DEPARTMENT OF CIVIL ENGINEERING

GOVERNMENT COLLEGE OF TECHNOLOGY, COIMBATORE
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M.E STRUCTURAL ENGINEERING 

CBCS 2016 REGULATIONS

CURRICULAM & SYLLABI

M.E. STRUCTURAL ENGINEERING

CURRICULAM
 (Full Time Candidates admitted during 2016-2017 and onwards)

FIRST SEMESTER
	Sl. No 
	Course Code 
	Course Title 
	Category 
	Sessional Marks 
	Final Exam Marks 
	Total Marks 
	Credits 

	
	
	
	
	
	
	
	L 
	T 
	P 
	C 

	1 
	16CEFC01
	Applied Mathematics (Common with M.E. GeoTechnical Engineering)
	FC 
	50 
	50 
	100 
	3
	2 
	0 
	4

	2 
	16SEPC01
	Computer Methods of Structural Analysis
	PC 
	50 
	50 
	100 
	3 
	0 
	0 
	3 

	3 
	16SEPC02
	Structural Dynamics
	PC 
	50 
	50 
	100 
	4
	0 
	0 
	4 

	4 
	16SEPC03
	Advanced Reinforced Concrete Structures
	PC 
	50 
	50 
	100 
	3 
	0 
	0 
	3 

	5 
	PE1
	Elective: 1 
	PE / IE
	50 
	50 
	100 
	3 
	0 
	0 
	3 

	6 
	PE2
	Elective: 2
	PE 
	50 
	50 
	100 
	3 
	0 
	0 
	3 

	7 
	16SEPC08
	Structural Engineering Laboratory
	PC 
	50 
	50 
	100 
	0 
	0 
	4
	2

	
	
	Total 
	
	
	
	700 
	
	
	
	22


SECOND SEMESTER

	Sl. No
	Course Code
	Course Title
	Category
	Sessional Marks
	Final Exam Marks
	Total Marks
	Credits

	
	
	
	
	
	
	
	L 
	T 
	P 
	C 

	1 
	16SEPC04 
	Theory of Elasticity and Plasticity 
	PC 
	50 
	50 
	100 
	3 
	2
	0 
	4

	2 
	16SEPC05 
	Advanced Steel Structures 
	PC
	50 
	50 
	100 
	3 
	0 
	0 
	3 

	3 
	16SEPC06 
	Stability of Structures 
	PC 
	50 
	50 
	100 
	3 
	0 
	0 
	3 

	4 
	16SEPC07
	Finite Element Analysis 
	PC 
	50 
	50 
	100 
	3 
	2
	0 
	4

	5 
	PE3 
	Elective: 3 – Professional Elective/ Industry need based Elective
	PE 
	50 
	50 
	100 
	3 
	0 
	0 
	3 

	6 
	PE4 
	Elective: 4 – Professional Elective 
	PE 
	50 
	50 
	100 
	3 
	0 
	0 
	3 

	7 
	16SEPC09
	Computer Applications Laboratory
	PC
	50 
	50 
	100 
	0 
	0 
	4
	2

	
	
	Total 
	
	
	
	700 
	
	
	
	22


THIRD SEMESTER

	Sl. No
	Course Code
	Course Title
	Category
	Sessional Marks
	Final Exam Marks
	Total Marks
	Credits

	
	
	
	
	
	
	
	L 
	T 
	P 
	C 

	1 
	PE5 
	Elective: 5
	PE 
	50 
	50 
	100 
	3 
	0 
	0 
	3 

	2 
	PE6 
	Elective: 6
	PE 
	50 
	50 
	100 
	3 
	0 
	0 
	3 

	3 
	PE7
	Elective: 7 
	PE 
	50 
	50 
	100 
	3 
	0 
	0 
	3 

	4
	16SEEE01 
	Project Phase I 
	EEC 
	100 
	100 
	200 
	0 
	0 
	12 
	6 

	
	
	Total 
	
	
	
	600 
	
	
	
	15 


FOURTH SEMESTER
	Sl. No
	Course Code
	Course Title
	Category
	Sessional Marks
	Final Exam Marks
	Total Marks
	Credits

	
	
	
	
	
	
	
	L 
	T 
	P 
	C 

	1 
	16SEEE02 
	Project Phase II 
	EEC 
	200 
	200 
	400 
	0 
	0 
	24 
	12 

	
	
	Total 
	
	
	
	  400 
	
	
	
	12 


L  :  Credits for Lecture Hours
P  :  Credits for Practical Hours

                                         T  :  Credits for Tutorial Hours
      C  :  Total Number of Credits

M.E. STRUCTURAL ENGINEERING

CURRICULAM

 (Part Time Candidates admitted during 2016-2017 and onwards)

FIRST SEMESTER
	Sl. No
	Course Code
	Course Title
	Category
	Sessional Marks
	Final Exam Marks
	Total Marks
	Credits

	
	
	
	
	
	
	
	L 
	T 
	P 
	C 

	1 
	16CEFC01
	Applied Mathematics (Common with M.E. GeoTechnical Engineering)
	FC 
	50 
	50 
	100 
	3
	2 
	0 
	4

	2 
	16SEPC01
	Computer Methods of Structural Analysis
	PC 
	50 
	50 
	100 
	3 
	0 
	0 
	3 

	3 
	16SEPC02
	Structural Dynamics
	PC 
	50 
	50 
	100 
	4
	0 
	0 
	4 

	
	
	Total 
	
	
	
	700 
	
	
	
	11


SECOND SEMESTER

	Sl. No
	Course Code
	Course Title
	Category
	Sessional Marks
	Final Exam Marks
	Total Marks
	Credits

	
	
	
	
	
	
	
	L 
	T 
	P 
	C 

	1 
	16SEPC04 
	Theory of Elasticity and Plasticity 
	PC 
	50 
	50 
	100 
	3 
	2
	0 
	4

	2 
	16SEPC05 
	Advanced Steel Structures 
	PC
	50 
	50 
	100 
	3 
	0 
	0 
	3 

	3 
	16SEPC06 
	Stability of Structures 
	PC 
	50 
	50 
	100 
	3 
	0 
	0 
	3 

	
	
	Total 
	
	
	
	700 
	
	
	
	10


THIRD SEMESTER

	Sl. No 
	Course Code 
	Course Title 
	Category 
	Sessional Marks 
	Final Exam Marks 
	Total Marks 
	Credits 

	
	
	
	
	
	
	
	L 
	T 
	P 
	C 

	4 
	16SEPC03
	Advanced Reinforced Concrete Structures
	PC 
	50 
	50 
	100 
	3 
	0 
	0 
	3 

	5 
	PE1
	Elective: 1 
	PE / IE
	50 
	50 
	100 
	3 
	0 
	0 
	3 

	6 
	PE2
	Elective: 2
	PE 
	50 
	50 
	100 
	3 
	0 
	0 
	3 

	7 
	16SEPC08
	Structural Engineering Laboratory
	PC 
	50 
	50 
	100 
	0 
	0 
	4
	2

	
	
	Total 
	
	
	
	700 
	
	
	
	11


FOURTH SEMESTER

	Sl. No 
	Course Code
	Course Title 
	Category 
	Sessional Marks 
	Final Exam Marks 
	Total Marks 
	Credits 

	
	
	
	
	
	
	
	L 
	T 
	P 
	C 

	1
	16SEPC07
	Finite Element Analysis 
	PC 
	50 
	50 
	100 
	3 
	2
	0 
	4

	2
	PE3 
	Elective: 3 – Professional Elective/ Industry need based Elective
	PE 
	50 
	50 
	100 
	3 
	0 
	0 
	3 

	3
	PE4 
	Elective: 4 – Professional Elective/ Open elective 
	PE 
	50 
	50 
	100 
	3 
	0 
	0 
	3 

	4
	16SEPC09
	Computer Applications Laboratory
	PC
	50 
	50 
	100 
	0 
	0 
	4
	2

	
	
	Total 
	
	
	
	700 
	
	
	
	12


FIFTH SEMESTER

	Sl. No
	Course Code
	Course Title
	Category
	Sessional Marks
	Final Exam Marks
	Total Marks
	Credits

	
	
	
	
	
	
	
	L 
	T 
	P 
	C 

	1 
	PE5 
	Elective: 5
	PE 
	50 
	50 
	100 
	3 
	0 
	0 
	3 

	2 
	PE6 
	Elective: 6
	PE 
	50 
	50 
	100 
	3 
	0 
	0 
	3 

	3 
	PE7
	Elective: 7 
	PE 
	50 
	50 
	100 
	3 
	0 
	0 
	3 

	4
	16SEEE01 
	Project Phase I 
	EEC 
	100 
	100 
	200 
	0 
	0 
	12 
	6 

	
	
	Total 
	
	
	
	600 
	
	
	
	15 


SIXTH SEMESTER
	Sl. No 
	Subject Code 
	Course Title 
	Category 
	Sessional Marks 
	Final Exam Marks 
	Total Marks 
	Credits 

	
	
	
	
	
	
	
	L 
	T 
	P 
	C 

	1 
	16SEEE02 
	Project Phase II 
	EEC 
	200 
	200 
	400 
	0 
	0 
	24 
	12 

	
	
	Total 
	
	
	
	  400 
	
	
	
	12 


L  :  Credits for Lecture Hours
P  :  Credits for Practical Hours

                                         T  :  Credits for Tutorial Hours
      C  :  Total Number of Credits

FOUNDATION COURSE

	Sl. No
	Course Code
	Course Title
	Category
	Sessional Marks
	Final Exam Marks
	Total Marks
	Credits

	
	
	
	
	
	
	
	L
	T
	P
	C

	1
	16SEFC01
	Applied Mathematics
(Common with M.E. Geotechnical Engineering)
	FC
	50
	50
	100
	3
	2
	0
	4


LIST OF PROFESSIONAL CORE COURSES
	Sl. No 
	Course Code 
	Course Title 
	Category 
	Sessional Marks 
	Final Exam Marks 
	Total Marks 
	Credits 

	
	
	
	
	
	
	
	L 
	T 
	P 
	C 

	1 
	16SEPC01 
	Computer Methods of Structural Analysis 
	PC 
	50 
	50 
	100 
	3 
	0 
	0 
	3 

	2 
	16SEPC02 
	Structural Dynamics 
	PC 
	50 
	50 
	100 
	4
	0 
	0 
	4

	3 
	16SEPC03 
	Advanced Reinforced Concrete Structures 
	PC 
	50 
	50 
	100 
	3 
	0 
	0 
	3 

	4 
	16SEPC04 
	Theory of Elasticity and Plasticity 
	PC 
	50 
	50 
	100 
	3 
	2 
	0 
	4

	5 
	16SEPC05 
	Advanced Steel Structures 
	PC 
	50 
	50 
	100 
	3 
	0 
	0 
	3 

	6 
	16SEPC06 
	Stability of Structures 
	PC 
	50 
	50 
	100 
	3 
	0 
	0 
	3 

	7 
	16SEPC07 
	Finite Element Analysis 
	PC 
	50 
	50 
	100 
	3 
	2
	0 
	4

	8 
	16SEPC08 
	Structural Engineering Laboratory 
	PC 
	50 
	50 
	100 
	0 
	0 
	4
	2

	9 
	16SEPC09 
	Computer Applications Laboratory
	PC 
	50 
	50 
	100 
	0 
	0 
	4
	2


LIST OF PROFESSIONAL ELECTIVES
	Sl. No
	Course Code
	Course Title
	Category
	Sessional Marks
	Final Exam Marks
	Total Marks
	Credits

	
	
	
	
	
	
	
	L
	T
	P
	C

	1
	16SEPE01 
	Design of Concrete Bridges
	PE 
	50 
	50 
	100 
	3 
	0 
	0 
	3 

	2
	16SEPE02 
	Finite Element Analysis and Application Laboratory 
	PE 
	50 
	50 
	100 
	0 
	0 
	4 
	2 

	3
	16SEPE03 
	Experimental Techniques and Instrumentation 
	PE 
	50 
	50 
	100 
	3 
	0 
	0 
	3 

	4
	16SEPE04 
	Structural Optimization 
	PE 
	50 
	50 
	100 
	3 
	0 
	0 
	3 

	5
	16SEPE05 
	Advanced Concrete Technology 
	PE
	50 
	50 
	100 
	3 
	0 
	0 
	3 

	6
	16SEPE06 
	Plastic Analysis of Structures 
	PE 
	50 
	50 
	100 
	3 
	0 
	0 
	3 

	7
	16SEPE07 
	Plates and Shells 
	PE 
	50 
	50 
	100 
	3 
	0 
	0 
	3 

	8
	16SEPE08 
	Fracture Mechanics 
	PE 
	50 
	50 
	100 
	3 
	0 
	0 
	3 

	9
	16SEPE09 
	Design of Steel Concrete Composite Structures 
	PE 
	50 
	50 
	100 
	3 
	0 
	0 
	3 

	10
	16SEPE10 
	Maintenance and Rehabilitation of Structures 
	PE 
	50 
	50 
	100 
	3 
	0 
	0 
	3 

	11
	16SEPE11 
	Prefabricated Structures
	PE
	50 
	50 
	100 
	3 
	0 
	0 
	3 

	12
	16SEPE12 
	Corrosion  Engineering 
	PE 
	50 
	50 
	100 
	3 
	0 
	0 
	3 

	13
	16SEPE13 
	Offshore Structures 
	PE 
	50 
	50 
	100 
	3 
	0 
	0 
	3 

	14
	16SEPE14 
	Earthquake Resistant Design of Structures 
	PE 
	50 
	50 
	100 
	3 
	0 
	0 
	3 

