design. 

¶ To introduce the engineering seismology, building characteristics, structural 
ƛǊǊŜƎǳƭŀǊƛǘƛŜǎΣ ŘƻΩǎ ŀƴŘ ŘƻƴΩǘǎ ƛƴ ŜŀǊǘƘǉǳŀƪŜ ŜƴƎƛƴŜŜǊƛƴƎ ŘŜǎƛƎƴΦ 

Outcome 
¶ Students will be able to understand the basics of Earthquake Engineering and how they 

influence the structural design. 

UNIT ς I Engineering seismology Hours : 9 

Engineering seismology ς Rebound theory ς Plate tectonics ς Seismic waves ς Earthquake size and various scales ς 
Local site effects ς Indian seismicity ς Seismic zones of India ς Theory of vibration ς near ground and far ground 
rotation and their effects. 

UNIT ς II Design Concepts Hours : 9 

Seismic design concepts ς EQ load on simple buildings ς Load path ς Floor and roof diaphragms ς Seismic resistant 
building architecture ς Plan configuration ς Vertical configuration ς Pounding effects ς Mass and stiffness 
irregularities ς Torsion in structural system 

UNIT ς III Moment Resisting Frames Hours : 9 

Provision of seismic code (IS1893 & IS 13920) ς Building systems ς Frames ς Shear wall ς Braced frames ς Layout 
design of Moment Resisting Frames (MRF) ς Ductility of MRF ς Infill walls ς Non-structural elements 

UNIT ς IV Analysis and Design Hours : 9 

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

UNIT ς V Cyclic Loading Behaviour Hours : 9 

Cyclic loading behaviour of RC steel and pre-stressed concrete elements - Modern concepts ς Base isolation ς 
Adoptive systems ς Case studies 

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

Reference Books: 

1. Pankaj Agarwal and Manish Shri Khande, ά9ŀǊǘƘǉǳŀƪŜ wŜǎƛǎǘŀƴǘ 5ŜǎƛƎƴ ƻŦ {ǘǊǳŎǘǳǊŜǎέΣ tǊŜƴǘƛŎŜ- Hall of 
India, New Delhi, 2007. 

нΦ .ǳƭƭŜƴ YΦ9ΦΣ άLƴǘǊƻŘǳŎǘƛƻƴ ǘƻ ǘƘŜ ¢ƘŜƻǊȅ ƻŦ {ŜƛǎƳƻƭƻƎȅέΣ DǊŜŀǘ .Ǌƛǘŀƛƴ ŀǘ ǘƘŜ ¦ƴƛǾŜǊǎƛǘȅ tǊƛƴǘƛƴƎ ƘƻǳǎŜǎΣ 
Cambridge University Press 1996. 

оΦ { Y 5ǳƎƎŀƭ ά9ŀǊǘƘǉǳŀƪŜ wŜǎƛǎǘŀƴǘ 5ŜǎƛƎƴ ƻŦ {ǘǊǳŎǘǳǊŜǎέΣ hȄŦƻǊŘ ¦ƴƛǾŜǊǎƛǘȅ tǊŜǎǎΣ нллтΦ 
пΦ tŀǳƭŀȅ ¢ ŀƴŘ tǊƛŜǎǘƭȅΣ aΦbΦWΦΣ ά! ǎŜƛǎƳƛŎ 5ŜǎƛƎƴ ƻŦ wŜƛƴŦƻǊŎŜŘ /ƻƴŎǊŜǘŜ ŀƴŘ aŀǎƻƴǊȅ ōǳƛƭŘƛƴƎǎέΣ WƻƘƴ ²ƛƭŜȅ 

and Sons, 1991. 
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Department : Civil Engineering Programme: M.Tech. Structural Engineering  

Semester       : One Category      : LB 

Subject Code Subject 
Hours / Week Credit Maximum Marks 

L T P C CA SE TM 

CE163 Structural Engineering Laboratory 0 0 3 2 60 40 100 

Prerequisite ¶  

Objectives 

¶ To impart knowledge on behavior of Modulus of elasticity of concrete, Non-
destructive testing techniques. 

¶ Procedure involved in testing large scale beams 

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

Outcome 
¶ Students will have knowledge in behaviour of RC beams and utilisation of strain 

gauges, NDT equipments. 

