CE6602 STRUCTURAL ANALYSIS – II                                                                           L T P C 3 1 0 4

OBJECTIVE

This course is in continuation of Structural Analysis – Classical Methods. Here in advanced method of analysis like Matrix method and Plastic Analysis are covered. Advanced topics such as FE method and Space Structures are covered.

UNIT I FLEXIBILITY METHOD 12

Equilibrium and compatibility – Determinate vs Indeterminate structures – Indeterminacy - Primary structure – Compatibility conditions – Analysis of indeterminate pin-jointed plane frames, continuous beams, rigid jointed plane frames (with redundancy restricted to two).

UNIT II STIFFNESS MATRIX METHOD 12

Element and global stiffness matrices – Analysis of continuous beams – Co-ordinate transformations – Rotation matrix – Transformations of stiffness matrices, load vectors and displacements vectors – Analysis of pin-jointed plane frames and rigid frames( with redundancy vertical to two)

UNIT III FINITE ELEMENT METHOD 12

Introduction – Discretisation of a structure – Displacement functions – Truss element – Beam element – Plane stress and plane strain - Triangular elements

UNIT IV PLASTIC ANALYSIS OF STRUCTURES 12

Statically indeterminate axial problems – Beams in pure bending – Plastic moment of resistance – Plastic modulus – Shape factor – Load factor – Plastic hinge and mechanism – Plastic analysis of indeterminate beams and frames – Upper and lower bound theorems

UNIT V SPACE AND CABLE STRUCTURES 12

Analysis of Space trusses using method of tension coefficients – Beams curved in plan Suspension cables – suspension bridges with two and three hinged stiffening girders

TOTAL: 60 PERIODS

53

TEXT BOOKS

1. Vaidyanathan, R. and Perumal, P., “Comprehensive structural Analysis – Vol. I & II”, Laxmi Publications, New Delhi, 2003
2. L.S. Negi & R.S. Jangid, “Structural Analysis”, Tata McGraw-Hill Publications, New Delhi, 2003.

3. BhaviKatti, S.S, “Structural Analysis – Vol. 1 Vol. 2”, Vikas Publishing House Pvt. Ltd., New Delhi, 2008

REFERENCES

1. Ghali.A, Nebille,A.M. and Brown,T.G. “Structural Analysis” A unified classical and Matrix approach” –5th edition. Spon Press, London and New York, 2003.

2. Coates R.C, Coutie M.G. and Kong F.K., “Structural Analysis”, ELBS and Nelson, 1990

3. Structural Analysis – A Matrix Approach – G.S. Pandit & S.P. Gupta, Tata McGraw Hill 2004.

4. Matrix Analysis of Framed Structures – Jr. William Weaver & James M. Gere, CBS Publishers and Distributors, Delhi.
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FACULTY DETAILS
	Sl. No
	Name
	Designation
	Dept
	Mail ID
	Mobile No.

	1
	KARTHIKA.N
	Asst.Professor
	Civil
	Nkarthika20@gmail.com
	8883628018


TEXT / REFERENCE BOOKS

	Sl. No.
	Title of the Book
	Author(s)

	TEXT BOOK

	1
	 “Comprehensive structural Analysis – Vol. I & II”, Laxmi Publications, New Delhi, 2003
	Vaidyanadhan, R and 
Perumal, P

	2
	, “Structural Analysis”, Tata McGraw Hill Publications, New Delhi, 6th Edition, 2003. 
	L.S. Negi & R.S. Jangid

	3
	"Structural Analysis – Vol. 1 & Vol. 2", Vikas Publishing Pvt Ltd., New Delhi, 2008 
	BhavaiKatti, S.S

	REFERENCES

	1
	 “Indeterminate Structural Analysis”, Tata McGraw Hill Education Pvt. Ltd., New Delhi, 2010  
	Ghali.A, Nebille,A.M. and Brown,T.G.