	15
	16SEPE15 
	Substructure Design 
	PE 
	50 
	50 
	100 
	3 
	0 
	0 
	3 

	16
	16SEPE16 
	Design of Structures for Dynamic Loads 
	PE 
	50 
	50 
	100 
	3 
	0 
	0 
	3 

	17
	16SEPE17 
	Design of Tall Buildings 
	PE 
	50 
	50 
	100 
	3 
	0 
	0 
	3 

	18
	16SEPE18 
	Cold Formed Steel Structures 
	PE 
	50 
	50 
	100 
	3 
	0 
	0 
	3 

	19
	16SEPE19 
	Smart Materials and Smart Structures
	PE 
	50 
	50 
	100 
	3 
	0 
	0 
	3 

	20
	16SEPE20 
	Research Methodology 
	PE 
	50 
	50 
	100 
	3 
	0 
	0 
	3 

	21
	16SEPE21 
	Soil Structure Interaction 
	PE 
	50 
	50 
	100 
	3 
	0 
	0 
	3 

	22
	16SEPE22 
	Environmental Engineering Structures 
	PE 
	50 
	50 
	100 
	3 
	0 
	0 
	3 

	23
	16SEPE23 
	Geotechnical Earthquake Engineering 
	PE 
	50 
	50 
	100 
	3 
	0 
	0 
	3 

	EMPLOYABILITY ENHANCEMENT COURSES

	24
	16SEEE01 
	Project Phase I 
	EEC 
	100 
	100 
	200 
	0 
	0 
	12 
	6 

	25
	16SEEE02
	Project Phase II 
	EEC 
	200 
	200 
	400 
	0 
	0 
	24 
	12 

	INDUSTRY NEED BASED ELECTIVES

	26
	16SEIE01
	Design of Advanced Industrial Structures
	IE
	50
	50
	100
	3
	0
	0
	3

	27
	16SEIE02 
	 Prestressed Concrete Structures 
	IE
	50
	50
	100 
	3 
	0 
	0 
	3 


    L  :  Credits for Lecture Hours
P  :  Credits for Practical Hours

T  :  Credits for Tutorial Hours
C  :  Total Number of Credits

Syllabi 
16SEFC01 – APPLIED MATHEMATICS
(Common with M.E. Geotechnical Engineering)

	L
	T
	P
	C

	3
	2
	0
	4


Course Objective (CO):

· To acquire knowledge of solving problems linked to maxima and minima and integrals involving derivatives and also fitting of curves.
· To familiarize problems on interpolation, dominant eigen values and numerical quadrature and numerical cubature, various random processes.

· To acquire knowledge of solving two dimensional partial differential equations numerically using finite differences.
Course Outcome:
The students are able to,
CO 1:
Gain the solutions of problems with extremum conditions including Lagrange’s undetermined multipliers and variational problems.

CO 2:
Understand the eigen value problems and numericalsolutions to interpolation, fitting a curve, numerical integration with one or two variables, Random processes.
CO 3:
Develop solutions of second order partial differential equations numerically using finite difference method.
UNIT 1 - CALCULUS OF VARIATION





            9
Maxima and minima of functions of two variables-Lagrange’s method of multipliers- Functional-Euler’s equation - Variational problems involving one unknown function-Several unknown functions-Functional dependent ofn higher order derivatives-Several independent variables- Isoperimetric problems.-Ostrogradsky equation.
UNIT 2 - NUMERICAL METHODS





            9
Larange, Cubic Sline, Hermite interpolation-Least squares method to fit y=ax+b, y=ax2+bx+c,y=aebx,y=axb,y=abx- Numerical integration quadrature-Gauss, Legendre quadrature-Double integration using Trapezoidal and Simpson’s rule.
UNIT 3 - EIGEN VALUE PROBLEMS





            9
Power method of finding the dominant eigen values of a matrix-Jacobi method,Given’s method, Householder’s method, Rayleigh-Ritz method.
UNIT 4 - RANDOM PROCESS



  


          9
Classification of Random process-Stationary Process-Autocorrelation function and its properties-Cross correlation function and its properties- Mean Ergodic Process-Correlation Ergodic Process –Power Spectral Density function and its properties.
UNIT 5 - PARTIAL DIFFERENTIAL EQUATION  



           9
Classification of second order PDE- characteristic curves-Canonical reduction of PDE- Two dimensional wave equation of vibration membrane(Cartesian coordinates)- Finite difference approach to Parabolic, Hyperbolic, Elliptic and Poisson equations.

       TOTAL : 45 + 15 Hrs

REFERENCE BOOKS:
1. Venkatraman M.K, “Higher Engineering Mathematics”, National Publishing Co. Chennai,2000.

2. S.R.K.Iyengar, R.K Jain, “Numerical Methods”, New Age International Publishers,  New Delhi, 2009.

3. P. Kandasamy, K. Thilagavathy and K. Gunavathy, “Numerical Methods”, S. Chand & Co Ltd., New Delhi 2010.

4. Veerarajan T, “Probability and Random Processes (with Queueing Theory and Queueing Networks)”, McGraw Hill Education (India)Pvt Ltd., New Delhi, Fourth Edition 2016.

5. Grewal.B.S., “Numerical Methods in Engineering and Science”, Khanna Publishers New Delhi, 2014.
	
	PO1
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	CO1
	2
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	CO3
	3
	
	
	1
	3
	
	
	
	
	
	


16SEPC01 - COMPUTER METHODS OF STRUCTURAL ANALYSIS

	L
	T
	P
	C

	3
	0
	0
	3


Course Objective (CO):

· To analyse the structures by matrix methods and energy concepts. 
Course Outcome:
The students are able to,
CO 1:
Fundamental principles to evaluate the characteristics of structures and Use energy concepts to analyse the structures

CO2:
 Apply the flexibility matrix method and stiffness matrix for the solution of beams, trusses and frames.

CO3:
 Perform complex analysis procedures such as sub structuring and iteration techniques.

UNIT 1 - FUNDAMENTAL CONCEPTS

                   



9
Force and displacement measurement–Generalized or Independent measurement–Constrained or Dependent measurements–Principle of superposition–Stiffness and flexibility matrices in constrained measurements–Stiffness and flexibility of systems and elements –computing stiffness and flexibility coefficients.

UNIT 2 - ENERGY CONCEPTS AND TRANSFORMATION OF INFORMATION
         9
Strain energy in terms of stiffness & flexibility matrices–Betti’s law – Application of Betti’s law - Computing displacements and forces from virtual work – other energy theorems - Transformation of forces and displacements in general – Stiffness and flexibility in general - Normal coordinates and orthogonal transformation – Principle of contragradience.

UNIT 3 - FLEXIBILITY METHOD





                     9
Statically determinate structures – Indeterminate structures – Choice of redundants leading to ill and well conditioned matrices Transformation to one set of redundants to another – Internal forces due to thermal expansion and lack of fit – Reducing the size of flexibility matrix – Application to pin- jointed plane truss – continuous beams – Frames –Grids.
UNIT 4 - STIFFNESS METHOD






                    9
Introduction – Development of the stiffness method – Analogy between flexibility and stiffness – lack of fit – Application of stiffness approach to pin jointed plane truss – Continuous beams – Frames – Grids – Space frames introduction only – Static condensation technique- Direct stiffness approach.

UNIT 5 - ANALYSIS BY SUBSTRUCTURING AND ITERATION

                    9
Analysis by substructuring technique using the stiffness and the flexibility method with tridiagonalisation.  Iteration method for frames with non-prismatic members – Computer program for the analysis of rigidly connected beams.

 








    Total :  45Hrs

REFERENCE BOOKS:

1. William McGuire, Richard H. Gallagher, Ronald D. Ziemian, Matrix structural Analysis, Wiley, 2015.

2. Pandit G.S, Gupta S.P, Structural Analysis-A matrix Approch, Tata McGraw Hill Publishing Company Ltd, 2008.

3. Manicka Selvam V.K, Elements of Matrix Stability Analysis of structures, Khanna Publishers, 2006.

4. Rajasekaran S. and, Sankarasubramanian G., Computational Structural Mechanics, PHI Learning Pvt. Ltd, 2001.

5. William Weaver JR. and James M. Gere, Matrix Analysis of framed structures, CBS Publishers and Distributers, 3 rd edition, 1990.

6. Rubinstein, FM, Matrix Computer methods of Structural Analysis, Prentice Hall, 1966
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16SEPC02 –  STRUCTURAL  DYNAMICS

	L
	T
	P
	C

	4
	0
	0
	4


Course Objective (CO):

· To impart knowledge on analysis of SDOF and MDOF systems subjected to dynamic loading by various techniques. 

Course Outcome:
The students are able to,
CO 1:
Evaluate the response of SDOF and MDOF systems under dynamic loading.

CO 2:
Analyze the continuous systems subjected to free and forced vibration.
CO 3:
Familiarize with the various vibration processes and response of structures.
UNIT 1 - SINGLE DEGREE OF FREEDOM SYSTEMS
(9+3)
Formulation of equation of motion, Free and forced vibrations, Response to dynamic loading, Effect of damping.
UNIT 2 - MULTI DEGREE OF FREEDOM SYSTEMS
(9+3)
Free  and  forced  vibration  of  undamped  and  damped  MDOF  systems.  Equation  of motions,  Evaluation  of  natural  frequencies  and  mode  shapes,  Approximate  methods, Mode superposition method, Numerical integration procedures
UNIT 3 - CONTINUOUS SYSTEMS
(9+3)
Dynamics of distributed parameter systems, Free and forced vibration of flexural beams, shear beams and columns.
UNIT 4 - TRANSIENT AND DYNAMIC RESPONSE OF STRUCTURES
       (9+3)
Idealisation   of   structures   to   mathematical   models,   Mode   superposition   method, Numerical integration procedures   
UNIT 5 - RANDOM AND STOCHASTIC VIBRATION
(9+3)
Random Variables and random processes, Models of random dynamic loads, Stochastic response of SDOF systems.

Total: 60 Hrs
REFERENCE BOOKS:

1.
Clough R.W, and Penzien J, Dynamics of Structures, Second Edition, McGraw- Hill International Edition, 2003

2.
Mario Paz, Structural Dynamics – Theory and Computations, Third Edition, CBS

publishers, 2012.

3.  Craig.R.R, and Andrew J. Kurdila,  Fundamentals of Structural  Dynamics, John Wiley & Sons, 2006
4. Manickaselvam,V.K.,  Elementary Structural Dynamics, Dhanpat Rai & Sons, 2001
5. Madhujit Mukhopadhyay, Structural Dynamics: Vibrations & Systems, Ane Books Pvt. Ltd, 2010.
6. James C. Anderson, ‎Farzad Naeim, Basic Structural Dynamics, John Wiley & Sons, 2012
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16SEPC03 –  ADVANCED REINFORCED CONCRETE STRUCTURES

	L
	T
	P
	C

	3
	0
	0
	3


Course Objective (CO):

· To impart knowledge on the limit state design of RCC Structural components and to inculcate design methodologies of special structural elements as per Indian standard code of practice.

Course Outcome:
The students are able to,
CO 1: Design the beams and slender columns based on the limit state of strength and serviceability. 

CO 2:
Design various special RC elements namely RC walls, corbels, deep beams, grid floors, frames, flat slabs and flat plates.
CO 3: Familiarize the concept of inelastic behaviour of concrete elements.
UNIT 1 - DESIGN OF BEAMS                                                                                                9
Behaviour  of  RCC  beams  under  combined  Shear, Torsion  and  Bending-Modes  of Failures-Inter action effects - Analysis and design of beams circular in plan and Spandrel beams-Design for Serviceability Limit states - Design calculation of deflections and crack width according to IS 456-2000.
UNIT 2 - DESIGN OF SLENDER COLUMNS                                                                         9
Behaviour of slender RCC Columns- Failure modes and Interaction curves-Additional Moment method-Comparison of codal provisions- calculation of design moments for braced and unbraced columns-Principles of Moment magnification method-design of slender columns.

UNIT 3 - DESIGN OF SPECIAL RC ELEMENTS                                                                9
Design and detailing of Concrete braced and unbraced walls according to BIS code— Classification of shear walls, design principles, design of rectangular and flanged shear walls-Analysis of forces, Design and detailing of Corbels-Design and detailing of Deep beams- and Approximate analysis and design of Grid floors.

UNIT 4 - DESIGN OF FLAT SLABS AND FLAT PLATES                                                 9
Yield line theory of slabs - Hillerberg method of design of slabs- Design of Flat slabs and flat plates according to BIS method-Shear in Flat Slabs and Flat Plates.
UNIT 5 - INELASTIC  BEHAVIOUR OF CONCRETE BEAMS AND FRAMES
       9
Inelastic behaviour of concrete beams-moment-rotation curves-moment redistribution- Bakers method of analysis and design-Design of cast-in-situ joints in frames. Detailing requirements for ductility, durability and fire resistance.
TOTAL: 45Hrs
REFERENCE BOOKS:
1. Varghese P.C., “Advanced Reinforced Concrete”, Prentice Hall of India, New Delhi, 2009
2. Varghese P.C., “Limit state design of Reinforced Concrete”, Prentice Hall of India, New  Delhi,   2008
3. Krishna Raju, N., “Advanced Reinforced Concrete Design”, CBS Publishers and Distributers, 2008
4. Unnikrishnan Pillai S and Menon D., “ Reinforced concrete Design”, Tata McGraw Hill  Book Co., New Delhi, 2003.