Utilization of mechanical and electrical resistance strain gauges, NDT equipments, load cell, Data acquisition 
systems ς Study on the behaviour of under and over reinforced concrete beams ς Study on the behaviour of 
beams under shear ς Study on the behaviour of steel beams under flexure. 

Total Contact Hours :  Total Tutorials :  Total Practical Class : 45 Total Hours : 45 
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Department : Civil Engineering Programme: M.Tech. Structural Engineering  

Semester       : Two Category      : TCM 

Subject Code Subject 
Hours / Week Credit Maximum Marks 

L T P C CA SE TM 

CE164  Finite Element Methods 3 0 2 4 50 50 100 

Prerequisite  

Objectives 
¶ To gain basic knowledge in modeling of structures using finite element Methods 

¶ To understand the concepts of developing finite elements and FE packages 

Outcome 
¶ An ability to generate the shape functions of various elements used in FE packages and 

understand the assembly and solution techniques. 

UNIT ς I Introduction Hours : 15 

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

UNIT ς II Element Formulation Hours : 15 

Numerical techniques in finite element Analysis - Displacement models - Convergence requirements. Natural 
coordinate systems ς Shape function. Interpolation function- Linear and quadratic elements - Lagrange & 
Serendipity elements - Strain displacement matrix - Element stiffness matrix and nodal load vector. 

UNIT ς III Stress Analysis and 2D - Elements Hours : 15 

Two dimensional isoparametric elements - Four noded quadrilateral elements ς triangular elements- Computation 
of stiffness matrix for isoparametric elements - Numerical integration (Gauss quadrature) -Convergence criteria for 
isoparametric elements. 
Assemblage of elements ς Direct stiffness method- Special characteristics of stiffness matrix- Boundary condition 
& reaction - Gauss elimination and LDT decomposition- Basic steps in finite element analysis.  
Analysis of framed Structures- 2D truss element - 2D beam element. Analysis of plate bending: - displacement 
functions - plate bending Elements ς Introduction to finite element analysis softwares  

Practices 
1. Analysis of a beam using 1-D beam elements 
2. Analysis of a Truss using 1-D Truss elements 
3. Analysis of beams using 2D elements 
4. Analysis of a plate with and without hole 
5. Analysis of a retaining walls using plane strain elements  
6. Thick cylinders subjected to pressures 
7. Analysis of rectangular plates 
8. Analysis of irregular plates 
9. Analysis of a rectangular water tank 
10. Analysis of a circular water tank  

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

Reference Books: 

1.    YǊƛǎƘƴŀƳƻƻǊǘƘȅ /Φ{Σ άCƛƴƛǘŜ 9ƭŜƳŜƴǘ !ƴŀƭȅǎƛǎ ¢ƘŜƻǊȅ ŀƴŘ tǊƻƎǊŀƳƳƛƴƎέΣ aŎDǊŀǿ- Hill, 1995. 
2.   5Ŝǎŀƛ /Φ{ ŀƴŘ !ōŜƭΣ WΦCΦΣ άLƴǘǊƻŘǳŎǘƛƻƴ ǘƻ ǘƘŜ CƛƴƛǘŜ 9ƭŜƳŜƴǘ aŜǘƘƻŘέΣ !ŦŦƛƭƛŀǘŜŘ 9ŀǎǘ ²Ŝǎǘ tǊŜǎǎ tǾǘΦ [ǘŘΦ   

New Delhi 2000. 
3.   wŀƳŀŎƘŀƴŘƛǊŀƴ WΦΣ ά.ƻǳƴŘŀǊȅ ŀƴŘ CƛƴƛǘŜ 9ƭŜƳŜƴǘǎΣ ¢ƘŜƻǊȅ ŀƴŘ tǊƻōƭŜƳǎέΣ bŀǊƻǎŀ tǳōƭƛǎƘƛƴƎ IƻǳǎŜΣ 

