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Grasberg, 2003

Monitoring 
Interpretation
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Chuquicamata Mine, 
Chile, 1968

Movement 
vector F-2

Micro-
seismic 
events/day

Inverse Velocity Method 
(Fukuzono, 1985)
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Inverse Velocity Method, more 
examples

“La Clapiere”
France

Prediction
Real

Tripp Mine: slow failure

Inverse Velocity Method, another 
example
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Regression coeffiecient (R2) = 99%
for all inverse-velocity fits

Predicted velocity curves (based
on inverse-velocity fits) compared
with actual velocity data

18 million m3 pit slope 
failure prediction (Rose 
and Hungr, 2006)
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Use of inverse velocity to monitor 
stabilization progress (Rose and Hungr, 

2006)
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Buttress and Offload
Remedial Measures

Stabilization of Slope Displacements

Regression Coeffiecient (R2) = 96 to 99%
for all Inverse-Velocity Fits.

Pats FaultMidnight Fault

Carlin waxy silt unit

100m
Scale

Two faults and a pre-sheared 
silt layer, 3 million m3
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Total 
Displacement?

ValPola rock avalanche, 1986

100 m pre-historic movement

New crack

Small rock slides

Libby Dam, Montana, 1971

Prediction not feasible
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Purpose of monitoring
1) Movement detection, 
failure prediction

2)  Vector solutions, 
interpretation of failure 
mechanism

(Cruden, 1986)

Predicted 
rupture surface