5. N.C.Sinha and S. K.Roy, “Fundamentals of Reinforced concrete”, S.Chand & Co Ltd.,   2007

6. Pankaj Agarwal and Manish Shaikande, “Earthquake Resistant Design of structures”, Prentice Hall of India Pvt. Ltd, New Delhi, 2006
7. N.Subramanian, “Design of Reinforced Concrete Structures” Oxford Publishers, 2013

8. Shah V.L., & Karve S.R. “Limit state theory and Design of Reinforced Concrete”, Structures Publications, Pune (2003)

9. Park and Paulay T, “Reinforced concrete Structures”, John Wiley and Sons, New York, 2009.

10. Arthur H Nilson, Design of Concrete Structures, Tata McGraw Hill  Book Co.,2009.
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16SEPC04 – THEORY OF ELASTICITY AND PLASTICITY
	L
	T
	P
	C

	3
	2
	0
	4


Course Objective (CO):

· To impart knowledge on elastic and plastic behavior of systems in Cartesian coordinates subjected to stresses and strain.

Course Outcome:
The students are able to,
CO 1:
Understand the stress, deformation, constitutive relations and solve 2D problems in Cartesian coordinates.
CO 2:
Analyze torsion of non-circular sections, thin walled sections and introduce the concept of energy methods for elasticity problems.
CO 3:
Familiarize the concept of plasticity and constitutive models.

UNIT 1 - ELASTICITY AND SOLUTIONS




               9 

Analysis of stress and strain, Equilibrium equations - Compatibility equations - stress strain relationship. Generalized Hooke’s law. Plane stress and plane strain - Simple two dimensional problems in Cartesian co-ordinates.






 

UNIT 2 - TORSION OF NON-CIRCULAR SECTION
       



     9 

St.venant’s approach -   Prandtl’s approach: Membrane analogy - Torsion of thin walled open and closed sections.

UNIT 3 - ENERGY METHODS







   9

Strain energy – Principle of virtual work – Energy theorems – Rayleigh Ritz method – Finite difference method – Application to elasticity problems. 
                





UNIT 4 - PLASTICITY




   



9

Physical Assumptions – Yield criteria - Plastic stress strain relationship. Elastoplastic problems in bending

UNIT 5 - CONSTITUTIVE MODELS






9
Metal Plasticity – Concrete and Soil Plasticity – Failure criterion and Constitutive models for the above materials

   TOTAL: 45 + 15 Hrs

REFERENCE BOOKS:
1. Timeshenko.S.P and Goodier.J.N   Theory of Elasticity  -   McGraw Hill International edition, 2001.

2. Mendelson ‘Plasticity: Theory and Application’-  A McMillan and co, NewYork 1968.

3. Sadhu Singh ‘Theory of plasticity’, Khanna publishers, 2005.

4. Hill.R Mathematical theory of plasticity - Oxford Publishers 1967

5. Sadhu Singh ‘Theory of Elasticity and metal forming processes’, Khanna publishers,2005

6. Chakrabarthy J, ‘Theory of plasticity’, Mc Graw Hill Co., 2012
7. Chen W.F, “Plasticity for Structural Engineers”, J.Ross Publishing, 2007
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16SEPC05 – ADVANCED STEEL STRUCTURES

	L
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Course Objective (CO):

· To impart knowledge on design of connections, industrial structures, light gauge sections and industrial building.

Course Outcome:
The students are able to,
CO 1:
Understand various design philosophies and design of different types of eccentric bolted and welded connections.

CO 2:
Analyse and design of components of industrial buildings and cold formed steel structures.

CO 3:
Design of steel structures for fire, fatigue and understand the principles of earthquake resistant design. 
UNIT 1 - REVIEW OF DESIGN PHILOSOPHIES                                             
9

Philosophies of Limits State Design, WSD and LRFD Concepts of Plastic design – Local Buckling of thin plate elements – Section Classification – Limit State Design – Comparison of BIS and other International codes – Behaviour and Limit state design of beam columns.

UNIT 2 - BEHAVIOUR AND DESIGN OF CONNECTIONS



 9

Connection behaviour - Bolted and welded connections-unstiffened and stiffened seat connections –framed connections- Connections for force and moment transmission-tee stub and End plate connections- Column stiffeners and other reinforcement-principles of semi rigid connections

UNIT 3 - ANALYSIS AND DESIGN OF INDUSTRIAL BUILDINGS 


9

Review of loads on structures-Dead, Live, wind and Seismic loads as per National standards- Analysis and Design of Industrial buildings and bents-Sway and non-sway frames- Design of Purlins, lovuver rails, gable column and Gable wind girder-Analysis and Design of Gable frames.

UNIT 4 - ANALYSIS AND DESIGN OF COLD-FORMED STEEL STRUCTURES
9
Types of cross sections-concepts of local buckling, and Effective width-Design of compression and tension members,- concepts of lateral buckling –Design of Beams, deflections of beams and design of beam webs- Combined stresses and connections-Empirical design of Z-purlins with lips and wall studs.

UNIT 5 - SPECIAL REQUIREMENTS OF DESIGN AND CONSTRUCTION 
 9

Fire resisting properties of steel – Principles of Fire-resistant Design - Fatigue failures of steel structures – Principle of Fatigue-resistant Design As per IS code- Seismic Behaviour and advantages of steel – Principles of Earthquake resistant design of Steel Structures.

TOTAL: 45Hrs

Reference Books:

1. Horne. M.R. and Morris, L.J., Plastic Design of Low-rise frames, Granada Publishing Ltd., 1981.

2. Salmon. C.G. and Johnson.J.E. Steel Structure- Design and Behaviour, Harper and Row, 1980.

3. Dayarathnam. P., Design of Steel Structure,A.H.Wheeler, 1990.

4. Kuzamanovic.B.O. and Williams, N., Steel Design for Structural Engineers, Prentice Hall, 1977.

5. Wie - Wen Yu., Cold-formed Steel Structures, McGraw Hill Book Company, 1973.

6. William McGuire, Steel Structures, Prentice Hall, Inc., Englewood Cliffs, N.J. 1986.

7. Subramanian.N, Design of Steel Structures, Oxford University press, 2008

8. Shiyekar M.R, Limit State Design in Structural Steel, Prentice Hall of India, 2011.

9.  Duggal S.K, Limit State Design of Steel Structures, Tata McGraw Hill, 2010.

10. William T. Segui “LFRD Steel Design” PWS Publishing.
11. Gregory J. Hancock, Thomas Murray, Duane S. Ellifrit, “Cold-Formed Steel Structures to the AISI Specification”, CRC Press, 2001.
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16SEPC06 –   STABILITY OF STRUCTURES
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	P
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Course Objective (CO):
· To impart Knowledge on the concepts of stability and phenomenon of buckling and its effects on structural components
Course Outcome:
The students are able to,
CO 1:
Analyse basic concepts of structural stability, various approaches to analyse stability of columns and inelastic buckling of columns.
CO 2:
Understand the application of various methods, concepts and examine the buckling behaviour of beam columns and frames.

CO 3:
Examine the lateral buckling, torsional buckling and flexural torsional buckling of various beams and develop stability analysis of various structural members and methods of analysis of buckling of thin plates.

UNIT 1 - CONCEPT OF STABILITY





            9       

Concept of stability approaches to stability analysis, characteristics.  Columns Buckling of columns with various end conditions, imperfect columns, non prismatic columns.

UNIT 2 - APPLICATION OF STABILITY





9       

Inelastic buckling, Empirical column formulae, Buckling of bars on elastic foundations. 
Approximate Methods- Energy methods, Iterative procedures, Finite Difference methods and Matrix methods.

UNIT 3 - BEAM-COLUMNS






            9       

Beam-Column subjected to concentrated lateral loads, distributed lateral loads – Effect of Axial Load on Bending Stiffness - Failure of beam columns- Buckling of frames – Modes of buckling – Calculation of critical loading in frames – Stability of a frame.

UNIT 4 - TORSIONAL BUCKLING





            9       

Torsional Load-Deformation characteristics of Structural members – Strain energy of Torsion – Combined torsional and flexural buckling - Lateral buckling of beams – Pure bending of simply supported beam and cantilever beam – Design simplifications for lateral buckling.

UNIT 5 - BUCKLING OF PLATES




                        9       

Buckling of thin plates with various edge conditions – Strain energy of bending in a plate – Calculation of critical load of plates – Inelastic buckling – Post buckling behavior of  axially compressed plates – Ultimate strength of axially compressed plates.

TOTAL: 45Hrs

REFERENCE BOOKS:
1. Chajes. A, Principles of Structural Stability Theory, Prentice Hall, 1974.

2. Ashwini Kumar, Stability Theory of Structures, Tata McGraw Hill Publishing Company Ltd, N.Delhi, 1998.

3. Iyengar NGR, “Elastic Stability of Structural Elements”, Macmillan, 2007.

4. Allen H.G and Bulson.P.S, Background to buckling, McGraw Hill Publishing Company Ltd, 1980.
5. Smites, Elastic Stability of Structures, Prentice Hall, 1974.

6. Timoshenko.S, and Gere, Theory of Elastic Stability, McGraw Hill Publishing Company Ltd, 2012.
7. Brush and Almorth, Buckling of Bars, Plates and Shells, McGraw Hill Publishing Company Ltd, 1975.
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16SEPC07 –   FINITE ELEMENT ANALYSIS
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Course Objective (CO):

· To impart fundamental knowledge on the basics of solid mechanics and to study about various elements and their properties for the analysis of structures.
Course Outcome:
The students are able to,
CO 1:
Apply the knowledge of fundamentals of elasticity, principles of virtual work and variational principles.  

CO 2:
Develop knowledge on element properties to analyse bars, beams, trusses and frames using direct element method and solve problems involving isoparametric elements.

CO 3:
To learn about different types of non linearities and non linear solution techniques and axisymmetric stress analysis. 

UNIT 1 - INTRODUCTION TO ELASTICITY





9
Basic   equations   of   solid   mechanics   –   Review   of   equilibrium   conditions   –   Strain Displacement relations – Stress strain relations – Equilibrium – Compatibility   -
Principle of virtual work and stationary,   Potential energy principles -   Variational principles - Rayleigh Ritz method  
UNIT 2 - DIRECT METHOD







9
Direct  method    –  Element  stiffness  matrix  –  Global  stiffness  matrix  – Boundary conditions    Problems on bars, simple beams, Trusses and frames.
UNIT 3 - ELEMENT PROPERTIES






9
Discretization – Displacement model – Element properties –  convergence and compatibility requirements  –  Node  Numbering  procedure  –  Natural  coordinate  system   - Generalized Coordinates  – Shape function  –  Lagrange,  elements  –stiffness matrix – Nodal load vector  - elements in plane stress and plane strain– Static condensation –  Simple problems only
UNIT 4 - ISOPARAMETRIC ELEMENTS





9
Basic principles of Shape Functions - Mapping – Uniqueness of mapping  - Sub – Iso – Super parametric elements  –   Numerical  integration  using  Gaussian  Quadrature   - Examples in one dimension and two dimension
UNIT 5 - AXISYMMETRIC STRESS ANALYSIS & NONLINEAR ANALYSIS        9
Analysis of  solids  of  revolution  under  axisymmetric  loading  – Formulation of axisymmetric solid element – Simple examples 
Types  of  nonlinearities  – Geometric  nonlinearity  – Material  nonlinearity  – Introduction to nonlinear solution techniques – Newton Raphson and Modified Newton Raphson methods

     TOTAL: 45 + 15 Hrs

REFERENCE BOOKS:
1. Krishnamurthy C.S, Finite Element Analysis – Theory and programming, Second edition, Tata McGraw Hill Publishing Co.  1995
2. Desai C.S., Elementary Finite Element Method, Prentice Hall, INC 1979

3. Rajasekaran S ., Finite Element Analysis in Engineering Design,  Wheeler publishing,2008
4. Chandrapatla  Tirupathi.R  and  Belegundu,  Ashok.  D.,   Introduction  to  Finite   

Elements  in Engineering, Second edition, Prentice Hall of India, 2014
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16SEPC08 – STRUCTURAL ENGINEERING LABORATORY
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1. Mix design for different types of concrete
2. Introduction to instrumentation (LVDT, Load cell, Hydraulic jack, Strain gauges)

3. Casting and Testing of Reinforced Concrete beams for deflection, flexure and shear.

4. Casting and Testing of Reinforced Concrete columns, beam – column joint and Frames.
5. Fabrication and testing of elements for steel structures
Use of Non destructive testing (NDT) equipments – Rebound hammer, Ultra sonic pulse velocity meter and Rebar locator 

16SEPC09 - COMPUTER APPLICATIONS LABORATORY
	L
	T
	P
	C

	0
	0
	4
	2


1. Introduction and important features of a software dealing with analysis and design of structures. 
2. Static and Dynamic analysis of Building structure using software.

3. Analysis and design of a multistoried building using software, Preparation of detailed structural drawings including ductility detailing. 
4. Preparation of EXCEL sheets for structural design. 

16SEPE01 –   DESIGN OF CONCRETE BRIDGES
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Course Objective (CO):

· To impart knowledge on design of different types of reinforced concrete bridges, steel bridges and pre stressed concrete bridges along with the sub structures and foundation.

Course Outcome:
The students are able to,
CO 1:
Acquire basic knowledge on the planning and design aspects of bridges.

CO 2:
Design short span bridges, long span girder bridges and pre stressed concrete bridges.

CO 3:
Design various components of bridges.