Chennai, 2000. 
4.    [ƻƎŀƴ 5Φ[Σ!Σ άCƛǊǎǘ /ƻǳǊǎŜ Lƴ ¢ƘŜ CƛƴƛǘŜ 9ƭŜƳŜƴǘ aŜǘƘƻŘέΣ ¢ƘƻƳson India Edition, New Delhi, 2007. 
5.    wŜŘŘȅ WΦbΦΣ ά!ƴ LƴǘǊƻŘǳŎǘƛƻƴ ¢ƻ ¢ƘŜ CƛƴƛǘŜ 9ƭŜƳŜƴǘ aŜǘƘƻŘέΣ ¢ŀǘŀ aŎDǊŀǿ IƛƭƭΣ bŜǿ 5ŜƭƘƛΣ нллрΦ 
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Department : Civil Engineering Programme: M.Tech. Structural Engineering  

Semester       : Two Category      : TY 

Subject Code Subject 
Hours / Week Credit Maximum Marks 

L T P C CA SE TM 

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

Prerequisite  

Objectives 
¶ To analyse the few important steel structures 

¶ To understand the codal provisions for design of various steel structures. 

Outcome 
¶ At the end of the course the students would develop confidence and adequate capability 

in simple practical design. 

UNIT ς I Design of Structural Elements Hours : 9 

Design of members subjected to lateral loads and axial loads, Sway and non-sway frames, Design of Purlins, Louver 
rails, Gable column and Gable wind girder, Design of Moment Resisting Base Plates.  

UNIT ς II Design of Connections Hours : 9 

Types of connectionsς Unstiffened and Stiffened seated Connections ς Moment Resistant Connections ς Clip angle 
Connections ς Split beam Connections ς Framed Connections. 

UNIT ς III Analysis and Design of Towers & Chimneys Hours : 9 

Analysis and Design of Microwave / Transmission Line Towers - Types of bracing patterns - Sag and Tension 
calculations. Design of Self supporting Chimney ς Design of Base Plates, foundations and anchor bolts. Guyed Steel 
Chimney - Guy ropes - Stresses due to wind along with load calculation - Gust Factor Method. 

UNIT ς IV Plastic Analysis of Structures Hours : 9 

Introduction, Shape factor, Moment redistribution, Combined mechanisms, Analysis of portal frames, Effect of 
axial force - Effect of shear force on plastic moment, Design of continuous beams. Analysis of Gable Frames. 

UNIT ς V Design of Light Gauge Steel Structures Hours : 9 

Behaviour of Compression Elements - Effective width for load and deflection determination ς Behaviour of 
Unstiffened and Stiffened Elements ς Design of webs of beams ς Flexural members ς Lateral buckling of beams ς 
Shear Lag ς Flange Curling ς Design of Compression Members ς Wall Studs, Prefabricated Steel Structures. 

Total Contact Hours : 45 Total Tutorials : 15 Total Practical Class :   Total Hours : 60 

Reference Books: 

1.   Subramanian bΣ ά5ŜǎƛƎƴ ƻŦ {ǘŜŜƭ {ǘǊǳŎǘǳǊŜǎέΣ hȄŦƻǊŘ ¦ƴƛǾŜǊǎƛǘȅ tǊŜǎǎΣ нллуΦ 
2.   Dayaratnam tΣ ά5ŜǎƛƎƴ ƻŦ {ǘŜŜƭ {ǘǊǳŎǘǳǊŜǎέΣ !ΦIΦ Wheeler, India, 2007. 
3.   Linton E. Grinter ά5ŜǎƛƎƴ ƻŦ aƻŘŜǊƴ {ǘŜŜƭ {ǘǊǳŎǘǳǊŜǎέΣ 9ǳǊŀǎƛŀ tǳōƭƛǎƘƛƴƎ IƻǳǎŜΣ bŜǿ 5ŜƭƘƛΣ мффсΦ 
4.   WƻƘƴ 9 [ƻǘƘŜǊǎΣ ά5ŜǎƛƎƴ ƛƴ {ǘǊǳŎǘǳǊŀƭ {ǘŜŜƭέΣ tǊŜƴǘƛŎŜ Iŀƭƭ ƻŦ LƴŘƛŀΣ bŜǿ 5ŜƭƘƛΣ мффлΦ 
5.   [ȅƴƴ { .ŜŜŘƭŜΣ άtƭŀǎǘƛŎ 5ŜǎƛƎƴ ƻŦ {ǘŜŜƭ CǊŀƳŜǎέΣ WƻƘƴ ²ƛƭŜȅ ŀƴŘ {ƻƴǎΣ bŜǿ ¸ƻǊƪΣ мффлΦ 
6.   ²ƛŜ ²Ŝƴ ¸ǳΣ ά5ŜǎƛƎƴ ƻŦ /ƻƭŘ CƻǊƳŜŘ {ǘŜŜƭ {ǘǊǳŎǘǳǊŜǎέΣ aŎDǊŀǿ Iƛƭƭ .ƻƻƪ /ƻƳǇŀƴȅΣ bŜǿ ¸ƻǊƪΣ мффсΦ 
7.   5ǳƎƎŀƭ {ΦYΦΣ ά[ƛƳƛǘ {ǘŀǘŜ 5ŜǎƛƎƴ ƻŦ {ǘŜŜƭ {ǘǊǳŎǘǳǊŜǎέΣ ¢ŀǘŀ aŎDǊŀǿ IƛƭƭΣ bŜǿ 5ŜƭƘƛΣ нлмпΦ 
8.   {ƘƛȅŜƪŀǊ aΦwΦΣ ά[ƛƳƛǘ {ǘŀǘŜ 5ŜǎƛƎƴ ƛƴ {ǘǊǳŎǘǳǊŀƭ SteelέΣ tƘi Learning Pvt Ltd, New Delhi, 2010. 
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Department : Civil Engineering Programme: M.Tech. Structural Engineering  

