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Dilatancy-‐Diffusion	  

• For	  Coulomb	  material,	  failure	  is	  
preceded	  by	  microcrack	  growth	  and	  
volume	  increase	  

• Leads	  to	  pore	  fluid	  pressure	  
decrease	  

• Followed	  by	  diffusion	  of	  pore	  
water	  and	  pressure	  recovery	  



RelaAve	  change	  in	  P	  and	  S	  velocity	  
During	  loading	  to	  failure	  in	  granite	  

Typical	  stress-‐strain	  plot	  
For	  granite	  



A	  Dilatancy-‐diffusion-‐like	  experiment	  
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Clustering	  of	  AE	  (microcracking)	  before	  and	  aMer	  fracture	  of	  	  
Intact	  granite	  
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Change	  in	  b-‐value	  
For	  sAck-‐slip	  
on	  granite	  sawcut	  





Fault	  nucleaAon	  
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Change	  in	  electrical	  conducAvity	  
during	  creep	  in	  granite	  
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SAck-‐slip	  
during	  
oscillaAng	  
stress	  on	  
granite	  sawcut	  
sample	  
(simulated	  
Adal	  loading)	  
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Strong	  influence	  of	  
stress	  oscillaAons	  on	  
Aming	  of	  sAck-‐slip	  
occurs	  above	  about	  
0.1	  MPa	  amplitude	  



CONCLUSIONS	  

Most	  of	  the	  measureable	  effects	  shown	  are	  either	  directly	  or	  
indirectly	  the	  result	  of	  strain	  –	  generally	  dilatancy	  and	  crack	  growth	  

This	  fact	  has	  a	  number	  of	  implicaAons,	  including:	  

• Strain	  changes	  that	  are	  large	  enough	  to	  produce	  measureable	  effects	  
are	  likely	  to	  also	  produce	  microseismicity,	  and	  measureable	  velocity	  
changes	  

• Coseismic	  changes	  should	  be	  larger	  and	  more	  easily	  observable	  than	  
precursory	  changes	  

• Slowly	  evolving	  precursory	  signals	  should	  be	  modulated	  by	  Adal	  
strains	  

Rupture	  nucleaAon	  is	  likely	  to	  involve	  a	  small	  volume	  that	  is	  deep	  in	  
the	  (wet)	  crust	  and	  is	  likely	  to	  be	  very	  difficult	  to	  detect	  or	  disAnguish	  
from	  background.	  


