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COURSE PLAN

	Name of the Faculty
	Mr. R. Rajeshkumar

	Designation/Department
	AP / Aeronautical

	Course Code/Name
	U23AET43 / AIRCRAFT STRUCTURES - 1

	Year/Section/Department
	III / IV /Aeronautical

	Credits Details
	L: 3
	T: 0
	P: 0
	C: 3

	Total Contact Hours Required
	45 Hours


Syllabus:

	UNIT I/ STATICALLY DETERMINATE & INDETERMINATE STRUCTURES
	No. Of Periods:09 

	Plane truss analysis – method of joints – method of sections – method of shear – 3-D trusses – principle of super position, Clapeyron’s 3 moment equation and moment distribution method for indeterminate beams.

	UNIT II/ ENERGY METHODS
	No. Of Periods:09 

	Strain Energy in axial, bending, torsion and shear loadings. Castigliano’s theorems and their applications. Energy theorems – dummy load & unit load methods – energy methods applied to statically determinate and indeterminate beams, frames, rings & trusses.

	UNIT III/ COLUMNS
	No. Of Periods:09 

	Euler’s column curve – inelastic buckling – effect of initial curvature – Southwell plot – columns with eccentricity – use of energy methods – theory of beam columns – beam columns with different end conditions – stresses in beam columns

	UNIT IV/ / FAILURE THEORIES
	No. Of Periods:09

	Ductile and brittle materials – maximum principal stress theory - maximum principal strain theory - maximum shear stress theory - distortion energy theory – octahedral shear stress theory.

	UNIT V/ INDUCED STRESSES
	No. Of Periods:09 

	Thermal stresses – impact loading – Fatigue – Creep - Stress Relaxation.


Objective:

	· To provide the students an understanding on the linear static analysis of determinate and indeterminate aircraft structural components.  

· To provide the students an understanding on energy methods to statically determinate and indeterminate structures.

· To make the students to Create a structure to carry the given load.

· To make the students to Calculate the response of statically indeterminate structures under various loading conditions.

· To provide the design process using different failure theories.


Text Book: 
	T1: ‘Mechanics of Materials’ by James M. Gere & Barry J Goodno, cengage Learning Custom Publishing; 8th edition, 2012. 

T2: Megson T M G, `Aircraft Structures for Engineering students’ Butterworth-Heinemann publisher, 5th edition, 2012. 

T3: N.C. Pandya, C.S. Shah, “Elements of Machine Design”, Charotar Publishing House, 15th edition, 2009.


Website:
	W1: Aircraft structural componets (nptel.ac.in/courses/pdf/m1l01.pdf)
W2: Aircraft structures and its functions(nptel.ac.in/courses/mod2/pdf)
W3: Mechanics of marerials (nptel.ac.in/courses//mod 3.pdf)


Online Mode of Study:

	W1: Aircraft Structures - ananlysis  https://nptel.ac.in/courses/101/106/101106041/
W2: Aircraft Structures-1 https://www.slideshare.net/khagendragautam/strength-of-material-3-som-mechanical-engineering-handwritten-classes-notes-study-materials-for-ies-ps-us-gate
W3: Strength of material https://nptel.ac.in/courses/112107146/27 


Course Plan:

	Topic Number
	Topic
	Reference Detail
	Page Number
	Mode of teaching
	Number of Periods Required
	Cumulative Period

	UNIT I - STATICALLY DETERMINATE & INDETERMINATE STRUCTURES

	1
	Plane truss analysis
	T1, W1
	6
	BB
	1
	1

	2
	Method of joints
	T1,W1
	7
	BB
	1
	2

	3
	Method of sections
	T1,W1
	10
	BB
	1
	3

	4
	Method of shear
	T1,W1
	17
	BB
	1
	4

	5
	3-D trusses
	T1
	18
	BB
	1
	5

	6
	Principle of super position
	T1,W1
	20
	BB
	1
	6

	7
	Clapeyron’s 3 moment equation
	T1
	21
	BB
	1
	7

	8
	Moment distribution method for indeterminate beams. 
	T1
	25
	BB
	2
	9

	Outcome of Unit I: At the end of the unit, students should able to
CO1: Explain the method to analyse the linear static analysis of determinate and indeterminate aircraft structural components.

	UNIT II - 

	9
	Strain Energy in axial, bending, torsion and shear loadings
	T1,W2
	30
	BB
	2
	11

	10
	Castigliano’s theorems and their applications
	T1
	38
	BB
	2
	13

	11
	Energy theorems
	T1
	41
	BB
	1
	14

	12
	dummy load
	T2
	26
	BB
	1
	15

	13
	unit load methods
	T2
	34
	BB
	2
	17

	14
	energy methods applied to statically determinate
	T2
	40
	BB
	1
	18

	Outcome  of Unit II: At the end of the unit, students should able to
CO2: Apply the energy methods to determine the reactions of structure.

	UNIT III - 

	15
	Euler’s column curve
	T1
	70
	BB
	1
	19

	16
	Inelastic buckling
	T1
	70
	BB
	1
	20

	17
	Effect of initial curvature
	T2
	71
	BB
	1
	21

	18
	Southwell plot
	T2
	73
	BB
	1
	22

	19
	Columns with eccentricity
	R1
	92
	BB
	1
	23

	20
	Use of energy methods
	T1
	86
	BB
	1
	24

	21
	Theory of beam columns
	T2
	91
	BB
	1
	25

	22
	Beam columns with different end conditions
	R1
	98
	BB
	1
	26

	23
	Stresses in beam columns.
	T1
	123
	BB
	1
	27

	Outcome  of Unit III: At the end of the unit, students should able to
CO3: Analyse the column structure with different end condition.

