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Problem set 7

Problem 1

Consider the shape functions for the AMC element:
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where &' = {¢1,€}7 are the local coordinates of node i = 1,.. ., 4.
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a) Show that, for i,7 = 1,...4, the Kronecker delta property holds:
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where 9;; is the Kronecker symbol.

b) Show that the generalized displacement function defined by
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is a non-conforming one by evaluating uf, 6% and 6% on the side 2-3 (£, = 1) and by showing
that 6% could be discontinuous along this edge.

Problem 2

Demonstrate that, in the AMC plate bending element, selecting a displacement function that in-
cludes the quartic terms z* and y* instead of the mixed cubic terms x3y and zy? results in displace-
ment discontinuities along the element boundaries.
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Problem 3

Consider the following shape functions:

fienfie) 1"
“h,;(¢) = [ bfi(fl)gi(&))]

—agi(&1) fi(&
where &' = {¢!,€}7 are the local coordinates of node i = 1,...,4 and f; and g; are the Hermite
cubic shape functions:
fi(€) = (€€ + 3¢ +2) /4, 9:(€) = (€ + & —¢ - ¢ /4

Show that the generalized displacement function, defined by
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has twist cul (€,t), zero at the four nodal points.