Semester       : Two Category      : LB 

Subject Code Subject 
Hours / Week Credit Maximum Marks 

L T P C CA SE TM 

CE166 CAD in Structural Engineering 0 0 3 2 60 40 100 

Prerequisite  

Objectives ¶ To impart knowledge on use of Structural Engineering software for analysis of structures 

Outcome 
¶ An ability to generate the shape functions of various elements used in FE packages and 

understand the assembly and solution techniques. 

Use of softwares STADD  Pro, SAP 2000N, ETABS and ANSYS. 
1. Introduction to pre, post processors and analysers 
2. Analysis of space truss 
3. Analysis of space frame 
4. Analysis of different floor/roof plans for calculation of centre of stiffness and centre of mass. 
5. Analysis of symmetrical buildings using response spectrum method 
6. Analysis of unsymmetrical buildings using ELCENTRO seismic record. 
7. Analysis of rectangular plate with hole at centre. 
8. Analysis of rectangular beams using solid elements  
9. 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 
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Department : Civil Engineering Programme: M.Tech. Structural Engineering 

Semester       : Three Category      : PR 

Subject code Subject 
Hours/week Credit  Maximum marks 

L T P C CA SE TM 

CE157 Research Methodology - - 3 1 100 0 100 

Prerequisite      - 

Objectives 
¶ To educate students to methods of selection of research problems  

¶ To expose students to different research methods  

Outcomes  

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

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

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

¶ Definition of research: Research ς Definition; Concept of Construct, Postulate, Proposition, Thesis, 
Hypothesis, Law, Principle. Definition and Dimension of a Theory, Functions and Characteristics; Types of 
Theory: General Theory and Particular/ Empirical Theory. Cases and their Limitations; Causal Relations. 
Philosophy and validity of research. Objective of research. 

¶ Characteristics of research: Various functions that describe characteristics of research such as systematic, 
valid, verifiable, empirical and critical approach. 

¶ Types of research: Pure and applied research. Descriptive and explanatory research. Qualitative and 
quantitative approaches. 

¶ Research procedure: Formulating the Research Problem, Literature Review, Developing the objectives, 
Preparing the research design including sample. Design, Sample size. 

¶ Considerations in selecting research problem: Relevance, interest, available data, choice of data, Analysis 
of data, Generalization and interpretation of analysis. 

¶ Outcome of research: Significance of report writing ς Layouts of the research report ς Types of reports ς 
Oral presentation ς Mechanics of writing research report ς Precautions for writing research reports ς 
Plagiarism and copy right violation ς Patent writing and filing. 

