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M.E DEGREE EXAMINATIONS: APRIL /MAY 2024
(Regulation 2018)
Second Semester
STRUCTURAL ENGINEERING
P18SET2001: Finite Element Method

COURSE OUTCOMES

CO1: understand the energy principles and finite element concepts.
CO2: formulate shape functions for various elements

CO3: determine the stresses and strains for 2D and 3D problems
CO4: apply finite element method for the analysis of framed structures
CO5: analyze plates and shells using Finite Element Method

Time: Three Hours

Answer all the Questions:-
PART A (10 x 1 =10 Marks)

Maximum Marks: 100

Assertion (A): Finite Element Method (FEM) is a numerical technique used to solve CO1 [K3]

partial differential equations governing the behavior of physical systems.

Reason (R): FEM divides the domain of the physical system into smaller, simpler

elements where the behavior can be approximated, and then assembles these elements

into a system of algebraic equations for solution.

a) Both A and R are true b) Alstrue but R is false
C) A is false and B is true d) Both A andR are false
If the structure is divided into discrete areas or volumes then it is called an

a) Structure b) Boundary

C) Element d) Matrix

If the function used to define geometry of an element and the functions used to define
the field variables of an element is same then such elements are called as
a) subparametric element b) superparametric element

C) isoparametric element d) parametric element

COl  [Kq]

CO2  [Kq]
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4.  Matching type item with multiple choice code Coz [K2]

List | List 11
A. Triangular elements i. 4 nodes
B. Elements and nodes Ii. 3 nodes
C. Rectangular elements iii. Discretization
D. Dividing a system into discrete iv. Mesh generation
elements
A B C D
a) ii iii iv i
b) iii iv i ii
C) I iv i ii
d) i ii \Y; I

5. Assertion (A): In finite element analysis of truss elements, the displacement CO3 [K3]
compatibility equation is derived from equilibrium equations.
Reason (R): The displacement compatibility equation ensures that the deformation of
the truss elements is consistent with the equilibrium conditions at each node.

a) Both A and R are true b) Alstrue but R is false
c) A is false and B is true d) Both A and R are false

6.  Sum of shape functions is CO3  [Ki]
a) Always zero b) Always 1
c) Between 0 to 1 d) Any number

7. LST element contains nodes. Co4 [Kq]
a) 2 b) 4
c) 6 d) 8

8.  Assertion (A): Finite element formulation for 3-dimensional elements not involves the CO4  [K3]
use of higher-order shape functions to accurately represent the complex geometry and
deformation behavior of solid structures.
Reason (R): Higher-order shape functions allow for more flexible and precise
interpolation of displacements and strains within the element domain, leading to

improved accuracy in the numerical solution of 3-dimensional solid mechanics

problems.
a) A is false and B is true b) Alstrue but R is false
C) Both A and R are true d) Both A and R are false
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10.

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21.
22.
23.
24.
25.
26.
217.

If the plate thickness to span ratio is less than 1/10 then it is called as CO5
a) Thin plate with small deformation b) Thin plate with large deformation
c) Thick plate d) Moderately thick plate

Arrange the Following Steps in the Finite Element Analysis of Thin Plates in Correct CO5

Sequence
i) Define material properties.
i1) Apply boundary conditions.
iii) Postprocess results for analysis.
iv) Generate mesh.
v) Solve for displacements and stresses
a) iv-i-ii-v-iii b) ii-i-iv-v-iii

C) I-1i-1v-v-iii d) i-ii-v-iv-iii

PART B (10 x 2 = 20 Marks)
Write the applications of finite element method.
Mention the basic steps involved in galerkins methods.
What is the purpose of isoparametric elements?
What are the properties of stiffness matrix?
What do you mean by higher order element?
What are the applications of axisymmetric formulation?
List out the assumptions made in the derivation of stiffness beam Element.
What are the ways in which 3D problem can be reduced to a 2D approach?
What are the assumptions used in thin plate elements?

Distinguish between plate and shell elements.

PART C (10 x 5 =50 Marks)
Discuss the concepts of FEA. List out the errors and accuracy in FEA.
List and briefly describe the basic steps in finite element analysis.
Explain the isoparametric elements and its types.
Derive shape functions for a 2D rectangular element.
Show the stiffness matrix for an axisymmetric triangular element.
Derive the stiffness matrix for a 2D rectangular element
Derive the strain-displacement matrix for CST element

Co1
Cco1
Cco2
CO2
CO3
COo3
CO4
CO4
CO5
CO5

Cco1
Co1
CO2
Cco2
(S{OX]
CO3
CO4
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28.
29.
30.

31.

32.

33.

Discuss the applications where axisymmetric elements can be used.
Explain in detail the finite element analysis of skew plate.

Write down the assumptions of thin plate and thick plate theory.

Answer any TWO Questions
PART D (2 x 10 = 20 Marks)
Discuss the advantages, disadvantages and applications of Finite Element Method.

Explain Constant strain triangle and Linear strain triangle with a neat sketch.

Explain in detail the basic relationships and consecutive equations of thin plate

theory.
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