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Goals of the project
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Goals of the project

Scientific goals (related to the underlying cause of mining-induced seismicity):

d To define which stress proxies can be used for mapping of stress changes in the
mines

d To define relationships between stress changes and induced seismicity in
connection with the production sequencing, production rate, and geological
environment

Practical goals:

d To develop practical tools for using the geophysical methodologies for mapping
stress changes and recommendation for using them in the mines

d To develop recommendations for using the results for short-to medium term
seismic hazard
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Results so far

« Obtaining results or collecting data for :
[ seismic wave velocity changes
1 stress orientation from stress inversion

J numerical models
d seismic source parameters

 Installation of in-situ stress cells for stress monitoring; analysis of the data

* Developing of methodology for analysis of the data and relationships between
seismic source parameters, numerical model data, velocity changes

« Developing of methodology for stress inversion, and relationship between stress
inversion results and stress cell in-situ measurements

 Visual correlation between different stress proxy parameters
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Results so far

Up velocity change after the event Log (Energy I\ndex) change after the event
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Vs veIoc:|ty change after the event Modelled stress change VS Apparent Stress after the event

Comparison of changes in seismic wave velocity, energy index, apparent stress and modelled stress changes before
and after the M4.2 seismic event in Kiruna mine
(American Rock Mechanics Association symposium, Colorado, July 2024)
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Upcoming activities and next step

Stage 1
* Finalizing the seismic wave tomography

« Finalizing the methodology for obtaining relationships between seismic source
parameters, numerical model data, and seismic wave velocity changes

« Developing methodology for obtaining relationship between stress changes and
seismicity depending on the production and the geology

« Developing and applying methodology for cluster analysis and stress inversion for
large volumes in the mines

Stage 2

« Developing practical tools for:

- Obtaining proxy data and using it for stress mapping in the mines

- Routine use of stress changes for short-to-medium term seismic hazard
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Mining innovation for a
sustainable future
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