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

Reference books: 

1. Dawson, Catherine, Practical Research Methods, UBS Publishers and Distributors, New Delhi, 2002 
2. Kothari, C.R., Research Methodology-Methods and Techniques, Wiley Eastern Limited, New Delhi, 1985. 
3. Kumar, Ranjit, Research Methodology, A Step-by-Step Guide for Beginners, (2nd.ed), Pearson Education, 

Singapore, 2005. 
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Department : Civil Engineering Programme: M.Tech. Structural Engineering  

Semester       : Three Category: PR 

Subject Code Subject 
Hours / Week Credit Maximum Marks 

L T P C CA SE TM 

CE167 Project Phase - I 0 0 24 9 150 150 300 

Description: 

The project work will start in semester III and the duration would be six months. Project phase ςI 
includes introduction including objectives, limitations of study, Literature Survey, background to 
the research, Problem statement and methodology of work, Theoretical contents associated with 
topic of research, Field Applications, case studies, Data collection from field/organizations or 
details of experimental work/analytical work. The evaluation of the dissertation will be as per the 
regulations.. 
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Department : Civil Engineering Programme: M.Tech. Structural Engineering  

Semester       : Four Category      : PR 

Subject Code Subject 
Hours / Week Credit Maximum Marks 

L T P C CA SE TM 

CE168 Project Phase - II 0 0 36 14 200 200 400 

Description 

It is the continuation of the Project phase-I. It includes a detailed experimental work/ analytical 
work, results and discussion, conclusions and future research work. The project is to be 
submitted at the end of fourth semester. The evaluation of the dissertation will be as per the 
regulations. The findings /outcome of the dissertation work shall be published in standard 
journals/symposia etc. Publication may be completed before the viva-voce examination. 
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Department : Civil Engineering Programme: M.Tech. Structural Engineering  

Semester       :  Category      : TY 

Subject Code Subject 
Hours / Week Credit Maximum Marks 

L T P C CA SE TM 

CEE69 Stability of Structures 4 0 0 4 40 60 100 

Prerequisite  

Objectives 
¶ To learn different formulation principles such as Energy principle, Rayleigh-Ritz method, 

Galerkin Method etc 

¶ To deal with stability problems in structural forms and systems. 

Outcome 

By the end of this course, students can be able to 

¶ Analyze stability of structural systems with various boundary conditions and loads. 

¶ Use approximate methods to compute critical elastic buckling loads. 

¶ Better understanding of stability problems in structural forms and systems. 

UNIT ς I Buckling of columns Hours : 12 

Introduction ς concepts of stability ς methods of Neutral Equilibrium ς Euler column ς Eigen value problem ς 
Axially loaded column ς Eccentrically loaded column 

UNIT ς II Energy principle Hours : 12 

Raleigh Ritz method ς Galerkin method ς bǳƳŜǊƛŎŀƭ ƳŜǘƘƻŘǎ όbŜǿ ƳŀǊƪΩǎ CƛƴƛǘŜ 5ƛŦŦŜǊŜƴŎŜ ŀƴŘ ƳŀǘǊƛȄ ƳŜǘƘƻŘǎύ 

UNIT ς III Beams and Beam columns Hours : 12 

Introduction ς lateral buckling of beams ς Beam column with concentrated and distributed loads ς effect of axial 
load on bending stiffness 

UNIT ς IV Buckling of frames Hours : 12 

Introduction ς modes of buckling ς Critical load using various methods Neutral equilibrium ς slope deflection 
equations, matrix method. 

UNIT ς V Buckling of plates Hours : 12 

Differential equation of plate buckling ς Critical load on plates for various boundary conditions ς Energy method ς 
Finite difference method ς Shear deformation of plates. 

Total Contact Hours : 60 Total Tutorials :  Total Practical Class :   Total Hours : 60 

Reference Books 

1. ¢ƛƳƻǎƘŜƴƪƻ ŀƴŘ DŜǊŜΣ άTheory of elastic stabilityέ, McGraw Hill Book Company, 1981. 
2. Alexandar Chajes, άPrinciples of Structural Stability Theoryέ, Prentice Hall, New Jersey, 1980. 
3. Iyenger N.G.R. άStructural Stability of columns and platesέ, Affiliated East west press Pvt Ltd., 1990. 
4. .ƭŜƛŎƘ CΣ άBuckling Strength of metal structuresέ, McGraw Hill 1991. 
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Department : Civil Engineering Programme: M.Tech. Structural Engineering  

Semester       :  Category      : TY 

Subject Code Subject 
Hours / Week Credit Maximum Marks 

L T P C CA SE TM 

CEE70 Design of Shell Structures 3 1 0 4 40 60 100 

Prerequisite  

Objectives 
¶ To present the foundations of the classical theory of shells. 

