17-11 Solutions to Exercises

Homework Exercisesfor Chapter 17

Solutions

EXERCISE 17.1 Guess N7 = cu(eq. of facel24)(eq. of face234)(eq. of facel34)(eq. of facel23) =
Cu1l182¢3¢4. Thecondition Nf (3, 7, 7, 3) = Lyieldscyy = 256. Hence

Nf, = 256¢182¢384. (E17.1)

EXERCISE 17.2 Four corner nodes, plus twelve (2 x 6) edge (side) nodes, plus four face nodes, plus one
center node. Total 44 12+ 4+ 1 = 21. SeeFigure E17.1.

Figure E17.1. The 21-node cubic tetrahedron. For visualization help, face
nodes (17,18,19,20) are marked with square symbols, while
the centroid node (21) is marked with a triangular symbol.

EXERCISE 17.3 Since

_0(& — &) 4 9(L3 — ¢1) + 9(8a — 1)

ax ax oX
E17.2
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because ¢; + ¢ + ¢3 + ¢4 = 1. Therefore
=—1s (E17.3)
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Chapter 17: THE QUADRATIC TETRAHEDRON

EXERCISE 17.4

0
pe = / NdeVe b = [ 0
ve Pz

Thus

Pz =/ Nipzdve=pz/ N; dVv*©
ve ve

Components p,i and py; vanish.
Fori =1, 2,3, 4theintegral is
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otherwisefori =5, 6, ...10
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460, dVe = —V = 2V,
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It follows that the z-components are given by
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(E17.4)

(E17.5)

(E17.6)

(E17.7)

(E17.8)

As acheck, the sum of these componentsis (4 x 6 — 4)p,V/20 = p,V, asit should be. An interesting point

isthat the corners get forces going against the body force direction.

The use of the four-point tetrahedron quadrature rule leads to the same result.
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