UNIT 1 - INTRODUCTION






         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 2 - SHORT SPAN BRIDGES





         9
Load distribution theories, analysis and design of slab culverts, tee beam and slab bridges.- Design Problems

UNIT 3 - LONG SPAN GIRDER BRIDGES




         9
Design  principles  of  continuous  bridges,  box  girder  bridges,  bow string girder bridges, balanced  cantilever  bridges 

UNIT 4 - DESIGN OF PRESTRESSED CONCRETE BRIDGES

         9
Flexural and torsional parameters – Courbon’s theory – Distribution co-efficient by exact analysis – Design of girder section – maximum and minimum prestressing forces – Eccentricity – Live load and dead load shear forces – Cable Zone in girder – check for stresses at various sections – check for diagonal tension – Diaphragms – End block – short term and long term deflections
UNIT 5 - BEARINGS, CONSTRUCTION AND MAINTENANCE OF BRIDGES         9
Bearings – Steel rocker and roller bearings – Reinforced concrete rocker and roller bearings – Elastomeric bearings - Expansions joints-Design of abutments and piers – Bridge Construction and Maintenance. Types of bridge foundations – Design of foundations

TOTAL:45Hrs

REFERENCE BOOKS:

1. Raina V.K. "Concrete Bridge Practice" , Tata McGraw Hill Publishing Company, New Delhi, 2010.

2. Jagadeesh T.R and Jayaram M.A, “Design Of Bridge Structures”, PHI Learning Private Limited, 2009

3.
Krishnaraju,  N.,  "Design  of  Bridges "  Oxford  and  IBH  Publishing  Co.,  Bombay,  Calcutta, New Delhi, 2010.

4.
Bakht, B. and Jaegar, L.G., "Bridge Analysis simplified", McGraw Hill, 1985.

5.
Ponnuswamy, S., "Bridge Engineering", Tata McGraw Hill, 2008

6.
Derrick   Beckett,   "An   introduction   to   Structural   Design   of   Concrete   Bridges",   Surrey University Press, Henley Thomes, Oxford Shire, 1973.
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16SEPE02–   FINITE ELEMENT ANALYSIS AND APPLICATION LABORATORY
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Development of computer program for
1. Finite element analysis of simple beams

2. Finite element analysis of trusses

3. Finite element analysis of frames

4. Finite element analysis of element subjected to combined axial load and bending.
5. Finite element analysis of complex elements.

Finite element analysis of above problems using commercially available finite element analysis software packages.
16SEPE03  –   EXPERIMENTAL TECHNIQUES AND INSTRUMENTATION
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	3


Course Objective (CO):
· To learn various experimental techniques and instrumentation procedure.
Course Outcome:
The students are able to,
CO 1:
Understand the various stress and strain, vibration measuring systems.

CO 2:
Gain knowledge about acoustic and wind flow measurements, direct and indirect model analysis and diagnose the distress in structures.

CO 3:
Apply non destructive testing methods on structures.
UNIT 1 - FORCE AND STRAIN MEASUREMENT



         9
Strain  Gauges,  principle,  types,  performance  and  uses -  Photo  elasticity,  principle  and applications -  Moiré  fringes  hydraulic  jacks  and  pressure  gauges -  Electrical  load  cells- proving rings - calibration of testing machines.
UNIT 2 - VIBRATION MEASUREMENTS




         9
Characteristics   of   structural   vibration -   linear   variable   differential   transformer   (LVDT) - Transducers  for  Velocity  and  acceleration  measurements-  vibration  meter -  seismographs - vibration  analyzer -  display  of  recording  of  signals-  cathode  ray  oscilloscope-  XY  plotter- chart plotters - Digital data acquisition systems.
UNIT 3 - ACOUSTICS AND WIND FLOW MEASURES

 
         9
Principles  of  pressure  and  flow  measurements-  pressure  transducer-  sound  level  meter - venturimeter  and  flow  meters -  Wind  tunnel  and  its  use  in  structural  analysis- structural modeling - direct and indirect model analysis.
UNIT 4 - DISTRESS MEASUREMENTS



                     9
Diagnosis  of  distress  in  structures -  crack  observation  and  measurement - Corrosion  of reinforcement in concrete- Half cell, construction and use- damage assessment - controlled blasting for demolition.
UNIT 5 - NON DESTRUCTIVE TESTING METHODS

                     9
Load  testing  on  structures,  buildings,  bridges  and  towers -  Rebound  hammer- Acoustic emission-  Ultrasonic  testing,  Principles  and  applications -  Holography -  Use  of  laser  for structural testing- Brittle coatings.
TOTAL:45Hrs

REFERENCE BOOKS:
1. Sadhu Singh, ‘Experimental stress analysis’, Khanna publishers, New Delhi, 1996.

2.  Dalley  and  Riley,  Experimental  stress  analysis’-  McGraw  Hill  Book  Company,  New  York 1991

3. L.S.Srinath.  ‘Experimental  stress  Analysis’,  Tata  McGraw  Hill  company  Book  Ltd.,  NewDelhi. 1984 

4. Bray  and  Stanley,   Non  Destructive  Evaluation,  McGraw  Hill  Publishing  co.,  New  York,1989
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16SEPE04–   STRUCTURAL OPTIMIZATION
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Course Objective (CO):

· To impart knowledge on cost effective designs, conventional and non-conventional optimization techniques for engineering applications

Course Outcome:
The students are able to,
CO 1:
Apply the fundamentals of optimization techniques to Formulate and solve linear and non linear problems.

CO 2:
Use the various solution techniques for Geometric and Dynamic Programming problems.

CO 3:
Understand the concepts of non traditional methods.

UNIT 1 -OPTIMIZATION FUNDAMENTALS




         9
Optimization methods - Introduction, Problem formulation, Introduction to mathematical principles in optimization - Mathematical models - Activity – Design methodology- Civil engineering case study- Unconstrained functions – single variable- several variable- equality constraints – inequality constraints- optimization- design space- Feasible and Infeasible- Convex and concave – Active constraints- Local and Global optima – differential Calculus- Optimality criteria- Lagrange multiplier method- Kuhn- tucker Criteria.




UNIT 2 - LINEAR PROGRAMMING





         9                              
Linear Programming – Formulation of problems- graphical solution- plastic design of frames- analytical methods- Simplex method – Basic ideas and steps- Duality sensitivity analysis – simple LP problems – Transportation Problem – Assignment Method.

UNIT 3 - NON-LINEAR PROGRAMMING




         9
Introduction to non-linear problems - One dimensional minimization methods – unimodal function - Exhaustive and unrestricted search – Dichotomous search – Fibonacci method- Golden section method - Interpolation methods.

Unconstrained multivariable function -  univariate method- Cauchy’s steepest descent method- conjugate gradient method (Fletcher Reeves) – Variable metric methods (Davison-Fletcher-Powell) -  Direct and indirect methods- cutting plane method- Methods of feasible direction- Interior Penality function – External Penalty function method.
UNIT 4 - GEOMETRIC PROGRAMMING AND DYNAMIC PROGRAMMING    9
Geometric Programming- Polynomial – Degree of difficulty- Reducing G.P.P. to a set of simultaneous equations – Concepts of solving problems with zero difficulty and one degree of difficulty.

Dynamic Programming - Bellman’s principle of optimality –Representation of a multi stage decision problem - Concept of sub - optimisation problems – Truss optimization.

UNIT 5 -NON-TRADITIONAL METHODS  (concepts only)


          9
Genetic Algorithm – Terminology – Natural Law of  Evolutions – Genetic operators – steps for solution of problems.

Simulated Annealing – Algorithm – Boltzman’s equation.

ANT Colony optimization – Algorithm – pheromone Trail – Travelling salesman problem.

Introduction to TABU search – sample problem.
Artificial Neural Network - Basic concepts – Biological systems – Artificial neural network – application characteristics – overview of learning methods.

   TOTAL:45Hrs

REFERENCE BOOKS:
1. Rao. S.S., “ Optimisation Theory and Applications” , New Age International Private Limited Publisher, New Delhi , 2009
2. Belegundu, A.D.and Chandrapatla,T.R., ”Optimisation Concepts and Applications in Engineering”, Pearson Education, 2011.

3. K.Deb, ”Optimisation for Engineering Design : Algorithms and examples”, Prentice Hall, New Delhi, 2012.
4. J.S.Arora, “ Introduction to Optimum Design”, McGraw –Hill Book Company , 2011.

5. Taha, H.A., “ Operations Research – An Introduction “, Prentice Hall of India,2008.

6. Spunt.L., “ Optimum Structural Design” , Prentice Hall, New Jersey, 1971.

7. Goldberg.D.E., “Genetic Algorithms in Search, Optimisation and Machine Learning”, Addison & Wesley , 1999

8. Dorigo.M and Stutzle.T., “ Ant Colony Optimisation”, Prentice Hall of India, 2004.

9. Kirsch.U, “ Structural Optimisation :Fundamentals and Applications”, Springer-Verlog,2012.

10. David Corns, Marco Dorigo and Fred Gloves, “New Ideas in Optimization”, The McGraw Hill Company, London, 1999.

	
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11

	CO1
	3
	3
	
	2
	3
	
	
	2
	
	
	

	CO2
	3
	3
	1
	2
	3
	
	
	2
	
	
	

	CO3
	3
	3
	
	2
	3
	
	
	2
	
	
	


16SEPE05      ADVANCED CONCRETE TECHNOLOGY
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Course Objective (CO):

· To impart knowledge on the advancements in the field of Concrete Technology and sustainable construction.
Course Outcome:
The students are able to,
CO 1:
Know the overview of concrete behaviour, admixtures and polymers.
CO 2:
Understand the Durability Properties of concrete and special concretes.
CO 3:
Understand the definition, need and concepts of sustainability.
UNIT 1 - INTRODUCTION







9
Concrete - Understanding the quassi-brittle nature of concrete - Failure of concrete under low stress - Micro— cracking, crack propagation - stress concentration at openings –Destructive, semi-destructive & Non-destructive testing methodology - Rebound hammer test - Ultrasonic Pulse Velocity (UPV) Test - Penetration resistance test - Pull-out Test - Pull-off Method - Break-off test - Cover Measurement - Core Sampling and Testing - Half-cell electrical potential method - Resistivity Mapping Problems faced during Non-destructive evaluation - Microscopic Analysis – XRD,  SEM, TEM Analysis.
UNIT 2 - ADMIXTURES AND POLYMERS





9
Chemical Admixtures- Mechanism of chemical admixture, Plasticizers and super Plasticizers and their effect on concrete property in fresh and hardened state, Marsh Cone test for optimum dosage of super plasticizer, retarder, accelerator, Air-entraining admixtures, and new generation super plasticiser. 

Mineral Admixture-Fly ash, Silica fume, GGBS, and their effect on concrete property in fresh state and hardened state.
Polymers in Civil Engineering-Structural Plastics And Composites- Polymer Membranes Coatings. 

UNIT 3 - DURABILITY PROPERTIES 






9
Permeability – chemical attack – Sulphate attack – Carbonation - Quality of water – marine conditions – Thermal properties of concrete – fire resistance – methods of making durable concrete 
UNIT 4 - SPECIAL CONCRETE







9
Light  weight  concrete,  Fiber and Hybrid Fiber  reinforced  concrete,  Polymer  Concrete, Super  plasticized  concrete,  Epoxy  resins  and  screeds  for  rehabilitation  Fly  ash and High volume flyash concrete, -High performance concrete - Self compacting concrete - Self curing concrete – Recycled aggregate concrete -  Bacterial concrete – Nanoconcrete 
UNIT 5 - SUSTAINABILITY







9
Introduction - Need for sustainability - Concept of sustainability - social, environmental and economic sustainability concepts. Sustainable development - Engineering for sustainable development - Threats for sustainability - Low Impact development techniques-Green materials -Material selection for sustainable design
TOTAL:45Hrs

References  

1. Neville, A.M., “Properties of Concrete”, Pitman Publishing Limited, London, 2012.

2. Shetty M.S., “Concrete Technology”, S.Chand and Company Ltd. Delhi, 2013.
3. Gambhir.M.L., “Concrete Technology”, Tata McGraw Hill, Publishing Co. Ltd New Delhi, 2013.
4. Santhakumar .A.R.,” Concrete Technology”, Oxford University Press, NewDelhi.

5. Metha P.K. and Montreio P.J.M., "Concrete Structure Properties and Materials", 2nd edition, Prentice Hall .
6. A. M. Neville & J. J. Brooks, “Concrete Technology”, 4th Impression, Pearsons Education Ltd, 2009.
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16SEPE06 –   PLASTIC ANALYSIS OF STRUCTURES
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Course Objective (CO):

· To impart the required knowledge on basic hypothesis, theorems and applications of plastic analysis.
Course Outcome:
The students are able to,
CO 1:
Acquire knowledge on basic hypothesis of plastic analysis, methods and theorem of plastic analysis.

CO 2:
Analyse multistorey frames and virendeel trusses using plastic analysis.

CO 3:
Acquire knowledge on effects of axial force and displacement in frames and beams.


