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SHOCK WAVES IN MICROF‘(H.\R ELASTIC MATERIALS
WITH VOIDS
oy

. TESAN

{. Yntroduction. 1n 13, Nunz1at?o and Cowin  have pres
_ented a general theory for the behavior of porous colids in which the ske-
jeta} or matrix material 1% elastic and the interstices are void of material.
wory of clastic materials with voids has been cstablished by

[he linear tl ‘
in {21, om¢ apphications of this theory werc

Cowin and Nunz iato
pr(‘senu-d i 2—4L

The basic feature of the theory of materials with voids is the concept
of a matetial, for which the bulk density is written as the product of two
ficlds, the matrix material density field and the volume fraction field. This
reprcscntat'mn of the bulk density of the material introduces an additional
degree of Linematic freedom and was employed previousty by Go od-
man and Cow in 3 to develop a continuum theery for flowing gra-
nular materials.

The mtended applications of the theory of clastic materials with voids
are 1o t_:eolorrirnl materiats like Tock and soils and to manufactured perous
materials.

In this paper We develop a linear theory of micropolar clastic solids
with voids. Aficropolar materials, roughly speaking, arc continuous media
with extra independent degrees of frecdom for the local intrinsic rotation.
The micropolar continuuim mechanics scems (o be an adeguate ol o des-
cribe the behavior of the granular materials {sce C.E 6—8]). It appears
thiat the micropolar contlnuuil posseses promise for entering the Earth
«ciences because of the fact that most materials of interest are made of
granules. HOME applications of micropolar mechanics 10 carthquake pro-
bHlems were presented in ¢ 1L

In the first part of this paper, We establish the hasic cquations of the
Jinear theory of micropolar clastic mateyials with voids. The theory differs
{rom the classical theory of micropolar clasticity 16, 8310 that the volume

{raction correspondimg to the void volumec is taken as an independent ki-
study the shock

nematical variable. in the second part of the paper W¢ )
waves in isolropic micropolar clastic materials with voids. The coupling
vetween the discontinuities in the macroscopic and microscopic fields 1s
studied.

2. Basic equations. We refer the motion of the continuum to a fixed
system of rectangular (Carteslan axes Ox,li=1, 2. 3)- We shall employ the