	2
	“Structural Analysis”, ELBS and Nelson, 1990


	Coates R.C, Coutie M.G. and Kong F.K.,

	3
	Structural Analysis – A Matrix Approach – Tata McGraw Hill 2004.


	G.S. Pandit & S.P. Gupta

	4
	Matrix Analysis of Framed Structures, CBS Publishers and Distributors, Delhi.


	Jr. William Weaver & James M. Gere


RESOURCES                 
1. www.wikipedia.com

2. www.NPTEL.com

3.  www.castle.net
	Course Code & Name : CE6501 STRUCTURAL ANALYSIS -I

	Course Designed By
	Anna University - Chennai
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	Category
	GENERAL (G)
	BASIC SCIENCES (B)
	ENGG. SCIENCES AND TECHNICAL ART (E)
	PROFESSIONAL SUBJECTS (P)

	
	
	
	
	x

	Broad Area 
	ANALYSIS
	DESIGN
	THERMAL
	GENERAL

	
	x
	
	
	

	Course Coordinator
	N.KARTHIKA


a) an ability to apply knowledge of mathematics, science, and engineering

b)  an ability to design a system, component, or process to meet desired needs within realistic constraints such   as economic, environmental, social, political, ethical, health and safety, manufacturability, and sustainability

c) an ability to design and conduct experiments, as well as to analyze and interpret data

d) an understanding of professional and ethical responsibility

e)  an ability to identify, formulate, and solve engineering problems

f)  an ability to function on multidisciplinary teams

g) an ability to communicate effectively

h) the broad education necessary to understand the impact of engineering solutions in a global, economic, environmental, and societal context

i)  a knowledge of contemporary issues

j)  a recognition of the need for, and an ability to engage in life-long learning

k) an ability to use the techniques, skills, and modern engineering tools necessary for engineering practice.

l) UNIVERSITY CURRIULUM ALLOCATION

	LECTURE
	TUTORIAL
	PRACTICAL
	CREDIT

	45Hrs.
	15Hr.
	0 Hr.
	4 Points


INSTRUCTIONAL OBJECTIVES AND COURSE OUTCOMES
	Instructional objectives
	Course outcomes

	1. To obtain the ability to analyse indeterminate beams and rigid frames by Flexibility and Stiffness Matrix method.
2. To develop a clear understanding of Displacement functions in Structural element by Finite Element method.
3. To know the concept of plastic structures and analysis of space and Cable structures.
	 At the end of the course  the students will able to
1. Analyze structures by using flexibility matrix method.
2. Analyze structures by using stiffness matrix method.

3. Implement the basic concepts of finite element analysis.
4. Implement the plastic analysis of indeterminate beams and frames.
5. Analyze space and Cable structures. 


UNIT I 
FLEXIBILITY METHOD 








12

Equilibrium and compatibility – Determinate Vs Indeterminate structures – Indeterminacy - Primary structure – Compatibility conditions – Analysis of indeterminate pin-jointed plane frames, continuous beams, rigid jointed plane frames (with redundancy restricted to two).

	LECTURE
	TUTORIAL
	PRACTICAL

	09 Hrs.
	3 Hr.
	0 Hr.


	Session No
	Topics to Covered
	Text Book
	Chap No and Page No
	Instruction Delivery
	Testing Method
	Instructional Objective
	Program outcome

	
	
	
	
	Method
	Level
	
	
	

	1
	Equilibrium and compatibility
	 Dr.R.Vaidyanathan  & Dr.P.Perumal “Structural Analysis” , Vol – I,  Lakshmi Publications (P) Ltd
	Ch No:04 , Page No :220-286
	PPT/Chalk and black board Teaching
	Understanding
	Unit test, Cycle test-I, Cycle test II, Model exam
	To obtain the ability to analyse indeterminate beams and rigid frames by Flexibility Matrix method.


	Students will able to analyze structures by using flexibility matrix method.