UNIT 1 - BASIC HYPOTHESIS





                     9
Introduction  to  plastic  method  of  structural  analysis   –  basic  hypothesis   - stress strain relation  for  mild  steel   –  evaluation  of  fully  plastic  hinge  assumption  for  other  structural materials. Failure and Yield criteria (Von Mises and Tresca)
UNIT 2 - METHODS AND THEOREMS OF PLASTIC ANALYSIS
         9
Theorems of plastic analysis  – Principle of virtual work  – Superposition ofmechanism  – Method of inequalities  – Moment distribution method – Replacement theorem – The shake down theorem
UNIT 3 - APPLICATION OF PLASTIC ANALYSIS



         9
Application of the methods to multi storey frames   - Beams   and frames with concentrated and distributed loads - Virendeel trusses  – Gable frames and Grids.
UNIT 4 - DISPLACEMENTS






         9
Importance  of  displacements  in  plastic  analysis  –  Methods  of  computing  displacements  – Displacements in beams and frames – Displacement theorem.
UNIT 5 - AXIAL FORCES IN FRAMES AND ARCHES

                     9
Combined axial and bending forces - Effect of axial forces in simple frames – Approximate interaction curves.
     TOTAL:45Hrs

REFERENCE BOOKS:

1. Neal ,B.G.,  Plastic Methods Of Structural Analysis, Chapman & Hall Ltd & Science Paper Backs, 1965, Reprinted 1970.

2. Beedle, L.S . Plastic Design Of Steel Frame.,1992

3.  Hodge, Plastic Analysis Of Structures,1993

4.  Massonet  ,C.E.,  And  Save,M.A.,  Plastic  Analysis  And  Design,  Vol  1, Blaisdell Publishing Company,London. 1994

5. Baker,J.,Heyman,J., Plastic Design of Frames , Cambridge University Press.,1992
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16SEPE07 –   PLATES AND SHELLS
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Course Objective (CO):
· To impart knowledge on structural behaviour and analysis of different types of plates and shells under different boundary conditions.
Course Outcome:
The students are able to,
CO 1:
Analyze the laterally loaded plates, anisotropic plates and thick plates.

CO 2:
Apply various numerical methods  for  analysis of plates.

CO 3:   Analyse and design of shells and folded plates.

UNIT 1 - LATERALLY LOADED PLATES




         9
Thin  Plates  with Small Defection.  Laterally Loaded  Thin  Plates, Governing  Differential Equation, Boundary Conditions. Rectangular  Plates,   Simply   Supported   Rectangular   Plates,   Navier   Solution   and   Levy's Methods, Plates with Various Edge Conditions
Symmetrical Bending of Circular Plates, Plates on Elastic Foundation.

UNIT 2 - NUMERICAL METHODS





          9
Finite Difference Method – Isotropic Rectangular plates – Boundary Conditions – All-round simply supported square plate, clamped square plate and fixed square plate subjected to uniformly distributed load.

UNIT 3 - ANISOTROPIC PLATES AND THICK PLATES


         9
Orthotropic Plates and Grids, Moderately Thick Plates.
UNIT 4 - MEMBRANE THEORY OF SHELLS


                     9
Classification of Shells  - Types of Shells  -  Structural Action  - Membrane Theory  - Shells of Revolution and Shells of Translation - Examples - Limitations of Membrane Theory.
UNIT 5 - FOLDED PLATES






         9                                                                          
Folded Plate structures - structural behavior and analysis  - Types  - Design by ACI  - ASCE  Task  Committee method.

     TOTAL: 45Hrs

REFERENCE BOOKS:
1. Szilard, R., Theory of Analysis of Plates , Prentice Hall Inc. 2004
2. Timoshenko,   S.   and   Krieger   S.W.   Theory   of   Plates   and      Shells   ,   McGraw   Hill   Book Company,1990

3. Wilhelm Flügge, Stresses in shells, Springer – Verlag, 1988

4. Ramasamy,  G.S.,  Design  and  Construction  of  Concrete  Shells  Roofs,  CBS  Publishers,1986
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16SEPE08 – FRACTURE MECHANICS
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Course Objective (CO):

· To identify the modes of failure, types of fracture and determination of fracture parameters, the concept of elasto-plastic fracture and mechanics of concrete fracture.

Course Outcome:
The students are able to,
CO 1:
Recognize the different fracture mechanisms and modes of fracture.

CO 2:
Analyze the behavior of plastic materials, fracture analysis of concrete and various non-linear models.
CO 3:
Predict various fracture parameters for brittle and ductile materials.

UNIT 1 - INTRODUCTION 






           9
History of fracture mechanics – Fracture mechanics approach to design – Effect of material properties on fracture – Dimensional Analysis in Fracture mechanics.
UNIT 2 - LINEAR ELASTIC FRACTURE MECHANICS


           9
Stress Concentration effect – Griffith Energy Balance – Energy release rate – R  Curve – Crack Tip Plasticity 
UNIT 3 - ELASTIC PLASTIC FRACTURE MECHANICS



9
Crack Tip Opening Displacement – J Integral – Crack Growth Resistance curves - Scaling Model for Cleavage fracture

UNIT 4 - FRACTURE MECHANISMS IN METALS AND NON-METALS

9
Fracture Mechanisms in Metals – ductile, cleavage and intergranular fracture – Fracture Mechanisms in fiber-reinforced plastics and concrete
UNIT 5 - FRACTURE TOUGHNESS TESTING OF METALS AND NON-METALS
9
General Considerations – KIC testing – J testing - CTOD testing – Qualitative toughness tests.

TOTAL: 45Hrs

REFERENCE BOOKS:
1. Anderson T.L, Fracture mechanics: Fundamentals and Applications, CRC Press, 2005.

2. John.M.Barson and Stanley.TRolfe, Fracture and Fatigue control in Structures, Prentice Hall, Inc, USA 1987.

3. David Broek, Elementary Engineering Fracture Mechanics, Martinus Nijhoff Publishers, The Hague, 1982.

4. David Broek, The practical use of fracture mechanics”, Kluwer Academic Publishers, 1997.

5. Jean Lemative and Jean Louis Chboche, Mechanics of Solid Materials, Cambridge University Press, Cambridge, 1987.

6. Gdoutos.E.E, Fracture Mechanics-An Introduction, Kluwer Academic publishers, Dordrecht, 1993.

7. Knott.J.F, Fundamentals of Fracture Mechanics, John Wiley & Sons, New York, 1973.

8. Kanninen.M.F & Popelar.C.H, Advances in Fracture Mechanics, Oxford University Press, New York, 1985

9. Prashant Kumar, Elements of Fracture Mechanics, McGraw Hill Companies, 2010.
	
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11

	CO1
	2
	2
	
	2
	2
	
	1
	2
	
	
	

	CO2
	2
	2
	1
	2
	2
	
	1
	2
	
	
	

	CO3
	2
	2
	
	2
	2
	
	1
	2
	
	
	


16SEPE09 –   DESIGN OF STEEL CONCRETE COMPOSITE STRUCTURES
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Course Objective (CO):

· To impart Knowledge on design of composite beams, columns, trusses and box girder bridges including the related connections.

Course Outcome:
The students are able to,
CO 1:
Acquire sufficient knowledge on behavior of composite structures under various loads.

CO 2:
Select appropriate design methods for composite structures such as slabs, beams, columns, frames and trusses including connecting elements.

CO 3:  Gain thorough knowledge about construction sequence of special composite structures.
UNIT 1 - FUNDAMENTALS
      9                                                                                        

Introduction to steel-concrete composite construction –  Design Philosophy- Advantages – Types of composite construction – Basic concepts of composite structures- Material properties under static loads and dynamic loads.

Shear connection- Methods- Properties- Partial interaction- Effect of slip on stresses and deflection – Longitudinal shear in compression slabs.

UNIT 2 - COMPOSITE SLABS AND BEAMS




         9                                                        Composite floor slabs  - conventional composite beams - resistance to sagging  bending, longitudinal shear and vertical shear – stresses in service – design examples. 
Continuous composite beams -Elastic and inelastic design considerations.

UNIT 3 - COMPOSITE COLUMNS AND FRAMES



         9
Encased columns – concrete filled steel tubes – resistance to axial compression – resistance to combined compression and uniaxial bending.

Composite column and frames- Design of beam-column joints and rigid joints - jointed composite frames – Modular co-ordination.

UNIT 4 - COMPOSITE TRUSSES






         9   Composite Trusses – Behaviour and Design - Design of connections- case studies on steel concrete composite construction in buildings – seismic Behaviour.

UNIT 5 - SPECIAL STRUCTURES





         9                                                                                   
Steel sandwich construction- Box Girder Bridge- Case studies – seismic Behaviour- Different codal provisions - Fabrication and erection of structures including heavy structures, Prefab construction, Industrialized construction. 

                                                                                                                   TOTAL: 45Hrs

REFERENCE BOOKS:
1. Johnson R.P., “ Composite Structures of Steel and Concrete” , Blackwell Scientific Publications, UK, 1994.

2.  Owens G.W. and Knowles P., “ Steel Designers Manual” , Fifth   Edition, Steel 

    Concrete Institute, UK, Oxford Blackwell Scientific Publications, 1992.

3. Workshop on Steel –concrete Composite Structures, conducted at Anna University, chennai, 2000.

4. IS 11384 -1985 Code of Practice for Steel concrete Composite structures,

5. Euro Code 4

6. BS 5950- Part 3
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16SEPE10 –   MAINTENANCE AND REHABILITATION OF STRUCTURES
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Course Objective (CO):

· To emphasize the importance of maintenance, inspection of structures and to impart fundamental knowledge on various repairing strategies

Course Outcome:
The students are able to,
CO 1:
Identify the causes of distress in concrete structures by conducting various tests and repair strategies.

CO 2:
Suggest appropriate materials and remedial measures for various structures using proper repair materials and techniques.

CO 3:
Acquire sufficient knowledge to use appropriate methods of demolition techniques for damaged structures.

UNIT 1 - GENERAL
                



        
         

9
Quality   assurance   for   concrete   construction   as   built   concrete   properties   strength, permeability, thermal properties and cracking and types of cracks.

INFLUENCE ON SERVICEBILITY AND DURABILITY

Effects due to climate, temperature, chemicals, wear and erosion, Design and construction errors, corrosion mechanism, Effects of cover thickness and cracking, methods of corrosion protection, corrosion inhibitors, corrosion resistant steels, coatings, cathodic  protection.

UNIT 2 - MAINTENANCE AND REPAIR STRATEGIES 


           9 Definitions  :  Maintenance,  repair  and  rehabilitation,  Facets  of  Maintenance,  importance  of Maintenance  Preventive  measures  on  various  aspects  Inspection,  Assessment  procedure for evaluating a damaged structure causes of deterioration - testing techniques.

UNIT 3 - MATERIALS FOR REPAIR





         9
Special   concretes   and   mortar,   concrete   chemicals,   special   elements   for   accelerated strength gain, Expansive cement, polymer concrete, sulphur  infiltrated  concrete,  ferro cement, Fiber reinforced concrete.

UNIT 4 - TECHNIQUES FOR REPAIR




                      9
Rust eliminators and polymers coating for rebars during repair foamed concrete, mortar and dry  pack,  vacuum  concrete,  Gunite  and  Shot  Crete -  Epoxy  injection,  Mortar  repair  for cracks, shoring and underpinning.

UNIT 5 - EXAMPLES OF REPAIR TO STRUCTURES

                      9
Repairs  to  overcome  low  member  strength,  Deflection,  Cracking,  Chemical  disruption, weathering wear, fire, leakage, marine exposure.

DEMOLITION TECHNIQUES

Engineered demolition techniques for Dilapidated structures - case studies

TOTAL:45Hrs

REFERENCE BOOKS:
 1.
Denison  Campbell,  Allen  and  Harold  Roper,  Concrete  Structures,  Materials,  Maintenance and Repair, Longman Scientific and Technical UK, 1991.

2.
R.T.Allen and S.C.Edwards, Repair of Concrete Structures , Blakie and Sons, UK, 1992
3.
M.S.Shetty,  Concrete Technology   -  Theory  and  Practice,  S.Chand  and  Company,  NewDelhi, 2005.

4.
Santhakumar, A.R., Training Course notes on Damage Assessment and repair in Low Cost Housing ,"RHDC-NBO" Anna University, July 1992.

5.
Raikar, R.N.,  Learning from failures  - Deficiencies in Design, Construction and Service  - R & D Centre(SDCPL), Raikar Bhavan, Bombay, 1987.

6.
N.Palaniappan, Estate Management , Anna Institute of Management, Chennai, 1992

7.
Lakshmipathy, M. et. al.  Lecture notes of Workshop on "Repairs and Rehabilitation of Structures", 29 - 30th   October 1999.
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16SEPE11 –   PREFABRICATED STRUCTURES
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Course Objective (CO):

· To impart Knowledge on pre fabricated elements and the technologies used in fabrication and erection

Course Outcome:
The students are able to,
CO 1:
Gain knowledge on the establishment of prefabricates plant and IS code specifications.

CO 2:
Analyze the behavior of various prefabricated structural members, floors, stairs, roofs and walls.

CO 3:
Design prefabricated  industrial buildings and shell roofs. 

UNIT 1 - INTRODUCTION AND DESIGN PRINCIPLES


         9
General  Civil  Engineering  requirements,  specific  requirements  for  planning  and  I  layout  of prefabricates   plant.   IS   Code   specifications.   Modular   co-ordination,   standardization, Disuniting  of  Prefabricates,  production,  transportation,  erection,  stages  of  loading  and codal   provisions,   safety   factors,   material   properties,   Deflection   control,   Lateral   load resistance, Location and types of shear walls.

UNIT 2 - REINFORCED CONCRETE





         9
Prefabricated structures  - Long wall and cross-wall large panel buildings, one way and two way  prefabricated  slabs,  Framed  buildings  with  partial  and  curtain  walls,  single  storey industrial buildings with trusses and shells, Crane -gantry systems.

