16-CP-C2-Mathematica-C José L Oliver v2024

Esta ACTIVIDAD DE CLASE debera realizarse descargando 1los documentos NB 1incompletos
correspondiente a estos ejercicios de clase. Deberas seleccionar en el siguiente panel el
enlace correspondiente al numero que se te ha asignado en la cuenta del material personalizado
de la actividad mi-ala.
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001 EJERCICIO 1 CURSO 2004-5

EXERCISE 14.1

[A:25] Suppose that the structural material is 1sotropic, with elastic modulus E and Poisson’s ratio v. The
in-plane stress-strain relations for plane stress (0.. = oy. = 0,. = 0) and plane strain (e.. = e,. = e,- = 0)
as given m any textbook on elasticity, are
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Show that the constitutive matrix of plane strain can be formally obtained by replacing £ by a fictitious
modulus £* and v by a fictitious Poisson’s ratio v* in the plane stress constitutive matrix and suppressing the
stars. Find the expression of E* and v* in terms of E and v. This device permuts “reusing” a plane stress FEM
program to do plane strain, as long as the material 1s 1sotropic.

ee1 EJERCICIO 2 CURSO 2084-5
EXERCISE 14.2

[A:25] In the finite element formulation of near incompressible 1sotropic materials (as well as plasticity
and viscoelasticity) it 1s convenient to use the so-called Lame constants A and p mstead of E and v in the
constitutive equations. Both A and p have the physical dimension of stress and are related to E and v by
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Substitute (E14.3) into (E14.1) to express the two stress-strain matrices 1n terms of A and . Then split the
stress-strain matrix E of plane strain as
E=E,+E, (E14.4)

in which E, and E; contain only p and A, respectively, with E, diagonal and E;;; = 0. This is the Lame or
{A. )} splitting of the plane strain constitutive equations, which leads to the so-called B-bar formulation of
near-incompressible finite elements.’ Express E, and E; also in terms of F and v.

. T . I . . - . . .
For the plane stress case perform a similar splitting in which where E; contains only A = 2 /(A + 2p¢) with
E;3; = 0,and E,, is a diagonal matrix function of i and A.* Express E, and E; also in terms of E and v.
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001 EJERCICIO 3 CURSO 2004-5
EXERCISE 145

[A:25=5+5+15] A plate is in linearly elastic plane stress. It is shown in courses in elasticity that the internal
strain energy density stored per unit volume is
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(a) Show that (E14.5) can be written in terms of strains only as
U=1e'Ee, (E14.6)

and hence justify (14.13).

(b) Show that (E14.5) can be written in terms of stresses only as
U=30'Co, (E14.7)

where C = E™' is the elastic compliance (strain-stress) matrix.

(¢c) Suppose you want to write (E14.5) in terms of the extensional strains {e,, e,,} and of the shear stress
0.y = 0y, . This 1s known as a mixed representation. Show that
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and explain how the entries .4;; can be calculated® in terms of the elastic moduli £;;.
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