¶ To understand the limitations and differences of shell theories within context of the theory 
of elasticity 

Outcome 

By the end of the course, students can 

¶ Apply the theory of shells in engineering designs. 

¶ Enrich research capability in shells. 

UNIT ς I Introduction Hours : 9 

Classification of shells - types of shells - Structural action - shells of revolution & shells of translation - examples - 
membrane theory - limitation of membrane theory  

UNIT ς II Flexural Theory Hours : 9 

Flexure theory - Design of cylindrical shell by D.K.J. Method -other theories of analysis - use of ASCE manual for the 
design of cylindrical shells - prestressing of shells  

UNIT ς III Cylinderical Shells and Folded Plates Hours : 9 

Beam method of analysis of cylindrical shell by Lundgren - limitations - Detailed design of cylindrical shells - Hyper 
shells &conoidal shells. Element of Buckling of shells & shell structures, Analysis and Design of Folded plates. 

UNIT ς IV Doubly Curved Shells Hours : 9 

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

UNIT ς V Buckling of RC Roof Shells and Pyramids Hours : 9 

Slenderness of beams ς Circular shells ς Buckling strength of supporting members ς Softwares for analysis ς Design 
of pyramid roofs. 

Total Contact Hours : 45 Total Tutorials : 15 Total Practical Class :   Total Hours : 60 

Reference Books: 

1. Ramaswamy G.S, άDesign and Construction of Concrete Shell Roofsέ, CBS Publishers, 1986.  
2. Timoshenko S & S.W. Krieger, άTheory of Plates & Shellsέ, McGraw Hill and Co, 1959. 
3. Dr. N.K. Bairagi  άShell Analysisέ, Khanna Publishers, 1990.  
4. Design of Cylindrical Concrete Shells, No.31, ASCE Manual of Engineering Practice.  
5. Rudolph S zilard, άTheory and analysis of Plates; Classical and Numerical MethodsέΣ tǊŜƴǘƛŎŜ ς Hall, 1973. 
6. G.E.O Widra, Chung.H.,D.Hui, άDesign and Analysis of Plates and Shellsέ,Amer Society of Mechanical, 1986.  
тΦ ±ŀǊƎƘŜǎŜ tΦ/Σ ά5ŜǎƛƎƴ ƻŦ wŜƛƴŦƻǊŎŜŘ /ƻƴŎǊŜǘŜ {ƘŜƭƭǎ ŀƴŘ CƻƭŘŜŘ tƭŀǘŜǎέΣ tIL [ŜŀǊƴƛƴƎ tǾǘ [ǘŘΣ bŜǿ 5ŜƭƘƛΣ 

2010. 
8. IS 2210-мфууΣ ά/ǊƛǘŜǊƛŀ ŦƻǊ 5ŜǎƛƎƴ ƻŦ wŜƛƴŦƻǊŎŜŘ /ƻƴŎǊŜǘŜ {ƘŜƭƭ {ǘǊǳŎǘǳǊŜǎ ŀƴŘ CƻƭŘŜŘ tƭŀǘŜǎέΣ .L{ bŜǿ 

Delhi. 
9. ASCE Manual, No. 31, American Society of Civil Engineering, USA, 1952. 
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Department : Civil Engineering Programme: M.Tech. Structural Engineering  

Semester       :  Category      : TY 

Subject Code Subject 
Hours / Week Credit Maximum Marks 

L T P C CA SE TM 

CEE71 Design of Bridges 3 1 0 4 40 60 100 

Prerequisite  

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

Outcome 
¶ At the end of the course, the student is able to select the type of bridge, design and its 

construction 

UNIT ς I Introduction Hours : 9 

Classification, investigations and planning, choice of type, I.R.C. specifications for road bridges, standard live loads, 
other forces acting on bridges, general design considerations. 

UNIT ς II Loads on Bridges Hours : 9 

Indian Road Congress (IRC) bridge codes - dimensions - dead and live loads - impact effect - wind and seismic 
forces - longitudinal and centrifugal forces - hydraulic forces - earth pressure - temperature effect and secondary 
stresses. 

