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Formulae used

For constant strain triangle (CST) element,
Shape function, N; + N, +N,; = |

Co-ordinate, x = N, x, +N,x,+N, x,

Co-ordinate, y = Ny, + Ny, + N3,

or
Co-ordinate, x = (x;~x3) N + (¥ —x;) N, + x,

Co-ordinate, y = (y;=y3)N;+(py—p)N, ¥y,
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TUTIor’s

M-—..-.l

Area i}f'tl‘_lﬂ triangularelement, A = = | 1 x, »

Sh‘ain—Displacement matrix for CST element is,

291 0 g2 0 g5 07
[B] = 2—15 0 rn 0 0 n
v 4y T2 gy 13 gy ]
where, ¢, = y=y3 4y = 3=y gy = Y1702
| = Xg=Xo Fp = X)Xy 3 = X=X
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Stress-Strain refationship matrix for plane stress problem.
| v
E v 1
] =v2 | —v
0 0 _|
'ﬁh':ﬂ're, v — Poisson’s ratio
E — Young’s modulus

(D] =

Stress-Stralii relatiotiship matrix for plane strain problem,

| E v I — v
(I +v)(1-2v) 1 —2v

[D] =
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Element stiffness matrix for CST element,
[K] = [B]T[D][B]A:

TUTIor’s

Elementstress, {c} = [D][B] {u}

'd u,
V
]
ﬂx]
| Hz
= 4 6,7 =[D][B] )
2
T..T
y -
. Hj
3
where, o, c, — Normal stresses
T,y —> Shear stress

u, v —> Nodal displacements

y_
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. G, TGO
Maximum normal stress, @, = ¢, = — 75—~ +
. Y
Minimum normal stress, o, . = Oy =
. 21,
Principal angle, tan 20, = —
G, — O,

Element strain, {e} = [B] {u}
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Temperature effects 1S
1t : o AT
Initial strain, { eq
(For plane stress problems)} R e (?T
[nitial strain, {eq} a AT
(For plane strain problems) | = (I+v)a ET ?’

where, a — Coefficient of thermal expansion
v — Poisson’s ratio

Element temperature force, {F} = [B]T [D] { eg 1A

y_
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Determine the x and y co-ordinates of point P for the triangular
element shown in Fig. . The shape functions N, and N, are 0.2 and 0.3 respectively.

Y 4
(3, 6}

(4. 2)
(1.1}
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y_

, Given: x; =1 =1 xy =4
4, 2) Xy =3 ¥3=6 Ny =0.2
(X2, ¥2)
(X1, ¥4)
—» X

To find: x and y co-ordinates of point P.
Solution: We know that,

Sum of shape function is equal to one.
= Ny +N,+N, =
02+03+N; =
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TUTIor’s

N, =03
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x co-ordinate at point P is,

x = N]I|+NEII+N313
= 02x(1)+ 03 x{4)+05x(3)
x =29

y co-ordinate at point P is,
y = Nyy+Nyy, ¥ N3 p;
=~ 0.2x(1)+0.3 x(2)+0.5 x (6)

3.8

.
il

y

Thank you
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