	2
	Determinate vs Indeterminate structures – Indeterminacy - Primary structure
	
	
	
	Understanding
	
	
	

	3
	
	
	
	
	
	
	
	

	4
	Compatibility conditions
	
	
	
	Understanding
	
	
	

	5
	
	
	
	
	
	
	
	

	6
	Analysis of indeterminate pin-jointed plane frames
	
	
	
	Analyse
	
	
	

	7
	
	
	
	
	
	
	
	

	8
	Analysis of indeterminate pin-jointed, continuous beams, rigid jointed plane frames
	
	
	
	Analyse
	
	
	

	9
	
	
	
	
	
	
	
	

	1,2,3
	Tutorial 1- pin-jointed,continuous beams, rigid jointed plane frames

	CUMULATIVE HOUR =  LECTURE -09 , TUTORIAL -03


UNIT II STIFFNESS MATRIX METHOD 12

Element and global stiffness matrices – Analysis of continuous beams – Co-ordinate transformations – Rotation matrix – Transformations of stiffness matrices, load vectors and displacements vectors – Analysis of pin-jointed plane frames and rigid frames( with redundancy vertical to two)
	LECTURE
	TUTORIAL
	PRACTICAL

	18 Hrs.
	6 Hr.
	0 Hr.


	Session No
	Topics to Covered
	Text Book
	Chap No and Page No
	Instruction Delivery
	Testing Method
	Instructional Objective
	Program outcome

	
	
	
	
	Method
	Level
	
	
	

	10
	Element and global stiffness matrices
	Dr.R.Vaidyanathan  & Dr.P.Perumal “Structural Analysis” , Vol – I, Lakshmi Publications (P) Ltd
	Ch No: 05 ,Page No : 287-360
	Chalk and black board Teaching
	Understanding
	Unit test, Cycle test-I, Cycle test II, Model exam
	To obtain the ability to analyse indeterminate beams and rigid frames by Matrix method.
	Student will  able  to analyze structures by using stiffness matrix method.



	11
	Analysis of continuous beams
	
	
	
	Analysing
	
	
	

	12
	
	
	
	
	
	
	
	

	13
	Co-ordinate transformations – Rotation matrix
	
	
	
	Applying
	
	
	

	14
	
	
	
	
	
	
	
	

	15
	Transformations of stiffness matrices, load vectors and displacements vectors
	
	
	
	Application
	
	
	

	16
	
	
	
	
	
	
	
	

	17
	Analysis of pin-jointed plane frames and rigid frames( with redundancy vertical to two)
	
	
	
	Analysing
	
	
	

	18
	
	
	
	
	
	
	
	

	4,5,6
	Tutorial-2 Analysis of pin-jointed plane frames and rigid frames

	CUMULATIVE HOUR =  LECTURE -18 , TUTORIAL -06


UNIT III FINITE ELEMENT METHOD 12

Introduction – Discretisation of a structure – Displacement functions – Truss element – Beam element – Plane stress and plane strain - Triangular elements

	LECTURE
	TUTORIAL
	PRACTICAL

	27Hrs.
	9Hr.
	0 Hr.


	Session no
	Topics to covered
	Text Book
	Chap No and Page No
	Instruction Delivery
	Testing Method
	Instructional Objective
	Program outcome

	
	
	
	
	Method
	Level
	
	
	

	19
	Introduction
	Dr.R.Vaidyanathan  & Dr.P.Perumal “Structural Analysis” , Vol – II,  Lakshmi Publications (P) Ltd
	Ch No:11 , Page No: 418-446
	Chalk and black board Teaching
	Understanding
	Unit test, Cycle test-I, Cycle test II, Model exam
	To develop a clear understanding of Displacement functions in Structural element by Finite Element method.

	Student will able to Implement basic concepts of finite element analysis.



