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The largest anthropogenic earthquakesl;’:l
The first chronicled rockburst in |

MB.5

Derbyshire, England, 1738

The strongest event M5.6 Ernst ~ w3¢ ”O -
Thaelmann Potash Mine, |
Volkershausen, Germany, |
13/03/1989 |

— fracking for unconventional hydrocarbon exploitation
— geothermal energy prodaction

= underground mining

— conventional hydrocarbon extraction

— resenoir impoundment

— Wenchuan EQ - a reservoir triggered?

Geographical Distribution:

Austria, Czech Rep. Finland, France, Germany, Poland, Russia, Spain, Sweden, UK,
Ukraine

Canada, USA, Chile, Rep. of South Africa

China, India, Japan, Australia
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Underground
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Strains in the
rockmass that lead
to seismic events
are primarily due to
the stress field
changes caused by
mining openings.
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Internal Divisien of MIS Events

INDUCED: linked directly TRIGGERED: result from
to mining operations. regional stress redistribution
Cluster around mining & caused by mining. Occur
stopes and follow mining farther from mining works in
works. geologically disturbed areas.

Johnston and Einstein, 1990
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Richter distribution model is not relevant (the feature of all kinds of AS)

= Magnitude distributions are complex and often multimodal. The Gutenberg-
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= A model free approach is used to estimate MIS magnitude distributions,
based on non-parametric kernel estimators

Kijko et al. 2001; Lasocki and Orlecka-Sikora, 2008
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ave often extended sources with significant

--

10n=-DC components (the feature ofall kinds of AS)
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MIS is controlled primarily by time varying mining| weorlks

= Within individual active zones the activity rate and the event size distribution
change in time
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Coulomb Failure Criterion:

e ACFF = Ac;=At- ufAo, - p)

A7 - the shear stress on failure plane
Ao, - the normal stress
p - the pore fluid pressure

U - the coefficient of friction
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Q Due to specific features of MIS the seismic hazard analysis must
undergo substantial modifications to be applicable to MIS problems.

O One has to take into account complexity of source mechanisms,
transient and time-varying character of the seismic process,
complexity of magnitude distribution, interrelations among events.

U The seismic hazard cannot be reliably assessed without
considering technological factors conditioning the seismic process.

d Due to the dependence of the seismic process on technological
activity the results of hazard analysis are predictions related to a
prescribed time period.

U The above conclusions extend onto all kinds of anthropogenic
seismicity
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e total area: 12.4km?

. ,, - earth dams’ length: 14.4km

 final hlght of earth dams: up to "g L
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A CASE STUDY OF ASSESSEMENT AND MANAGEMENT
OF THE SEISMIC HAZARD DUE TO MIS

Prediction of limiting values of ground motion acceleration
components at selected points along the dam of Zelazny Most
tailings pond for the period 2011/2012-2050

Assumptions:
O The limiting value = PGA of exceedance probability 5%.

L The analysis takes into account impacts of mining works planned for the
years 2011-2050 within a 5 km wide zone around the protecting pillar of
the pond. (84 mining panels).
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Limiting PHA predicted for 2011-2050. Exceedance probability = 0.05
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In order to decrease seismic

hazard to an acceptable level:

1. Exploitation in panels described /
as sR4 zones should be suspended | "

2. Exploitation within zones sR1- ol

SR3 should be directed from
border of protecting pillar
outwards (towards NW)

d P

the

0
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