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Unit                                 : V  SPACE AND CABLE STRUCTURES
	


Unit Syllabus: Analysis of Space trusses using method of tension coefficients – Beams curved in plan Suspension cables – suspension bridges with two and three hinged stiffening girders.
Objective: To analyse and calculate the internal forces in cable and space structures.

	Session

No *
	Topics to be covered
	Ref
	Teaching Aids

	01
	Analysis of Space trusses using method of tension coefficients
	2/Ch-7/pg: 243-259
	PPT/BB



	02
	
	
	

	03


	
	
	

	04


	Tutorial
	2/Ch-7/pg: 243-259
	BB

	05
	Beams curved in plan Suspension cables


	2/Ch-6/pg: 224-240
	PPT/BB



	06


	
	
	

	07
	
	
	

	08
	Tutorial
	2/Ch-6/pg: 224-240
	BB

	09
	Suspension bridges with two and three hinged stiffening girders
	2/Ch-5/pg: 181-270
	PPT/BB

	10
	
	
	

	11
	
	
	

	12
	Tutorial
	2/Ch-5/pg: 181-270
	BB

	Content beyond syllabus covered (if any):
Analysis of Plane truss using method of tension coefficient


* Session duration: 50 minutes
	Sub. Code / Sub. Name: CE 16601 / Structural Analysis -II
Unit : IV Plastic Analysis of Structures




Unit Syllabus : 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
Objective: To acquire the knowledge about the plastic analysis of indeterminate beams and frames.

	Session

No *
	Topics to be covered
	Ref
	Teaching Aids

	13
	Statically indeterminate axial problems
	2/Ch-8/pg: 269-270
	BB

	14
	Tutorial
	2/Ch-8/pg: 269-270
	BB

	15
	Beams in pure bending - Plastic moment of resistance
	2/Ch-8/pg: 269-270
	PPT

	16
	Plastic modulus 
	2/Ch-8/pg: 271-286
	BB

	17
	Shape factor – Load factor
	2/Ch-8/pg: 271-286
	BB

	18
	
	
	

	19
	Plastic hinge and mechanism
	2/Ch-8/pg: 287-291
	PPT / BB

	20
	
	
	

	21
	Plastic analysis of indeterminate beams and frames
	2/Ch-8/pg: 292-320
	PPT / BB

	22
	Tutorial
	2/Ch-8/pg: 292-320
	PPT / BB

	23
	Tutorial
	2/Ch-8/pg: 292-320
	PPT / BB

	24
	Upper and lower bound theorems
	4/Ch-8/pg: 391
	PPT

	Content beyond syllabus covered (if any):


* Session duration: 50 mins
	Sub. Code / Sub. Name: CE16601 / Structural Analysis -II
Unit : : I – Flexibility matrix Method




Unit Syllabus: 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). 

Objective: To analyze the statically indeterminate structures by flexibility method.

	Session

No *
	Topics to be covered
	Ref
	Teaching Aids

	25
	Equilibrium conditions & compatibility
	4/Ch-11/pg:323-324
	BB

	26
	Determinate vs Indeterminate structures
	4/Ch-11/pg:324-325
	BB

	27
	Indeterminacy - Primary structure


	4/Ch-11/pg:324-325
	BB

	28
	Compatibility conditions
	4/Ch-11/pg:325-3256
	BB

	29
	Analysis of indeterminate pin-jointed plane frames
	4/Ch-11/pg:342-350
	PPT / BB



	30
	
	
	

	31
	Tutorial
	4/Ch-11/pg:342-350
	PPT / BB

	32
	Analysis of continuous beams
	4/Ch-11/pg:330-341
	PPT / BB

	33
	Tutorial
	4/Ch-11/pg:330-341
	PPT / BB

	34
	Analysis of rigid jointed plane frames (with redundancy restricted to two).


	4/Ch-11/pg:342-350
	PPT / BB

	35
	
	
	PPT / BB

	36
	Tutorial
	4/Ch-11/pg:342-350
	PPT / BB

	Content beyond syllabus covered (if any):


* Session duration: 50 mins

	Sub. Code / Sub. Name: CE16601 / Structural Analysis -II

Unit : II - Stiffness matrix Method




Unit Syllabus : 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 limited to two)

Objective: To groom students for analysis of continuous beam and pin jointed plane frame by stiffness matrix method

	Session

No *
	Topics to be covered
	Ref
	Teaching Aids

	37
	Element and global stiffness matrices
	4/Ch-11/pg:350-353
	PPT

	38
	Analysis of continuous beams
	4/Ch-11/pg:353-361
	PPT

	39
	Tutorial
	4/Ch-11/pg:353-361
	PPT / BB

	40
	Co-ordinate transformations – Rotation matrix
	4/Ch-11/pg:350-353
	PPT

	41
	Transformations of stiffness matrices
	4/Ch-11/pg:351-352
	PPT

	42
	Transformations of  load vectors and displacements vectors
	4/Ch-11/pg:352-353
	PPT

	43
	Analysis of pin-jointed plane frames (with redundancy limited to two)
	4/Ch-11/pg:369-374
	PPT / BB

	44
	Tutorial 
	4/Ch-11/pg: 369-374
	PPT / BB

	45
	Tutorial 
	4/Ch-11/pg: 369-374
	PPT / BB

	46
	Analysis of rigid frames (with redundancy limited to two)
	4/Ch-11/pg:361-368
	BB

	47
	Tutorial 
	4/Ch-11/pg: 361-368
	PPT / BB

	48
	Tutorial 
	4/Ch-11/pg: 361-368
	PPT / BB

	Content beyond syllabus covered (if any):


* Session duration: 50 mins

	Sub. Code / Sub. Name: CE16601 / Structural Analysis -II

Unit : III - Finite Element Method




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

Objective: To provide the fundamental concepts of the theory of Finite Element Method

	Session

No *
	Topics to be covered
	Ref
	Teaching Aids

	49
	Introduction of finite element method
	2/Ch-11/pg: 418-420
	PPT

	50
	Discretisation of a structure
	2/Ch-11/pg: 421-423
	PPT

	51
	
	
	PPT

	52
	Displacement functions
	2/Ch-11/pg: 423-427
	PPT

	53
	Tutorial
	2/Ch-11/pg: 423-429
	PPT / BB

	54
	Tutorial
	2/Ch-11/pg: 423-429
	PPT / BB

	55
	Truss element
	2/Ch-11/pg: 418-420
	PPT



	56
	
	
	

	57
	Beam element
	2/Ch-11/pg: 418-420
	PPT

	58
	Plane stress and plane strain
	2/Ch-11/pg: 418-420
	PPT

	59
	Tutorial
	2/Ch-11/pg: 418-420
	PPT / BB

	60
	Triangular elements
	2/Ch-11/pg: 418-420
	PPT

	Content beyond syllabus covered (if any):


* Session duration: 50 mins

	Sub Code / Sub Name: CE16601  / Structural Analysis -II



TEXTBOOKS:

1. Punmia.B.C., Ashok Kumar Jain and Arun Kumar Jain, “Theory of Structures”, Laxmi Publications, 2004. 

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

3. Negi L.S. & Jangid R.S., “Structural Analysis”, Tata McGraw Hill Publications, New Delhi, 2003. 

4. BhavaiKatti, S.S,”Structural Analysis “Vol. 1 Vol. 2, Vikas Publishing House Pvt. Ltd., New Delhi, 2008 
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2. Coates R.C, Coutie M.G. and Kong F.K., “Structural Analysis”, ELBS and Nelson, 1990 

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