Shape functions of Hex8

Coordinates of points in the reference space

= X = {(x1x}{-1, =1, =1}, (*»2%{1, -1, -1}, (x»3x}{1, 1, -1}, (x4x}{-1, 1, -1},

(x5%}{-1, -1, 1}, (x6«}{1, -1, 1}, (*7*){1, 1, 1}, (x8%)}{-1, 1, 1}};

Shape functions

1
2= ShapeFunc[n_] := — (1 +r x[n, 1) (1 +s x[n, 2]) (1 + t xI[n, 31)
8

ngl= AllShapeFunc = Table[ShapeFunc[m], {m, 8}];

4= AllShapeFunc // MatrixForm

QOut[4])//MatrixForm=

nsi- substitution = {
(1-r)->rm, (1-s)->sm, (1-t) > tm,
(L+r)>rp, (L+s)->sp, (1+t)-> tp
}s

- interp = AllShapeFunc /. substitution;
Print[CForm[interp]]

List((rmssm«tm)/8. ,(rpxsmxtm)/8.,(rp+sp+tm)/8. ,(rmsspxtm)/8. ,(rmxsm+tp)/8.

rmxsp+tp)/8.)

,(rpxsm=tp)/8. ,(rpxsp*tp)/8. ,(
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Derivative of shape functions

ngi= Al1lDerivShapeWrtR = D[A11lShapeFunc, r];
AllDerivShapeWrtS = D[Al1ShapeFunc, s];
AllDerivShapeWrtT = D[Al1ShapeFunc, t];

1= AllDerivShapeWrtR // MatrixForm

QOut[11)//MatrixForm=
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2= AllDerivShapeWrtS // MatrixForm

Out[12]/MatrixForm=

-5 (-1 (@A-1)
“faern@-v

[ee]

(I+r)(1-1t)
I-r(1-1t)
(1-r)(1+t)

ol ol

ool»—n ol

(L+r)(1+1)
1+r)(1+1t)
(1-r)(1+1)

ol 0ol

3= AllDerivShapeWrtT // MatrixForm
QOut[13])//MatrixForm=
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4= derivR = AllDerivShapeWrtR /. substitution;
Print[CForm[derivVvR]]

List(-0.125%(smxtm),(smxtm)/8. ,(sp*tm)/8.,-0.125%(sp*tm),-0.125x(smxtp),(sm*tp)/8.,(sp*tp)/8.,-0.125x(
sp*tp))

njt6;- derivS = AllDerivShapeWrtS /. substitution;
Print[CForm[derivS]]

List(-0.125%(rmxtm),-0.125x(rpxtm), (rp*tm)/8. ,(rm+tm)/8. ,-0.125x(rmxtp),-0.125(rp*tp), (rp*tp)/8. ,(rm=
tp)/8.)

niig)- derivT = AllDerivShapeWrtT /. substitution;
Print[CForm[derivT]]

List(-0.125%(rmssm),-0.125%(rpxsm),-0.125%(rp*sp),-0.125x(rm+sp), (rmxsm)/8. ,(rp+xsm)/8. ,(rp*sp)/8. ,(rm=
sp)/8.)



