
Notes VI 
Brittle material behaviour 

Fall 2005 

1 Reading assignment 

Twiss and Moore's chapter nine is essential reading for this stu�, 
and parts of chapter ten are de�nitely relevant. 

2 Failure criteria 

2.1 Tensile stress 

σ1 = σ2 >> σ3 

And σ3 is negative. Open tension fractures containing σ1 and 
σ2 and perpendicular to σ3. 

Draw a Mohr circle for this situation: 
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Figure 1: Mohr construction for tensile stresses 

2.2 Shear fractures in non-cohesive material 

For instance, loose sand. Byerlee in the 50s conducted various 
experiments looking at the strength of these sorts of materials, 
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Figure 3: 

4 E�ect of pore �uid pressures 

The e�ect of a pressurized �uid on a fault plane is to decrease the 
normal stress by that pressure. In this case, the Mohr-Coulomb 
failure criterion becomes 

τ = C + σNef f tan φ = C + (σN − Pf ) tan φ 

where Pf is the �uid pressure. On a Mohr diagram, the e�ect 
of �uid pressure is to shift the Mohr circle to the left of the 
diagram. As �uid pressures go up, the possibility that the Mohr 
circle intersects the failure envelope is increased. 

5 Review questions 

Lab 1 on stress, particularly the orientation of principal stresses 
in relation to fault types and tectonic environments. Lab 5 on 
faults, particularly the problems on joints and Downie's slide. 

What does a generalized failure envelope taking into account 
both tensile and shear failure look like? 

In general, what is the e�ect of higher mean stress (pressure)? 
What implications does this have for the brittle failure of materials 
at greater and greater depths? 
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