UNIT 3 - FLOORS, STAIRS, ROOFS AND WALLS



         9
Types  of  floor  slabs,  analysis  and  design  example  of  cored  and  panel  types  and  two -way systems, staircase slab design, types of roof slabs and insulation requirements, Description of joints, their behaviour and reinforcement requirements, Deflection control for short term and  long  term  loads,  Ultimate  strength  calculations  in  shear  and  flexure.  Types  of  wall panels, Blocks and large panels, Curtain, Partition and load bearing walls.

UNIT 4 - DESIGN OF INDUSTRIAL BUILDINGS


                      9
Components  of  single -storey  industrial  sheds  with  crane  gantry  systems,  Design  of  R.C. Roof Trusses, Roof Panels, Design of R.C.crane -gantry girders, corbels and columns, wind bracing design.

UNIT 5 - DESIGN OF SHELL ROOFS FOR INDUSTRIAL SHEDS

         9
Cylindrical, Folded plate and hyper -prefabricated shells, Erection and jointing, joint design, hand book based design.

TOTAL: 45Hrs

REFERENCE BOOKS:
1.
Structural Design Manual,  Precast Concrete Connection Details, Society for the Studies in the use of Precase Concrete, Netherland Betor Verlag, 1978.

2.
Lasslo Mokk,  Prefabricated  Concrete  for  Industrial  and  Public  Sectors ,  Akademiai  Kiado, Budapest, 1964.

3.
Murashev.V.,  Sigalov.E.,  and  Bailov.V.,   Design  of  Reinforced  Concrete  Structures , Mir Publishers, 1968.

4.
CBRI, Building Materials and Components, 1990, India.

5.
Gerostiza.  C.Z.,  Hendrikson,  C.,  Rehat  D.R.,   Knowledge  Based  Process  Planning  for Construction and Manufacturing, Academic Press, Inc., 1989.

6.
Warszawski, A., Industrialization and Robotics in Building - A managerial approach, Harper & Row, 1990.
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16SEPE12 –   CORROSION ENGINEERING
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COURSE OBJECTIVES

· To have an exposure on corrosion mechanism, testing and identify practices for prevention and remediation of corrosion.
Course Outcome:
The students are able to,
CO 1: Understand the causes and mechanism of various types of corrosion.

CO 2: Be knowledgeable on the testing and prevention of corrosion.

CO 3: Able to identify the influence of environment on corrosion and corrosion related issues in various industries.
UNIT 1 - CORROSION






    9

General, electrochemical corrosion of metals, galvanic cells, corrosion rates (kinetics), types of corrosion with properties and phenomenon, oxidation metals. 

UNIT 2 - CORROSION TESTING





    9

Importance, classification materials and specimens, surface preparation, measuring and weighing, exposure techniques, duration, planned interval tests. 

UNIT 3 - CORROSION PREVENTION




    9

Material selection, modification of metal, alternate of environment, design, cathodic and anodic protection, coatings (metallic, inorganic, non metallic and organic)

UNIT 4 - CORROSION IN SELECTED ENVIRONMENTS

    9

 Atmospheric Corrosion, Corrosion in Automobiles, Corrosion in Soils, Corrosion of Steel in Concrete, Corrosion in Water, Microbiologically Induced Corrosion, Corrosion in the Body

UNIT 5 - CORROSION IN INDUSTRIES




    9

Corrosion in the Petroleum Industry, Corrosion in the Aircraft Industry, Corrosion in the Microelectronics Industry                                                                                                                  


TOTAL: 45Hrs

REFERENCE BOOKS:

1. Jones, D.A. Principles and Prevention of Corrosion, 2nd Edition, Macmillan Publishing Co., 1995.

2. Balasubramanian, M.R., Krishnamoorthy, S. and Murugesan, V., Engineering Chemistry, Allied Publisher Limited., Chennai, 1993.

3. Sadasivam, V. Modern Engineering Chemistry - A Simplified Approach, Kamakya Publications, Chennai, 1999.

4. Kuriakose, J.C. and Rajaram J. Chemistry in Engineering and Technology, Vol. I and II, Tata McGraw-Hill Publications Co. Ltd., New Delhi, 1996.
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16SEPE13  –   OFFSHORE  STRUCTURES
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Course Objective (CO):

· To impart knowledge on forces due to ocean waves and to design off shore structures.

Course Outcome:
The students are able to,
CO 1:
Impart knowledge in wave theories and forces on offshore structures. 

CO 2:
Formulate the structural modeling and foundation modeling of offshore structures.

CO 3:
Analyse and design the offshore structure and its foundation.

UNIT 1 - WAVE THEORIES






         9
Wave generation process, small and finite amplitude wave theories.

UNIT 2 - FORCES OF OFFSHORE STRUCTURES



         9
Wind forces, wave forces on vertical, inclined cylinders, structures - current forces and use of Morison equation.
UNIT 3 - OFFSHORE SOIL AND STRUCTURE MODELING


         9
Different types of offshore structures, foundation modeling, structural modeling.

UNIT 4 - ANALYSIS OF OFFSHORE STRUCTURES


                      9
Static method of analysis, foundation analysis and dynamics of offshore structures.

UNIT 5 - DESIGN OF OFFSHORE STRUCTURES



         9
Design of platforms, helipads, Jacket tower and mooring cables and pipe lines.

     TOTAL: 45Hrs

REFERENCE BOOKS:
1.
Chakrabarti, S.K.  Hydrodynamics of Offshore Structures,  Computational  Mechanics  Publications, 1987.
2.
Thomas  H.  Dawson,  Offshore  Structural  Engineering,  Prentice  Hall  Inc  Englewood  Cliffs, N.J. 1983

3.
API, Recommended Practice for Planning, Designing and Constructing Fixed Offshore Plat- forms, American Petroleum Institute Publication, RP2A, Dalls, Tex.

4.
Wiegel, R.L., Oceanographical Engineering, Prentice Hall Inc, Englewood Cliffs, N.J. 1964.

5.
Brebia,  C.A.Walker,  S.,  Dynamic  Analysis  of  Offshore  Structures ,  New-nes Butterworths, U.K. 1979.

6.
Reddy,  D.V.  and  Arockiasamy,  M.,   Offshore  Structures,  Vol.1,  Krieger  Publishing  Com- pany, Malabar, Florida, 1991.
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16SEPE14 –   EARTHQUAKE RESISTANT DESIGN OF STRUCTURES

	L
	T
	P
	C

	3
	0
	0
	3


Course Objective (CO):

· To understand the causes and effects of earthquake and the structural systems subjected to earthquake forces as per the recommendations of IS code of practice.
Course Outcome:
The students are able to,
CO1:
Describe engineering seismology and its relationship in the seismic design of structures. 

CO2:
Acquire knowledge on codal provisions for earthquake resistant design and detailing. 

CO3:
Gain knowledge on effects of earthquake and retrofitting of structures.

UNIT 1 - INTRODUCTION

    9
Elements of engineering seismology – causes of earthquakes, seismic waves, magnitude, intensity and energy release – Indian seismology –Earthquake history – Seismic zone  Map of India – seismographs – seismogram – accelerograph – strong motion characteristics- initiation into vibration of structures .

UNIT 2 - SEISMIC DESIGN OF BUILDINGS




         9
Introduction to methods of seismic analysis – Equivalent static analysis IS 1893 provisions – Design horizontal seismic coefficient – design base shear – distribution – idealization of building frames  - seismic analysis and modeling – determination of lateral forces – equivalent static lateral force method – response spectrum method – time history method – push over analysis - mathematical modeling of multistorey RC Building. 

UNIT 3 - IS CODE PROVISIONS






         9     

Modal response contribution – modal participation factor – response history – spectral analysis – approximate methods for lateral load analysis – IS 1893-2002 provisions – IS 4326 provisions – behavior and design of masonry structures – discussion of codes IS 13827 and 13828.

UNIT 4 - SEISMIC DESIGN CONCEPTS




         9  

Concept of earthquake resistant design – concept of ductility – lateral force resisting systems – strong column weak beam concept - guidelines for seismic resistant construction - beam column joints –effect of structural irregularities – seismo-resistant building architecture – cyclic load behavior of RC, steel and prestressed concrete elements – Earthquake Resistant Design for multi storey RC frames, shear wall, braced frames and their combinations – capacity based design  - Ductile detailing of reinforcement in RC Buildings as per IS 13920.

UNIT 5 - SPECIAL PROBLEMS AND MODERN CONCEPTS

         9      

Soil performance - Liquefaction -Modern concepts – base isolation – adaptive system – seismic evaluation- retrofitting and strengthening of structures – seismic retrofitting strategies. 

COMPUTER AIDED ANALYSIS AND DESIGN: (For internal assessment only – not for theory examination) computer aided analysis and design of building systems for earthquake loads – response spectrum - time history analysis – capacity based design – hands on session using computer software. 

TOTAL: 45Hrs

Reference Books:

1. Chopra A K, “Dynamics of Structures- Theory and Applications to Earthquake Engineering”, Prentice- Hall of India Pvt. Ltd., New Delhi, 2002.

2. Pankaj Agarwal and Manish Shrikhande, “Earthquake Resistant Design of Structures”,  Prentice – Hall of India Pvt. Ltd., NewDelhi – 110 001, 2006.

3. Clough  R W and  Penzien J, “ Dynamics of Structures”, McGraw Hill, INC, 1993.

4. Taranath B S, “Wind and Earthquake Resistant Buildings - structural Analysis & Design” ,Marcell Decker, NewYork, 2005.

5. Chen WF & Scawthorn, “Earthquake Engineering Hand book”,CRC Press, 2003.
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16SEPE15 –   SUBSTRUCTURE DESIGN
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Course Objective (CO):

· To discuss and evaluate the feasibility of foundation solutions to different types of soil conditions considering the time effect on soil behavior and to build the necessary theoretical background for design and construction of foundation systems.

Course Outcome:
The students are able to,
CO 1:
Interpret subsurface information and to identify a suitable foundation system for a structure.

CO 2:
To design shallow and deep foundations for various types of structures.

CO 3:
To analyze and design foundations for special structures such as tall towers, bridges and machines.

UNIT 1 - INTRODUCTION






            9
Design of soil investigation report for design of foundation structure  – Types  – Selection of foundation – Basic requirement of foundation  – Computation of loads – General principle of design of reinforced concrete shallow and deep foundation.

UNIT 2 - DESIGN OF SHALLOW FOUNDATION



            9
Shallow foundation   –  bearing  capacity  of  footings  –  floating  raft  –  Capacity  of  footing   – Beams on Elastic foundation – Design of raft and buoyancy – Rafts and basement design .
UNIT 3 - DESIGN OF DEEP FOUNDATION




            9
Deep  foundation  –  Load  carrying  capacity  of  different  types  of  piles  and  detailing  of reinforcement according to IS 2911  – Design of pile caps  – Uplift capacity of piles  – Lateral pile load test.
UNIT 4 - FOUNDATION FOR BRIDGES AND MACHINES

            9
Foundation for bridges – Well and caisson foundation  – Design of pier cap - Design of pier  – General principles, planning and design of machine foundation.
UNIT 5 - TOWER FOUNDATIONS





            9
Introduction  –  Design  of  foundation  for  towers   –  forces  on  tower  foundation   – General design criteria  – Structural design of supports for foundation excavation  – Design of ground anchors.

   TOTAL: 45Hrs

REFERENCE BOOKS:

1. Thomlinson.M.J and Boorman.R, “Foundation design and construction” ELBS   
Longman VI Edition, 1995 .

2. Swamisaran , “  Analysis and design of substructures”, Limit state design Oxford and  IBH Publishing Co. Pvt. Ld , NewDelhi, 1996.

3. Nayak.N.V, “  Foundation  design  manual  for  practicing  engineers ”,  Dhanpat  Rai  &  Sons, 
1982.
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16SEPE16 – DESIGN OF STRUCTURES FOR DYNAMIC LOADS
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Course Objective (CO):

· To impart knowledge on behaviour and design concepts for dynamic loads as per codal provisions and to learn about ductile detailing.

Course Outcome:
The students are able to,
CO 1:
Know the factors affecting design dynamic loads like earthquake, blast and impact. 

CO 2:
Design the structures against dynamic loads using BIS codes of practice.

CO 3:
Have in-depth knowledge on the concepts of favorable materials for ductility based              designing of structure along with strengthening methods. 

UNIT 1 - GENERAL
            9 

Design philosophy to resist earthquake, cyclone, flood, blast and impact  - National and International codes of practice – Behavior of concrete, steel, masonry and soil under impact and cyclic loads- Energy absorption capacity – Ductility of material and the structure.

DESIGN AGAINST CYCLONE AND FLOOD: Effect of cyclones on buildings and special structures – safety and precautionary steps in design. 

UNIT 2 - DESIGN AGAINST EARTH-QUAKES



         9
Earth-quake characterisation – Response spectrum – seismic coefficient and response spectra methods of estimating loads – Response of framed, braced frames and shear wall buildings – Design as per BIS codes practice – Ductility based design. 

UNIT 3 - DESIGN AGAINST BLAST AND IMPACT



         9
Characteristics of internal and external blast - Impact and impulse loads- Explosions- Threats – wave scaling law – Fire loading – restraints – Pressure distribution on buildings above ground due to external blast – underground explosion - Design of buildings for blast , fire and impact as per BIS code of practice.

UNIT 4 - DESIGN AGAINST WIND





         9            

Characteristics of wind – Basic and design wind speeds Aeroelastic and Aerodynamic effect -  Design as per BIS code of practice including Gust factor approach-along wind and across wind response- effect on tall buildings, towers, chimneys, roofs, window glass, Cladding and slender structures -  vibration of cable supported bridges and power lines due to wind effects- tornado effects.
UNIT 5 - SPECIAL CONSIDERATIONS





         9                                                 

Detailing for ductility – Passive and active control of vibrations – New and favorable materials - Response of dams, bridges, buildings- strengthening measures-safety analysis- methods of strengthening for different disasters - Maintenance and modifications to improve hazard resistance.