UNIT ς III Slab and T - Beam Bridges Hours : 9 

Design of slab bridges - skew slab culverts - box culverts. T - Pigeaud curves - Courbon's theory - Hendry Jaegar 
method design of T - beam bridges. 

UNIT ς IV Long Span Bridges Hours : 9 

Hollow girder bridges - balanced cantilever bridges - continuous girder bridges - rigid frame bridges - arch bridges - 
bow string gird Prestressed concrete bridges - composite prestressed concrete super structures - Flexural and 
torsional parameters ς CourōƻƴΩǎ ǘƘŜƻǊȅ ς Distribution co-efficient by exact analysis ς Design of girder section ς 
maximum and minimum prestressing forces ς Eccentricity ς Live load and dead load shear forces ς Cable Zone in 
girder ς check for stresses at various sections ς check for diagonal tension ς Diaphragms ς End block ς short term 
and long term deflections. 

UNIT ς V Bearings and Substructure Hours : 9 

Different types of bearings ς Design of bearings ς Design of masonry and concrete piers and abutments ς Types of 
bridge foundations ς Design of foundations. 

Total Contact Hours : 45 Total Tutorials : 15 Total Practical Class :   Total Hours : 60 

Reference Books: 

1. Johnson Victor D, "Essentials of Bridge Engineering", Oxford and IBH Publishing Co.Pvt.Ltd.,New Delhi, 2006. 
2. Krishna Raju N. "Design of Bridges", fourth edition Oxford & IBM Publishing Co, Bombay, 2009. 
3. Raina V.K. "Concrete Bridge Practice", Tata McGraw Hill Publishing Co., New Delhi ς 1991. 
4. Taylor F.W, Thomson S.E. and Smulski. E. "Reinforced Concrete Bridges", John Wiley & Sons, New York, 

1955. 
5. Conference Proceedings, 'Advances and Innovations in Bridge Engineering', IIT, Madras and Indian Institute 

of Bridge Engineering Tamilnadu, Allied Publisher, New Delhi, 1999. 
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Department : Civil Engineering Programme: M.Tech. Structural Engineering  

Semester       :  Category      : TY 

Subject Code Subject 
Hours / Week Credit Maximum Marks 

L T P C CA SE TM 

CEE72 Theory of Plates 3 1 0 4 40 60 100 

Prerequisite  

Objectives 
¶ To study the behaviour and analysis of thin plates and the behaviour of Anisotropic and 

thick plates. 

Outcome 
¶ The students will gain knowledge in approximate methods of plate analysis. 

¶ The students will gain knowledge in orthotropic and moderately thick plates. 
UNIT ς I Introduction to Plate Theory Hours : 9 

Thin Plates with small deflection - Laterally loaded thin plates, governing differential equation, various boundary 
conditions. 

UNIT ς II Rectangular Plates Hours : 9 

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

UNIT ς III Circular Plates Hours : 9 

Symmetrical bending of circular plates- uniformly loaded circular plates, circular plates with circular hole at the 
centre, circular plates concentrically loaded at the centre. 

UNIT ς IV Approximate Methods Hours : 9 

Energy methods, Finite difference and Finite element methods. 

UNIT ς V Anisotropic Plates and Thick Plates Hours : 9 

Orthotropic plates and grids, moderately thick plates. 
 

Total Contact Hours : 45 Total Tutorials : 15 Total Practical Class :   Total Hours : 60 

Reference Books: 

