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Plan of the talk

F Background review of the seismicity induced by
mining in Poland

F Soure parameters from seismic spectra

F Rupture velocity and dynamic stress drop
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Mining technology (cd)
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Mining technology (cd)
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ANIMATION

Polish copper mines
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LGOM Seismicity
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LGOM Seismicity
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Analyzed data
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Moment Tensor
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Moment Tensor
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Moment Tensor
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Moment Tensor
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Moment Tensor
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Spectral parameters
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Spectral parameters
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Spectral parameters
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Spectral parameters
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Spectral parameters
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Spectral parameters
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Spectral parameters
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Stress drops - classical estimators

F Static (Brune) stress drop [σ0 − σ1]

∆σs =
7
16
M0

R3

F Apparent stress

σa =
µE

M0

σa ≈ 1/10 ∆σ (Rudna copper mine)
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Stress drops - classical estimators

F Dynamic stress drop [σ0 − σd]

∆σd =
M0

4πv3
rI

(
1− ξ2)2 dS

dt

I =
∫ T

0
S(t) dt

F Mo - seismic moment

F vr - constant (assumption!) rupture velocity

F ξ - geometrical (directional) factor - assumed to be 0.75

F S - STF

F T - rupture duration time
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Partial stress drop/overshooting

γd = ∆σd/∆σs ≈ σ0 − σd
σ0 − σ1

γd


= 1 Orowan′s model σd = σ1

> 1 partial stress drop σd < σ1

< 1 “overshooting′′ σd > σ1
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Partial stress drop/overshooting
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Partial stress drop/overshooting
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Partial stress drop/overshooting
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Rupture velocity

“circular type” “unilateral type”

no visible directivity directivity of T distribution

Vr = 0.5Vs T (θ) = L
Vr
− L
VP

cos(θ)
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STF- spatial distribution
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Source Time Function
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Source Time Function
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STW width - spatial distribution
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Rupture velocity
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Rupture velocity
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Stress estimates
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Correlations

0

1

4

9

 γ
 =

 ∆
σ d

/∆
σ s

0

1

4

9

 γ
 =

 ∆
σ d

/∆
σ s

100 200 300 400 500

Rupture length [m] 

overshooting 

- unilateral  

- circular  

GFZ, 10.11.2009 Potsdam- 35



Correlations
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Correlations
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Correlations
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Velocity
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“Overshhoting” stress
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Scaling stresses with M0
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Fracture energy
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Source size: Madariaga, Brune, or ...
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