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Abstract 

In an effort aimed at monitoring mining-induced stress changes that may influence ground failure, the US Bureau 
of Mines conducted a series of active 3-D seismic tomographic surveys at the Homestake (Lead, South Dakota) and 
Lucky Friday (Mullan, Idaho) mines. Existing rock bolts were used to mount geophones and as strike points for 
introducing seismic energy using a 3.6 kg sledge hammer. Travel time measurements were recorded spanning up to 
160 m between drifts at several levels. The tomographic uncertainty was minimized by computing iso-velocity surfaces 
of constant probability based on statistics from multiple reconstructions and a threshold criteria. Periodic imaging 
using tomographic velocity surfaces demonstrated that temporal and spatial changes in the local stress field occurred 
in response to ground failure and stope advancement at a gold and silver mine, respectively. 
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1. Introduction 

1.1. Problem 

Mining activity in the western US and elsewhere 
reaches depths of more than 2 km. The lithostatic 
stress at this depth is significant, on the order of 
50 MPa, and mining activity causes substantial 
perturbation of the ambient stress field. Removal 
of 6re and fracturing of adjacent material by 
blasting results in the transfer of stress to mine 
pillars and other intact rock volumes. 
Concentration of stress to levels exceeding the 
strength of rock and/or geological discontinuities 
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often results in a catastrophic and generally unpre- 
dictable release of strain energy, e.g., Richter mag- 
nitudes of 2.2 and 3.5 in the Homestake and Coeur 
d7AIene mining districts, posing grave danger to 
miners and increasing production costs due to 
clean up, lost time and the need for additional 
rock support. 

Although a variety of countermeasures are in 
use in these rupture-prone mines, no method has 
proven entirely reliable. Conventional countermea- 
sures can be passive, e.g., observation of 
temporal/spatial sequences of rock mass failure 
using microseismic monitoring, or active, e-g., 
excavation sequencing, application of counter 
stresses through bolt installation, and/or destress- 
ing through a drill and blast sequence. Despite the 






















