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o _ _ .- PARTAH(lOXB 20marks)
1 ' .Defme dlscretszatlon in FEA

E 2'._ What is nodal dlsplacement in FEA"

3 leferenmate between natural coordlnates and sunple natural coordmates in
. FEA..

B Wmte down the element stiffness matmx of a uniform axial rod of length
. ‘I’ having a cross-sectional area ‘A’

; Defme’ 'st1ffnes)s coefficient.
* Define the sp'é;'ce frame with a neat sketch.
Write a short niote on the element load matrix in FEA.

What is Linear Strain Triangle (LST).

© o A e o

Classify the types of plates based on their thickness to (least plan) chmensmn
ratio. :

10, Define lumped mass in F EA _ _ :
© PART B — (5 x13= 65 rnarks)
i1, (a) A simply supported beam. of- umform ﬂexurai rigi;djt'y: ﬁa\?ing A

length ‘1" is subjected to a single concentrated load ‘P’ at the mid-span.
The  displacement function for__ the  beam is_'_ “given. . by~

:%(35236_4;5 )0<x<% Compute the value of A by the prmcipie of | .

virtual work.

Or



(b) A simply supported beam of uniform flexural rigidity having a length T is
subjected to a uniformiy varying toad (intensity is ‘0 at the left on hinge
support, to ‘q/l’ on the right side, on the roller support). Analyze the beam
using the Galerkin method and determine the expression for the
deflection of the beam.

12. (a) Derive an element stiffness matrix for a linear serendipity rectangle.
[Hustrate the natural coordinate system and shape functions.

Or
" (b)' Using the isoparametric concept, formulate the element stiffness matrix
for 2 unidimensional two-noded element with a constant cross-sectional
area, ‘A’ and Young's modulus, ‘E’| as shown in Figure 1.

I‘—-] RIS ) r=(-): el r=H
Flgure 1
13. (& In  the  two- mémber truss shown L in Figure . 2, et

g =45 62—20 x1 yl OE EszOO GPa A=A, =800mm*,

. =400 N and Fa; —250N Determme the dzspiacement components of

node 3

008 mm .

B Figure 2

(b) Explajh the Cdmpufation procedure for the analysis of a simple space
frame using FEA.
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(3) © Determine the stlffne%q matrix for the CST element shown in F1gure 3.
~ The coordinates  are in’ ‘mm’: Assume plane strain conditions. Take
E=210GPa, v= 025 andt—lﬁmm :

14

S oeoy

w0200 . (1020

o Figwe3 .
Slop

(b)  Derive 'th.é bdﬁdéﬁééd éfiffﬁess matrix for a uniaxial rod with an internal

node shown 1n Flgure 4 usmg the static condensation procedure

; U3 :

©,

CFgured .

15. (a) -Discuss the Es*a..fb'-d.b:main'ai;‘a:pma_ic_h; in determining the stiffress matrix for
© astandard rectanaular plate element.

or

(by Discliss thé"pi"o{:ed.ure-' for finite ‘element’ analysis of the shell as an
assemblage of flat elements with a neat illustration.
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; PART C-< (1'% 15 = 15 marks)
16, (2) Establish the Jacobidn obéfator .[J.]l_.fo'r: the two-dimensional element
' shown in Figure 5. Also; deterimine the Jacobian determinar_xts._ o

e op

(b) Derive the interpolation.

functions of a three-noded ' isoparametric
uniaxial element. ST ARSI TR -
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