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Linear Elastic Fracture Mechanics and Dyke Propogation 
Resource Reading: 

[Johnson, 1970; Pollard, 1987; Pollard, 1973; Pollard and Aydin, 
1984; , 1988] 
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Figure 1. Three schematlc f igures t l lustrattng the struc-
tural interpretatton ol 'ciyhes. A: I Iagma drtcing pressure
'diTference betu,een mogma pressure. P, and remote com-
presslL'e stress. Sr rs es/rmateci irom measurement of dvhe
thtchness.  t .  d lhe length.  l .  and e last ic  snf lness o i  the host
roch- rrepresenteci b1' the sprrng). B. The ortentat ion of the
prtnctpal s/ress trajectortes is inferred from the path that o
dyhe ioilo&'s. A rrou's mark the trajectories of the least com-
pressrL'e sfress. C, The propagation mechanisrn is identi f ied
from obsercations of structures suc/r as joints close to the
d1'he contact and in the process zone at the dyhe t ip.

C

I r t l
l - l , " ,  l  l

1.,'lr't.t'il 
' ,,

t , I
(

; l

I

dyke -
perrl lcl

Jo lu t

I

l l
Irl



frscture

fncture

scgmentcd

Figure lJ. prc,
,,,;l y"ii, ,;;:II7::::: !i,'1,',!,":,i:kes retated b the spa.t,!1 

^f?drt oy' f-racturr. s,.-'V'oi;;ti' 
comDresslL)e stress anct,::': compressiue srress 

"r;;;; ;;::::",* 
ts induceci b1,i

r:::,"::i,,,::::::"pt";;;;rt;'il:^,#'::';;:x:|,":Jr,,,
i;:i::i;ri:i?i';;:i!:i;:;,?!i';:h":';!i,iiii,n:;ture is *aurra"u'r!!"o d.v .he C .VaeJ i"aiiT^:;ii,;;1,;_,ai,,i-;^-L';r;:::;f;f lU:::*jiiiZ:'^!!,*:i;I hts produces a segmenkd. dvhe. 

propagation direction.



.l

POLLARD

B
<-

r
q
< - T

I
a

x r  I
<- l-

*z 
I

+

,/*  t
--+

+

--->

Penny sbePe,
unlform drlvlng

<- Prcssurc t

K -- + .rIh*P

K = t v f
I

/ *  (n^ )a

Figure 6. Ideolized crach shapes and loading cond.itions.
A:-Blade-shaped crach of constont length,2a loodcd.with a
uniform drtuing pressure. o', B: Penny-shoped croch-o! di'
am'eter 2a loodid with a uniform driuing stress. C: Blade'
shaped crach loaded with a linear gradient in driuirry pres-

sure,  lo7 .

u . modc II

Figure 7. Relattue displocements of the crach ioces reiated
to the mode of crack cieiormation. The componenls o/ dis-
p lacement  are u , .  Opentng dtsp lacements  are assoc ia fed
u'*h mode I,  sl iding displacements oerpendicular to the
penphery utth mode II. and sliding ciispiacements parallel

to the pertpherl' u'ith mode tll.
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F igure 8 .  Et 'a luatnn o i  the n toc ie . i  s r ress tn tensr t t ,  a t  a
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