	20
	Discretisation of a structure
	
	
	
	Understanding
	
	
	

	21
	Displacement functions
	
	
	
	Understanding
	
	
	

	22
	
	
	
	
	Understanding
	
	
	

	23
	Truss element
	
	
	
	Understanding
	
	
	

	24
	
	
	
	
	Understanding
	
	
	

	25
	Beam element
	
	
	
	Application
	
	
	

	26
	Plane stress and plane strain
	
	
	
	
	
	
	

	27
	Triangular elements
	
	
	
	Understanding
	
	
	

	7,8,9
	Tutorial-3, Plane stress and plane strain, truss and beam elements

	CUMULATIVE HOUR =  LECTURE -27 , TUTORIAL -09


UNIT IV PLASTIC ANALYSIS OF STRUCTURES 12

Statically indeterminate axial problems – Beams in pure bending – Plastic moment of resistance – Plastic modulus – Shape factor – Load factor – Plastic hinge and mechanism – Plastic analysis of indeterminate beams and frames – Upper and lower bound theorems

	LECTURE
	TUTORIAL
	PRACTICAL

	36Hrs.
	12 Hr.
	0 Hr.


	Session no
	Topics to covered
	Text Book
	Chap No and Page No
	Instruction Delivery
	Testing Method
	Instructional Objective
	Program outcome

	
	
	
	
	Method
	Level
	
	
	

	28
	Statically indeterminate axial problems
	 Dr.R.Vaidyanathan  & Dr.P.Perumal “Structural Analysis” ,       Vol – II,  Lakshmi Publications (P) Ltd
	Ch No:08, Page No: 268-326
	Chalk and black board Teaching
	Understanding
	Unit test, Cycle test-I, Cycle test II, Model exam
	To know the concept of plastic structures and analysis of space and Cable structures.
	Student will able to  Perform plastic analysis of indeterminate beams and frames.



	29
	Beams in pure bending – Plastic moment of resistance
	
	
	
	Understanding
	
	
	

	30
	
	
	
	
	
	
	
	

	31
	Plastic modulus
	
	
	
	Understanding
	
	
	

	32
	Shape factor – Load factor
	
	
	
	
	
	
	

	33
	Plastic hinge and mechanism
	
	
	
	Applying
	
	
	

	34
	
	
	
	
	
	
	
	

	35
	Plastic analysis of indeterminate beams and frames
	
	
	
	Analysing
	
	
	

	36
	Upper and lower bound theorems
	
	
	
	Analysing
	
	
	

	10,11,12
	Tutorial-4  Plastic analysis of indeterminate beams and frames

	CUMULATIVE HOUR =  LECTURE -36, TUTORIAL -12


UNIT V SPACE AND CABLE STRUCTURES 







12

Analysis of Space trusses using method of tension coefficients – Beams curved in plan Suspension cables – suspension bridges with two and three hinged stiffening girders
	LECTURE
	TUTORIAL
	PRACTICAL

	45Hrs.
	15Hr.
	0 Hr.


	Session No
	Topics to covered
	Text Book
	Chap No and Page No
	Instruction Delivery
	Testing Method
	Instructional Objective
	Program outcome

	
	
	
	
	Method
	Level
	
	
	

	1
	Analysis of Space trusses using method of tension coefficients
	 Dr.R.Vaidyanathan  & Dr.P.Perumal “Structural Analysis” ,       Vol – II,  Lakshmi Publications (P) Ltd
	Ch No:05,Page No : 181-223
	Chalk and black board Teaching
	Analysing
	Unit test, Cycle test-I, Cycle test II, Model exam
	To know the concept of plastic structures and analysis of space and Cable structures.
	Analyse space and Cable structures.

	2
	
	
	
	
	
	
	
	

	3
	
	
	
	
	
	
	
	

	4
	
	
	
	
	
	
	
	

	5
	Beams curved in plan Suspension cables
	
	
	
	Analysing
	
	
	

	6
	
	
	
	
	
	
	
	

	7
	suspension bridges with two and three hinged stiffening girders
	
	
	
	Analysing
	
	
	

	8
	
	
	
	
	
	
	
	

	9
	
	
	
	
	
	
	
	

	13,14,

15
	Tutorial 5- Analysis of Space trusses using method of tension coefficients, suspension bridges

	CUMULATIVE HOUR = LECTURE -45, TUTORIAL -15
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