TOTAL: 45Hrs

REFERENCE BOOKS:
1. Raiker.R.N. Learning from failure Deficiencies in Design, Construction and Service, R & D Centre(SDCPL) Raiker Bhavan, Bombay , 1987 

2. Bela Goschy, “Design of Buildings to withstand abnormal loading”, Butterworhts, 1990. 

3. Paulay.T and Priestly. M.N.J, “A seismic Design of Reinforced Concrete and Masonry Buildings”, John Wiley and Sons, 1991.

4. Dowling. C.H, “Blast Vibration – Monitoring and Control”, Prentice Hall Inc, Englewoods Cliffs, 1985.

5. Alan G. Daven Port, “Wind Effects on Buildings and Structures”, Proceedings of the Jubileum Conference on Wind effects on Structures”, Port Alegne, Brazil, pp 25-29, May 1998, Balkema A.A. Publishers, 1998.

6. Concrete Structures Under Impact and Impulsive loading, Synthesis Report, CEB. Lousanne, Germany, 1988. 
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16SEPE17 – DESIGN OF TALL BUILDINGS

	L
	T
	P
	C

	3
	0
	0
	3


Course Objective (CO):

· To impart knowledge on behaviour, analyze and design of tall structural systems.

Course Outcome:
The students are able to,
CO 1:
Familiarize with the problems associated with the large heights of structures with respect to different loads and materials.

CO 2:
Analyze and design various structural systems for high rise buildings.

CO 3:
Carryout stability analysis, overall buckling analysis of frames and analysis of various secondary effects on tall building. 

UNIT 1 - DESIGN CRITERIA

    9
Design  philosophy,  Loading,  Sequential  loading,  materials  - high  performance  Concrete  - Fiber reinforced Concrete  - Light weight Concrete - Design mixes

UNIT 2 - LOADING AND MOVEMENT





         9
Gravity  Loading  :  Dead  and  live  load,  methods  of  live  load  reduction,  Impact,  gravity loading,  construction  loads.  Wind  loading  :  Static  and  dynamic  approach,  Analytical  and wind  tunnel  experimental  method.  Earthquake  loading  :  Equivalent  lateral  force,  modal analysis, combinations of loading working stress design, Limit state design, plastic design.

UNIT 3 - BEHAVIOUR OF VARIOUS STRUCTURAL SYSTEMS

         9
Factors  affecting  growth,  Height  and  Structural  form.  High  rise  behaviour,  Rigid  frames, braced  frames,  Infilled  frames,  shear  walls,  coupled  shear  walls,  wall-frames,  tubulars, cores, outrigger - braced and hybrid mega system.

UNIT 4 - ANALYSIS AND DESIGN





         9
Modeling for approximate analysis, Accurate analysis and reduction techniques, Analysis of building   as   total   structural   system   considering   overall   integrity   and   major   subsystem interaction,   Analysis   for   member   forces,   drift   and   twist,   computerized   general   three dimensional  analysis.  Structural  elements  :  Sectional  shapes,  properties  and  resisting capacity,   design,   deflection,   cracking,   prestressing,   shear   flow.   Design   for   differential movement, creep and shrinkage effects, temperature effects and fire resistance.

UNIT 5 - STABILITY OF TALL BUILDINGS




         9
Overall  buckling  analysis  of  frames,  wall -frames,  Approximate  methods, second  order effects of gravity of loading, P-Delta analysis, simultaneous first-order and P -Delta analysis, Translational, Torsional instability, out of plum effects, stiffness of member in stability, effect of foundation rotation. 

TOTAL: 45Hrs

Reference Books:

1.
Taranath B.S., Structural Analysis and Design of Tall Building, McGraw Hill, 1988.

 2.
Dr. Y.P.Gupta, Editor. Proceedings National Seminar on High Rise Structures - Design and Construction practices for middle level cities Nov. 14 -16, 1995, New Age International Limited, Publishers, Madras - 20.

3.
Wilf gang Schuller, High Rise Building Structures , John Wiley and Sons, 1977.

4.
Bryan stafford Smith, Alexcoull,  Tall Building Structures , Analysis and Design, John Wiley and Sons, Inc., 1991.

5.
T.Y.Lin, D.Stotes Burry, Structural Concepts and system for Architects and Engineers . John Wiley, 1988.

6.
Lynn S.Beedle, Advances in Tall Buildings , CBS Publishers and Distributors, Delhi, 1986.
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16SEPE18 - COLD FORMED STEEL STRUCTURES

	L
	T
	P
	C

	3
	0
	0
	3


Course Objective (CO):
· To impart knowledge on design of various cold formed steel structural elements.
Course Outcome:
The students are able to,
CO 1:
Understand the concepts on the behaviour of CFS and to design various connections.

CO 2:
Apply the knowledge of thin elements in the design of cold formed steel. 

CO 3:
 Design of flexural members, compression members and steel beam columns as per codal provisions.

UNIT 1 - INTRODUCTION






            9
General – Types of Cold Formed Steel Sections and their applications – Methods of Forming – Materials used in Cold Formed Steel Construction – Yield Point – Tensile Strength – Stress Strain Curve – Modulus of Elasticity and Tangent Modulus – Ductility – Weldability – Fatigue Strength and Toughness. Connections – Types of Connections – Welded Connections – Bolted Connections – Other Fasteners. 

UNIT 2 - STRENGTH OF THIN ELEMENTS AND DESIGN CRITERIA
            9
General – Definitions of General Terms – Basic Design Stress – Wind, Earthquake and Combined forces – Structural Behavior of Compression Elements and Design Criteria – Stiffeners for Compression Elements – Structural Behavior of Perforated Elements – Plate buckling of Columns – Behavior of Webs of Beams and Cylindrical Tubular Elements.

UNIT 3 - DESIGN OF FLEXURAL MEMBERS



      
            9
General – Beam Strength and Deflection – Design of Webs of beams – Lateral Buckling of Beams – Bracing Requirements of Beams – Unusually Wide Beam Flanges and Unusually Short Span beams.

UNIT 4 - DESIGN OF COMPRESSION MEMBERS



            9
General – Yielding – Flexural Column Buckling – Effect of Cold Work on Column Buckling – Effect of Local Buckling on Column Strength – AISI Design Formula for Flexural Buckling – Effective Length factor K – Torsional Buckling and Torsional-Flexural Buckling – Bracing and Secondary Members – Maximum Slenderness Ratio – Wall Studs – Testing of Wall Material for Lateral Bracing Value.

UNIT 5 - DESIGN OF BEAM COLUMNS




            9
General – doubly symmetric shapes and shapes not subjected to torsional or torsional-flexural buckling – thin walled open Sections which may be subjected to Torsional-Flexural Buckling – Singly Symmetric Open Shapes – Unsymmetric Shapes.

Light Gauge Steel Shear Diaphragms and shell Roof Structures - light Gauge Steel Shear Diaphragms – Columns and Beams braced by Steel Diaphragms – Shell Roof Structures.

TOTAL:
45Hrs

REFERENCE BOOKS:
1. Wie-Wen Yu, Cold Formed Steel Structures, Mcgraw Hill Book Company, 1973.

2. Horne M.R. and Morris L.J., Plastic Design of Low Rise Frames, Granada Publishing Ltd., 1981.

3. Salmon C.G. and Johnson J.E., Steel Structures-Design and Behaviour, Harper and Row, 1980.

4. Dayaratnam P. Design of Steel Structures, A.H. Wheeler, 1980.

5. Kuzamanovic B.O. and Willems N., Steel Design for Structural Engineers, Prentice Hall, 1977.

6. William McGuire, Steel Structures, Prentice Hall Inc., Englewood Cliffs, N.J., 1986.
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16SEPE19 - SMART MATERIALS AND SMART STRUCTURES

	L
	T
	P
	C

	3
	0
	0
	3


Course Objective (CO):

· To give an exposure on measuring techniques, sensors and actuators.

Course Outcome:
The students are able to,
CO 1:
Gain knowledge on smart materials and structures with functions and response sensing systems along with working mechanics of instruments.

CO 2:
Use actuators, data acquisition signal processing and control systems effectively.
CO 3: 
To Learn about Structural Health Monitoring system and its application in Civil field.
UNIT 1 - INTRODUCTION






            9
Properties of smart materials - mechanisms – instrumented structures functions and response sensing system – self diagnosis – signal processing consideration – actuation systems and effectors

UNIT 2 - MEASURING TECHNIQUES





            9
Strain measuring techniques using electrical strain gauges, types – resistance-capacitance – inductance- wheatstone bridges-pressure transducers-load cells- temperature compensation –strain rosettes

UNIT 3 - SENSORS AND ACTUATORS   




            9
Sensing technology – types of sensors – physical measurement using piezo electric strain measurement – inductively read transducers – LVDT – fiber techniques - fiber optic strain sensors - Actuator techniques – Actuator and Actuator materials - piezo electric and electro resistive material – magneto structure material – shape memory alloys – electro ortheological fluids – electromagnetic actuation – role of actuators and actuator materials

UNIT 4 - SIGNAL PROCESSING AND CONTROL SYSTEMS

            9
Data Acquisition and processing – signal processing and control for smart structures – sensors as geometrical processors – signal processing – control system – linear and non linear.
UNIT 5 - INTRODUCTION TO STRUCTURAL HEALTH MONITORING (SHM)
 9
Definition & motivation for SHM, SHM – a way for smart materials and structures – SHM and bio mimetic – analog between the nervous system of a man and a structure with SHM, SHM as a part of system management, Passive and Active SHM, NDE, SHM and NDECS – basic components of SHM – Applications – SHM of a bridge – applications for external post tensioned cables, monitoring historical buildings.
TOTAL: 45Hrs

REFERENCE BOOKS:

1. Brain Culshaw, “Smart structures and mateials Artech – Borton”, London.
2. L.S.Srinath, “Experimental stress analysis”, Tata McGraw Hill, 1998.

3. J.W.Dally & W.F. Riley, Experimental stress analysis”, Tata McGraw Hill, 1998.
4. Daniel Balageas, Claus - Peter FritzenamI Alfredo Guemes, Structural Health Monitoring, Published by ISTE Ltd., U.K. 2006.
5. Guide Book on Non-destructive Testing of Concrete Structures,Training course series No. 17,International Atomic Energy Agency,Vienna, 2002.
6. Hand book on “Repair and Rehabilitation of RCC Buildings“, Published by Director General, CPWD, Govt. of India, 2002.
7. Hand Book on Seismic Retrofitting of Buildings, Published by CPWD & Indian Building Congress in Association with IIT, Madras, Narosa Publishing House, 2008.
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16SEPE20 – RESEARCH METHODOLOGY

L   T    P   C

3    0    0    3

COURSE OBJECTIVES

· To develop an understanding of various research designs and techniques. 

COURSE OUTCOMES
The students are able to,
CO 1: Understand the basics of research process. 

CO 2: Be knowledgeable on various research designs, sampling, processing and analysis of data. 

CO 3: Interpret the data and appreciate the components of scholarly writing.

UNIT 1 - INTRODUCTION 







9

Meaning of Research – Objectives of Research – Motivation in Research – Types of Research – Research approaches – Significance of Research Method versus Methodology – Research and Scientific Method – Importance of Knowing how research is done – Research Process – Criteria of Good Research – Problems encountered by Researchers in India. What is a Research Problem – Selecting the problem – Necessity of defining the problem – Technique involved in defining a problem. 

UNIT 2 - RESEARCH DESIGN 







9 

Meaning of Research design – Need for Research Design – features of Good Design – Important concepts relating to Research Design – Different Research designs – Basic Principles of Experimental Designs – Developing a Research Plan. 

UNIT 3 - SAMPLING DESIGN 







9

Census and Sample survey – Implications of a Sample Design – Steps in Sampling Design – Criteria for selecting a Sampling Procedure – Characteristics of a Good Sample Design Different Types of Sample Designs – How to select a Random Sample – Random Sample from an indicate universe – Complex Random Sampling Designs. 

UNIT 4 - PROCESSING AND ANALYSIS OF DATA 




9 

Processing operation – Some problems in Processing – Elements/Types of Analysis – Statistics in Research – Measures of Central Tendency – Measures of Dispersion – Measures of Asymmetry (Skewness) – Measures of Relationship – Simple Regression Analysis – Multiple Correlation and Regression Partial Correlation – Association in case of Attributes – Other Measures – Summary chart concerning Analysis of Data. 

UNIT 5 - INTERPRETATION, REPORT WRITING 




9 

Meaning of Interpretation – Why interpretation – Technique of interpretation – Precaution in interpretation – Significance of Report writing – Different steps in report writing – Layout of the Research report – Types of reports – Oral presentation – Mechanics of writing Research Reports – Computer and Computer Technology – The computer system – Important characteristics – The binary number system – Computer applications. 

Reference books:

1. R. Panner Selvam, ―Research Methodology Prentice Hall of India, New Delhi, 2004. 

2. C.R. Kothari, Research Methodology, Wishwa Prakashan Publishers, India, 2001. 

3. Murray R. Spigel, Theory and problem of Statistics, Schaum Publishing Co., New York. 2000
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16SEPE21 –   SOIL STRUCTURE INTERACTION
[Common with ME Geotechnical Engineering]

	L
	T
	P
	C

	3
	0
	0
	3


COURSE OBJECTIVES 

· To get an idea on soil structure interaction, soil foundation models, finite difference  and finite element analysis and elastic analysis of piles and piled raft.
COURSE OUTCOMES:
The students are able to,
CO1 : Understand various soil response models applicable to soil-foundation interaction analysis.

