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The relationship between a global coordinate X and a local
coordinate X.
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g A Fin Problem

The relationship between the local coordinate x and the natural coordinate € .

y
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(b) Isoparametric quadrilateral element

fa) Parent element

Isoparametric Formulation
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For the isoparametric four noded quadrilateral element shown in figure,
determine the co-ordinates of point P which has local co ordinates €=0.5
and n=0.5
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Solution:

v (6,6)
Given data: Natural co-ordinates of point P
€=0.5
n=0.5
Cartesian co-ordinates of points 1, 2, 3 and 4,
1= L Y1~
X2 = 9 Y2 = 1 2
o °
X3 =0 V3= (1,1) (5,1)
X = : V4= (X1,Y1) (X5,Y,) X

To determine: Cartesian co-ordinates of the point P (x, v)

y
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Shape functions for quadrilateral element are, Substitute € and 7 values in the above equations,

N, = %{1—8)(1—11) > N, = %(1-‘0.5)(1—0.5) = 0.0625
Np = fi(l*'ﬂ),(‘*ﬂ) = N, = %(|+0.5)(1-0.5) = 0.1875
Ny = zli(l*ﬂ)(“"ﬂ) = N, = %(1+0.5)(1 +0.5) = 0.5625
N, = %(1-8)(“") => N, = ;1-(1—0.5)(1+0.5) = 0.1875

We know that,

Co-ordmnate, x = Njx; +Nyx, + Nyx;+ Ny x,

00625 x 1 +0.1875x 5+ 0.5625 x 6+ 0.1875 x |
4.5625

X

Stmilarly,
Co-ordinate, y = N;y, + N, p, + Nyys + Ny yy

= 00625 x 1+0.1875x1+0.5625 x 6 +0.1875x 4

y = 4375

x Y
Result: The cartesian co-ordinates of the point P are (4.5625, 4.375).
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Formula

N, =%(1—g)(1—n)j N, =i(l+£)(l—n)
N3:%(1+5)(1+77): N4=%(1—£)(1+?7)

x=Nx +N,x, +N, x5 + N ,x,

y=Ny +N,y, TN Vs + Ny,
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Thank you
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