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The effect of changing-elasticity on the stress
concentration near a semi-infinite crack tip
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ABSTRACT One of the very convincing premonitory changes in earthq uake predictions concerns the
variation of the velocity rat io ( \" {"'I) preceding the occurrence of the event. The aim of the present investigation is (0

construct a the retical basis to evaluate the co nsequences or such changes on. sa)'. the stress concentra tion ncar
an :already existing fault with a given static ini tial field. The cha nge in elast icity is assumed over a limited part of the
medium near the fault.

Apply Fourier transform- exponential -in .t and I
with paramct rs ea nd w to get:

sma ll so that their products an d squares ca n be
ignored . The equation of motion (1) ca n then be
writte n a~ :
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Ily-

vo = (f' - k/ l' " , k. = wlc., Co = (I' ) p,,)" '

T aking Re. "0 ~ 0, th e solution for y ~ 0 ca n
be taken as :

if, = A (f) ' - ' ,'

(4)
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where ,

s (x, y, r) =

1. Introduction

Starti ng with the article on earthquake pre ­
di ction by Agga rwal el al. (1973) there Itas been
considerable attention in the sea rch for identifying
the measurable parameters that ma y form the
basis for predi ctions in future [See, for insta nce,
Brady (1974, 1975, 1976 a , It), Gupta (1975) ,
Steppe el al. (1977) and .Wys< ( 1 9 7i) : ] .'~mong
the va rious cau ses one nou ccs the possib ility of
clastic cha nges in the values of vp a nd v. as one
of the easier measurable pre-effects. I n the pr esent
paper we set out 10 l~k int o a simple mode.1 of
SHamotion wher e a sta tic stress field In a m edi um
containing a semi-infinite crack is per turbed by
the changes in the shea r wave velocity in the
neighbourhood of the crac k tip. The analysis
aims at calc ula ting the increase in th e stress con­
centration near the tip.

2. Statement 01 the problem

Consider th e a nti -plane motion and assume
that a crack occ upies th e rcgion y = O, x < Oof th e
x )' plane. TIle displaccmc~t Ur in the ,a nti-pl ane
d irection satisfies the eq ua tion of mono n:

(2)

:l' \I' o ( ~ ) _~_ ( ~)
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( I)

Assume that

I' = /' J + 1'1 (x, y, I)
P = P.• -I- P, (x , y, I )

where ""'0' Po are the initial va lues of .:shear mo­
dulus and density whi le PII. PI are their p:r~~r­
bed values for 1>0. Similarly, let the in itial
sta tic field be IVo(x, y ) an d, the p~rturb~d field be
Il', (x, y , I} so tha t IV = fl o -l- II , . It .s ~s,umed
for o rr a nalysis that all the perturbations arc

ee
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"
Note that we implicitly assum e th at S (x, )' , t ) is
assymmet ric about y = O which means that Ur

o
is assymme tr ic but PI is symmetric in y . Othe r
situa tions can be ha ndled on th e same approach
without special d ifficulty.
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