1. Timoshenko S. & YǊƛŜƎŜǊ {Φ²Φ ά¢ƘŜƻǊȅ ƻŦ tƭŀǘŜǎ & {ƘŜƭƭǎέΣ aŎDǊŀǿ Iƛƭƭ .ƻƻƪ /ƻƳǇŀƴȅΣbŜǿ ¸ƻǊƪΣ мффлΦ 
нΦ .ŀƛǊŀƎƛ άtƭŀǘŜ !ƴŀƭȅǎƛǎέΣ YƘŀƴƴŀ tǳōƭƛǎƘŜǊǎΣ мффсΦ 
оΦ wŜŘŘȅ W bΣ ά¢ƘŜƻǊȅ ŀƴŘ !ƴŀƭȅǎƛǎ ƻŦ 9ƭŀǎǘƛŎ tƭŀǘŜǎ ŀƴŘ {ƘŜƭƭǎέΣ aŎDǊŀǿ Iƛƭƭ .ƻƻƪ /ƻƳǇŀƴȅΣ нллсΦ 
пΦ {ȊƛƭŀǊŘ wΦΣ ά¢ƘŜƻǊȅ ŀƴŘ !ƴŀƭȅǎƛǎ ƻŦ tƭŀǘŜǎέΣ tǊŜƴǘƛŎŜ Iŀƭƭ LƴŎΦΣ мффрΦ 
5. Chandrashekahara K. Theory of Plates, University Press (India) Ltd., Hyderabad, 2001. 
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Department : Civil Engineering Programme: M.Tech. Structural Engineering  

Semester       :  Category      : TY 

Subject Code Subject 
Hours / Week Credit Maximum Marks 

L T P C CA SE TM 

CEE73 Prestressed Concrete Structures 3 1 0 4 40 60 100 

Prerequisite  

Objectives 

¶ To make the students understand the basic concept of pre stressed concrete structures. 

¶ To analyse a few important pre stressed concrete elements 

¶ To understand the various codal provisions for the design of prestressed concrete 
structures. 

Outcome 
¶ Gain knowledge of the behaviour of structure under prestressing, advantage of 

prestress, systems, losses and deflection due to prestressing of concrete members. 

UNIT ς I Analysis of Prestressed Concrete Members Hours : 9 

Limit state of collapse against flexure, shear, and torsion - limit state of serviceability - Limit State design of 
partially prestressed concrete beams - Crack widths in Prestressed concrete members. 

UNIT ς II Statically Indeterminate Structures Hours : 9 

Analysis and design of continuous beams and frames ςMethods of achieving Continuity -Choice of cable profile - 
linear transformation ς concordant cable profile.  

UNIT ς III Composite Sections Hours : 9 

Composite sections of prestressed concrete beam and cast in situ RC slab - analysis of stresses - differential 
shrinkage - deflections - Flexural and shear strength of composite sections - Design of composite sections.  

UNIT ς IV Prestressed Concrete Bridges Hours : 9 

Advantages, Pretensioned and post-tensioned prestressed concrete bridge decks, Design of post-tensioned 
prestressed concrete slab bridge deck and T-beam slab bridge deck. 

UNIT ς V Miscellaneous Structures Hours : 9 

Analysis and design of prestressed concrete pipes, tanks, one way and two way slabs (numerical problems 
restricted to pipes and tanks only). Design of end block - Anchorage zone stresses for post tensioned members-
Anchorage Zone Reinforcements. 

Total Contact Hours : 45 Total Tutorials : 15 Total Practical Class :   Total Hours : 60 

Reference Books: 

1. 1. N. Krishna Raju άPrestressed Concreteέ, Tata Mc.Graw-Hill Company Ltd., New Delhi, 2002.  
2. 2. Lin T.Y., άPrestressed Concrete Structuresέ, John Wiley & Sons, 1982. 
3. 3. V. Guyon άPrestressed Concrete Vol. I and IIέ, Contractors Record Ltd., London, 1995. 
4. 4. S.K. Mallick and A.P. Gupta άPrestressed concreteέ, Oxford and IBH Publishing Co., New Delhi, 1983.  
5. 5. Abels P.W., άAn Introduction to Prestressed ConcreteέΣ ±ƻƭ - I & II, Concrete Pub. Ltd., London, 1981. 
6. 6. IS: 1343 ς 1980, άCode of Practice of Prestressed Concreteέ, Indian Standards Institution.  
7. 7. Raja Gopalan N. άPrestressed Concreteέ, Narosa Publishing House, New Delhi, 2002. 
8. 8. Sinha N.C and Roy {ΦYΣ άCǳƴŘŀƳŜƴǘŀƭǎ ƻŦ tǊŜǎǘǊŜǎǎŜŘ /ƻƴŎǊŜǘŜέΣ {Φ/ƘŀƴŘ ŀƴŘ /ƻΦΣ мффуΦ 

 

 

 

  