	UNIT IV - 

	24
	Ductile and brittle materials
	R3, W2
	45
	BB
	1
	28

	25
	Maximum principal stress theory
	R3
	46
	BB
	1
	29

	26
	Maximum principal strain theory
	R3
	57
	BB
	1
	30

	27
	Maximum shear stress theory
	R3
	58
	BB
	2
	32

	28
	Distortion energy theory
	R3,W2
	64
	BB
	2
	34

	29
	Octahedral shear stress theory.
	R3,W2
	71
	BB
	2
	36

	Outcome  of Unit IV: At the end of the unit, students should able to
CO4: Design the component using different theories of failure.

	UNIT V - 

	30
	Thermal stresses
	T2
	124
	BB
	2
	38

	31
	Impact loading
	T2
	124
	BB
	2
	40

	32
	Fatigue
	T2,W2
	146
	BB
	2
	42

	33
	Creep
	T2
	148
	BB
	2
	44

	34
	Stress Relaxation
	T2
	158
	BB
	1
	45

	Outcome  of Unit V: At the end of the unit, students should able to
CO5: Create a structure to carry the given load by considering effect of induced stresses.

CO6: understanding on the linear static analysis of determinate and indeterminate aircraft structural components.


Course Outcome:

	At the end of course: Students should be able to do:

CO1: Explain the method to analyse the linear static analysis of determinate and indeterminate   

           aircraft structural components
CO2: Apply the energy methods to determine the reactions of structure
CO3: Analyse the column structure with different end condition.
CO4: Design the component using different theories of failure.
CO5: Create a structure to carry the given load by considering effect of induced stresses.
CO6: understanding on the linear static analysis of determinate and indeterminate aircraft   

           structural components.


Course Outcome Vs Program Outcome Mapping:

	COs
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PO12
	PSO1
	PSO2

	CO1
	3
	3
	2
	2
	-
	-
	-
	-
	-
	1
	-
	-
	2
	-

	CO2
	3
	3
	2
	2
	-
	-
	-
	-
	-
	1
	-
	-
	2
	-

	CO3
	3
	3
	2
	2
	-
	-
	-
	-
	-
	1
	-
	-
	2
	-

	CO4
	3
	3
	2
	2
	-
	-
	-
	-
	-
	-
	-
	-
	2
	-

	CO5
	3
	3
	2
	2
	-
	-
	-
	-
	-
	-
	-
	-
	2
	-

	CO6
	3
	3
	2
	2
	-
	-
	-
	-
	-
	1
	-
	-
	2
	-

	AVG
	3
	3
	2
	2
	-
	-
	-
	-
	-
	1
	-
	-
	2
	-


Content beyond Syllabus:

	· Structural shape of the aircraft.
· Strength of aircraft materials.


Internal Evaluation Components:

	Webportal
	Assignment
	Components
	Topic Number with Topic / Unit Details
	Relevance to CO

	Webportal 1
	--
	Assessment – I (60)
	Unit I and II
	CO 1 & CO2

	
	1
	Assignment – Handwritten (20)
	moment distribution method for indeterminate beams
	CO1

	
	2
	Assignment – Poster Presentation /  PPT (20)
	dummy load & unit load methods
	CO2

	Webportal 2
	--
	Assessment – II (60)
	Unit III and IV
	CO3 & CO4

	
	3
	 Seminar (20)
	theory of beam columns
	CO3

	
	4
	Case Study Report (20)
	maximum shear stress theory
	CO4

	Webportal 3
	--
	Model Exam (75)
	Unit I to V
	CO1 to CO6

	
	5
	MCQ (15)
	Unit I to V
	CO1 to CO6

	
	-
	Course Attendance (10)
	--
	--


Submission Details:

	Phase 1(Before AT 1)
	Phase 2 (Before AT 2)
	Phase 3 (Model)

	Assignment 1
	Assignment 2
	Assignment 3
	Assignment 4
	Assignment 5

	10/02/2025
	25/02/2025
	18/03/2025
	02/04/2025
	27/04/2025


Google Class Code Details: cpgnfeu

Class Name: U23AET43 - AIRCRAFT STRUCTURES - 1
PLAN OF ASSESSMENT TEST –DISTRIBUTION OF MARKS:
	TEST
	CO- MARK WISE  DISTRIBUTION
	BLOOM’S LEVEL MARK WISE DISTRIBUTION

	AT-1
	CO1
	CO2
	CO3
	CO4
	CO5
	CO6
	BTL1
	BTL2
	BTL3
	BTL4
	BTL5
	BTL6

	
	30
	30
	
	
	
	
	20
	26
	14
	
	
	

	AT-2
	CO1
	CO2
	CO3
	CO4
	CO5
	CO6
	BTL1
	BTL2
	BTL3
	BTL4
	BTL5
	BTL6

	
	
	
	30
	30
	
	
	
	20
	26
	14
	
	

	MODEL
	CO1
	CO2
	CO3
	CO4
	CO5
	CO6
	BTL1
	BTL2
	BTL3
	BTL4
	BTL5
	BTL6

	
	17
	17
	17
	17
	17
	15
	20
	26
	26
	28
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