KUMARAGURU

character is life

M.E DEGREE EXAMINATIONS: JUNE 2015
(Regulation 2014)
Second Semester
STRUCTURAL ENGINEERING
P14SET201: Finite Element Analysis

Time ThreeHours Maximum Marks: 100
Answer all the Questions:-

PART A (10x 1=10Marks)
1. Arrange the following steps sequentially [K4]
1) Applying Boundary Condition
2) Solution of unknown displacement
3) Selection of displacement function
4) Assemble the element equation

a) 3,1,4,2 b) 4,2,1,3
c) 4,3,12 d 3,412
2. The solution by FEM s [K4]
a) Always Exact b) Mostly appropriate
c) Sometimes exact d) Never exact
3. The determinant of an element stiffness matiikbe always [Ke]
a) Zero b) Positive
c) Negative d) One
4. Match List | and List Il [K2]
List | List 11
A. Number of Elements i. Discontinuity in loading
B. Location of Nodes ii. Aspect Ratio
C. Size of Element iii. Number of DOF involved
D. Numbering of nodes iv. Shorter direction
A B C D
a) 3 1 2 4
b) 2 4 3 1
C) 4 2 1 3
d) 1 2 3 4
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10.

11.
12.

Assertion (A): Polynomials are generally usegtzpe function [K2]
Reason (R): Easy to formulate and computerizeittite felement equation

a) Ais false but R is true b) As true and Raise

c) Aistrue and R is the reason of A d) Aistamel R is not the reason of A

For a fixed beam subjected to dI of w / unitgiriover the entire span I, the equivalent nodgdK ]

loads using structural analysis approach are

A fw wi? wl m} O [_wh it il wi]
|12 12 2 12 2 12 2 12
) [w mﬂlm} D[t wi® wlwi?]
| 2 12 2 12 2 12 2 12 |
Bandwidth is more if numbering is in direction. [K]
a) Longer b) Shorter
c) Eitheraorb d) Bothaandb
A general plate element is a super positiogl@ients [K2]
a) plane stress & plane strain b) plane strainatepgbending
c) plane stress & plate bending d) plate bendimyg o
An element with in-plane loads having 3 nodes@leach side is a pK
a) constant strain element b) linear strain elédmen
C) (quadratic strain element d) constant displacemethod

The choice of the element to be used for digerton depends upon the following factors  [K3]
1. Necessary equation required
2. Number of degrees of freedom needed
3. Expected accuracy
4. Aspect ratio
a) 1,3,4are True and 2 is False b) 2,3,4 are dndel is False
c) 1,2,3are True and 4 is False d) 1,2,4 are ange3 is False

PART B (10 x 2 =20 Marks)
During discretization, mention the places wheignecessary to place a node? 2][K
Determine the x, y coordinates of point P fer triangular element shown in Fig.1. The shag&]

functions are N N, are 0.2 and 0.3 respectively.
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13.
14.
15.
16.
17.
18.
19.
20.

21.
22.

23.

24.
25.

(3,60
Y
2(4,20
1 LD y
Fig.1
Define shape function. List its properties. [K4]
Why polynomials are generally used as shapetifun? [K2]
State the principle of minimum potential energy [K4]
What are the conditions for a problem to axisyatric? [K2]
What is the purpose of Isoparametric elements? [K2]
What is a CST element? [K2]
What is meant by post processing? Also Listwaeadvantages of post processing. 2] [K
Name any four FEA software’s. [K2]
PART C (10x 5 =50 Marks)
What are the classifications of coordinatespl&n each in detail. M

Apply Rayleigh Ritz concept to calculate thexrdaflection of a simply supported beam withK 3]
uniformly distributed load throughout its length ‘I
What is meant by plane stress analysis? Woitendhe stress-strain relationship matrix for [K3]
plain stress condition.
List the various steps involved in finite elerhanalysis. Explain discretization in detail. 2]K
Consider a 2 noded bar element shown in FiZy@ss sectional area of the bar is 6007and  [K 2]
Young’s modulus is 2 X FON/mn?. If u;=0.625 mm and£0.75 mm. Calculate the
following

(i) Displacement at point P

(ii) Strain
}—> ul }ﬁuz
14 oF $2>
X1=375mm X=500mm He=575mm
Fig.2
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26. Explain the following with neat sketch [K2]
(i) Isoparametric element
(i) Superprametric element
(iif) Subparametric element
27. Why higher order elements are needed? Detertimnghape functions of an eight noded  [K3]
rectangular element
28. Define Jacobian matrix. Write down the jacobizatrix for four noded quadrilateral element. ;K
29. lllustrate degrading technique with example. [K3]

30. List the desirable features of FEA packages. [K2]

PART D (2x 10=20 Marks)

31. Consider a three bar truss as shown in Fig.& given that E = 2 X TON/mnf. [K.]
Calculate the following:
150 kN
() Nodal Displacements \L
(i) Stress in each member C

(iif) Reactions at the support.

2000 mn’ 000 mm?
400
1500 mm?®
i) E
400rm 400mm
Fig.3
32. Evaluate the Jacobian matrix for the Isoparamegtiadrilateral element shown in Fig.4. [K4]
= 3
2.5,1.5
Y
4
(1.5,1) -
1
a,o 2,0
X

Fig.4
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