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INnjection induced stress rotations
and their effect on iInduced seismicity

Martinez-Garzon et al. 2013

1. What are the key driving factors for a stress rotation?
2. What can we learn from stress rotations?
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Stress rotations
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Stress rotations
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Stress rotation and faults
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Stress rotation and faults
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Stress rotation and faults
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Stress rotation and faults
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Stress rotation and faults
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When is there a risk for induced seismicity\>

by reactivation due to stress rotation?

@ Key driving factors for stress rotation?

\ Can we learn from stress rotations? /
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Thermo-Hydro-Mechanical Model

e Fully coupled

e Reference scenario:
— 100 I/s injection at a single point
— 12 months injection
— AT = 50K
— S1-S3 = 2.8 MPa
— Porosity: 2%
— Permeability: 101 m2

14 km
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Representation of results
Reference scenario
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Representation of results

460 m

Reference scenario

Small rotation
Large volume

Large rotation

Small volume
20 m
| I 1I0 f 1 I I |

Stress rotation [° ]

WeIsjp..
N

A )




Permeability
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Differential Stress
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Injection Rate
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Stress rotation...

...Is controlled by permeability, injection
rate, differential stress

...occurs only In low permeable settings

Martinez-Garzén et al. 2013
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INnjection induced stress rotations
and their effect on iInduced seismicity

Stress rotation in low
permeability rock can lead to

the failure of previously not
optimally oriented faults.
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