CO2 : Come up with elastic solutions for problems of pile, pile-raft system.

CO3 : Use software packages to analyze soil-foundation system including laterally loaded piles.

UNIT 1 - SOIL - FOUNDATION INTERACTION




6

Introduction to soil – Foundation interaction problems, Soil behaviour, Foundation behaviour, Interface, behaviour, Scope of soil-foundation interaction analysis, soil response models. Winkler, Elastic continuum, Two parameter elastic models, Elastic – plastic behaviour, Time dependent behaviour.

UNIT 2 - BEAMS ON ELASTIC FOUNDATION - SOIL MODELS


10

Infinite beam, Two parameters, Isotropic elastic half space, Analysis of beams of finite length, Classification of finite beams in relation to their stiffness – Analysis through application packages.

UNIT 3 - PLATE ON ELASTIC MEDIUM





10

Infinite plate, Winkler, Two parameters, Isotropic elastic medium, Thin and thick plates, Analysis of finite plates, rectangular and circular plates, Numerical analysis of finite plates, simple solutions, Analysis of braced cuts – Application packages.

UNIT 4 - ELASTIC ANALYSIS OF PILE





10

Elastic analysis of single pile, Theoretical solutions for settlement and load distribution, Analysis of pile group, Interaction analysis, Load distribution in groups with rigid cap – Pile raft – Application packages.

UNIT 5 - LATERALLY LOADED PILE






9

Load deflection prediction for laterally loaded piles, subgrade reaction and elastic analysis, Interaction analysis, pile raft system, solutions through influence charts - Application packages.

TOTAL: 45

Reference Books:

1. Saran, S., Analysis and design of substructures, Taylor & Francis Publishers, 2006.

2. Hemsley, J.A., Elastic Analysis of Raft Foundations, Thomas Telford, 1998.

3. Poulos, H.G., and Davis, E.H., Pile Foundation Analysis and Design, John Wiley, 2008.

4. Murthy, V.N.S., Advanced Foundation Engineering, CBS Publishers, New Delhi, 2007.

5. McCarthy, R.N., Essentials of Soil Mechanics and Foundations: Basic Geotechnics, Sixth Edition, Prentice Hall, 2002.

6. Selvadurai, A.P.S., Elastic Analysis of Soil Foundation Interaction, Elsevier, 1979.

7. Scott, R.F., Foundation Analysis, Prentice Hall, 1981.

8. Structure Soil Interaction – State of Art Report, Institution of structural Engineers, 1978.

9. ACI 336, Suggested Analysis and Design Procedures for Combined Footings and Mats, American Concrete Institute, Delhi, 1988.
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16SEPE22 – GEOTECHNICAL EARTHQUAKE ENGINEERING
[Common with ME Environmental Engineering]

L   T    P   C

3    0    0    3

COURSE OBJECTIVE
· To understand the mechanism of earthquake, wave propagation analysis, ground motion, earthquake hazards, their mitigation and design of earthquake resistant foundations.  
COURSE OUTCOMES

The students are able to,
CO1 :Acquire knowledge about the earthquake ground motion, making familiar with code and software packages to study the ground motion.

CO2 : Analyze the liquefaction susceptibility of the site using laboratory and field tests.

CO3 : Design earthquake resistant geotechnical structures and the methods to improve the ground for hazard resistance.

UNIT 1 - EARTHQUAKE SEISMOLOGY





9
Causes of earthquake – Plate tectonics –Earthquake Fault sources – Elastic Rebound theory – Seismic waves– Elastic Rebound theory – Locating an earthquake – Quantification of earthquakes – Intensity and magnitudes – Locating an earthquake –Case studies.

UNIT 2 - GROUND MOTION AND GROUND RESPONSE ANALYSIS
 
9


Characteristics of ground motion – Factors influencing ground motion – Evaluation of shear wave velocity – Lab tests – Need for Ground Response Analysis – Methods of Ground Response analysis.
UNIT 3 - LIQUEFACTION AND LATERAL SPREADING



9


Liquefaction related phenomena – Liquefaction susceptibility – Evaluation of liquefaction by Cyclic Stress and Cyclic Strain approaches – Lateral deformation and spreading – Criteria for mapping liquefaction hazard zones – Liquefaction computation from Lab and Field tests. 
UNIT 4 - SEISMIC DESIGN OF FOUNDATIONS, RETAINING WALLS AND SLOPES  9
Seismic design requirements of foundation – Seismic design of pile foundations – Seismic design of retaining walls – Behaviour of reinforced slope under seismic condition – Recommendations of seismic codes related to geotechnical engineering.
UNIT 5 - SEISMIC HAZARD ANALYSIS



 

9
Seismic hazard analysis – DSHA – PSHA – Seismic microzonation – Soil Improvement for remediation of seismic hazards.
TOTAL: 45hrs

Reference Books:

1. KameswaraRao, N.S.V., Dynamics soil tests and applications, Wheller Publishing – New Delhi, 2000.

2. Krammer S.L., Geotecnical Earthquake Engineering, Prentice hall, International series Pearson Education (Singapore) Pvt. Ltd., 2004.

3. KameswaraRao, Vibration Analysis and Foundation Dynamics, Wheeler Publishing, New Delhi, 1998.

4. McGuire, R.K., Seismic Hazard and Risk Analysis, Earthquake Engineering Research Institute. MNo – 10, ISBN 0-943198-01-1, 2004.

5. Mahanti, N.C., Samal, S.K., Datta, P., Nag N.K., Disaster Management, Narosa Publishing House, New Delhi, India ISBN : 81-7319-727X-2006.

6. Bharat Bhushan Prasad, Fundamentals of Soil Dynamics and Earthquake Engineering, PHI Learning Pvt.Ltd.,NewDelhi, 2009.

7. Bharat Bhushan Prasad, Advanced Soil Dynamics and Earthquake Engineering, PHI Learning Pvt.Ltd.,NewDelhi, 2011.
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16SEPE23 – ENVIRONMENTAL ENGINEERING STRUCTURES
[Common with ME Geotechnical Engineering]
	L
	T
	P
	C

	3
	0
	0
	3


Course Objective (CO):

· To educate the students about design of pipes and concrete roofing  

· To impart knowledge about the design of water tank and special structures 

· To provide knowledge about repair and rehabilitation of structure.

Course Outcome:
The students are able to,
CO 1:
To acquire knowledge about design of pipes and concrete roofing  

CO 2:
Able to do design of water tank and special structures 

CO 3:
To learn about repair and rehabilitation of structure 
UNIT 1 - DESIGN  OF  PIPES





      

      9                                                                                                                   

Structural  design  of  Concrete,  Prestressed Concrete, Steel and Cast iron pipes -  piping  mains – joints  –  Leak  detection  - sewerage tank design – anchorage for pipes – massive outfalls – structural  design - laying – Testing -  hydrodynamic considerations - Advances in the manufacture  of  pipes.




UNIT 2 - DESIGN  OF  CONCRETE  ROOFING  SYSTEMS 

           

  9                                                             

Design of concrete roofing systems – Cylindrical, Spherical and Conical shapes using membrane  theory  and  design  of  various  types  of  folded plates for roofing with concrete – Design of pumping stations – Drainage plan of a building.

UNIT 3 - ANALYSIS  AND  DESIGN  OF  WATER  TANKS 


              9                                                               

IS Codes  for  the  design  of  water  retaining structures.

Design of circular, rectangular, spherical and Intze type of tanks using concrete.  Design of prestressed concrete  cylindrical  tanks –  Economic  analysis  –  introduction  to  computer  aided design  and  packages.







UNIT 4 - DESIGN  OF  SPECIAL  PURPOSE  STRUCTURES
                         9                                                            

Underground  reservoirs  and  swimming pools, Intake towers, Structural design including foundation  of  water  retaining  structures  such  as settling tanks,  clariflocculators,  aeration tanks, etc.,- effect  of  earth  pressure  and  uplift  considerations – selection of materials of construction.




UNIT 5 - REPAIR  AND  REHABILITATION  OF  STRUCTURES

            9                                                           

Diagonising  the  cause  and  damage,  identification of different types of structural and non-structural  cracks  –  repair  and  rehabilitation  methods for Masonry, Concrete and Steel Structures.
Exposure  on  Steel, Lattice  Structures  used  in  water  and  sewerage  works.



                                                                                                                 Total :  45  Hours

REFERENCE BOOKS:

1.
Prestressed Concrete by Krishna Raju, Tata McGraw Hill Publishing Co. 2nd edition, 1988.

2.
Reinforced Concrete by N. C. Sinha & S .K. Roy -S. Chand and Co.,1985.

3.
Hulse R. and Mosley W. H., Reinforced Concrete Design by Computer, Macmillan Education Ltd., 1986.

4.
Ramaswamy G. S., Design and Construction of Concrete shell roofs, CBS Publishers, India, 1986

5.
Green J. K. and Perkins P. H., Concrete liquid retaining structures, Applied Science Publishers, 1981
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16SEIE01 - DESIGN OF ADVANCED INDUSTRIAL STRUCTURES 

L   T    P   C

3    0    0    3
COURSE OBJECTIVES
· To provide relevant knowledge on planning and functional requirements of structures and design of industrial building systems, material handling systems and multistorey building systems
COURSE OUTCOMES:
The students are able to,
CO1 : Discuss the planning and functional requirements of Industrial structures. 
CO2:  Design the crane girder and gantry girder.
CO3: Design the silos, bunkers, bins and chimney along with supporting structures and current design trends of multistorey building systems and industrial structures.
UNIT 1 - PLANNING AND FUNCTIONAL REQUIREMENTS


9
Planning of an industrial building based on the functional requirements, Lighting and ventilation - Fire safety norms - factories act, Different types of loadings.  

UNIT 2 - INDUSTRIAL FRAMING






9
Types of roofing Design of Roof, Portals, Pre Engineered Buildings - Design of multi storied deck slab, Steel platform, wind columns - Foundations and pedestals.

UNIT 3 - MATERIAL HANDLING SYSTEMS 





9
Cranes –Types-design of EOT - Manual overhead travelling cranes – Jib Cranes-Design of A-cranes, monorails. Design of conveyers, conveyer towers 

UNIT 4 - INDUSTRIAL STORAGE STRUCTURES




9
Design of silos, bins and bunkers – Design of supporting system for storage hoppers and bunkers.
UNIT 5 - ENVIRONMENTAL CONTROL STRUCTURES



9
Concept of Electro-static precipitators, functioning and components – wet and dry scruppers – Design of chimneys – Self supporting, Guyed and braced.
Total : 45 Hrs

REFERENCE BOOKS:

1. Bye law's of Inspector of Factories

2. Alexander Newman, Metal Building System – Design and specifications, Second Edition, Mc Graw Hill, New Delhi-2004

3. Punmia B.C.,Ashok kumar Jain,Design of Steel Structures,Laxmi Publictions,New Delhi-2004

4. Gaylord E H,Gaylord N C and Stall Meyer J E,Design of Steel Structures,Third Edition,McGraw Hill Publications,1992

5. Arya A.S and Ajmani J.L.,Design of Steel Structures,NemChand Brothers,Roorkee,1987 
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16SEIE02 –   PRESTRESSED CONCRETE STRUCTURES

	L
	T
	P
	C

	3
	0
	0
	3


Course Objective (CO):

· To impart knowledge on the basic principles of Prestressed concrete members and design
Course Outcome:
The students are able to,
CO 1:
Learn the principles of prestressing and to analyse and design the PSC beam sections.

CO 2:
Analyze and design pre-stressed concrete tension members, compression members, statically indeterminate structures, composite beams, pipes, sleepers, tanks and end blocks.

CO 3:
To learn LSD of PSC beams and compression members.

UNIT 1 - ANALYSIS OF BEAMS AND LOSSES IN PRESTRESS

         9
Principles  of  prestressing   –  Different  systems  of  prestressing   –  Materials  and  Allowable stresses –Elastic  Design  of  prismatic  beams  – Simple cable profile Design of beams for shear. 

LOSSES AND DEFLECTION IN BEAMS






Losses in prestress - Deflections –Short Term and Long Term deflection.

UNIT 2 - DESIGN OF TENSION AND COMPRESSION MEMBERS

         9
Design of compression and tension members – Design of Compression members with bending

END BLOCK

Introduction-  Stress  Distribution  in  End  Block  – Anchorage  Zone  Stresses  -Design of end block – Guyon’s method, Magnel’s method  – I.S 1343 recommendations.

UNIT 3 - CONTINOUS BEAMS AND COMPOSITE CONSTRUCTION
         9
Concept of concordancy and Linear Transformation  – Elastic analysis of continuous beams–  Sketching  of  pressure  lines  for  continuous  beams  and  single  span  single  storey  rigid frames – Load balancing method - Design of continuous beams. Composite construction – Types and behavior – Analysis and design for flexure and shear – Differential shrinkage

UNIT 4 - SPECIAL TOPICS






         9
One way slabs – Two way slabs – Circular prestressing – Prestressed concrete pipes – Analysis and design of liquid retaining tanks – Design of prestressed concrete sleepers and poles.

UNIT 5 - LIMIT STATE DESIGN






         9
Safety  and  Serviceability  requirements   –  Partial  safety  factors   –  Limit  state  Design  of beams in flexure and shear – Limit state Design of Compression members.

Non prestressed reinforcements – partial prestressing.

TOTAL :
45Hrs
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