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Objective 1
Different methods of indirect in situ stress measurement, in particular several variations of hydraulic fracturing and overcoring, have been used routinely for the last several decades in underground engineering projects as well as in geoscience research related to fault activity and earthquake mechanics. Computing the actual stress condition using these methods is based on interpretations that are often based on simplifying assumptions. To our knowledge no large-scale field tests have ever been conducted in order to verify the reliability of these methods, and to calibrate their results in terms of the actual applied stresses.
We propose to prepare a large, preferably homogeneous, rock block, of the order of a few meters on each side in the floor or the vertical wall of an opening in the Homestake Mine for this verification/calibration. Narrow slots will be prepared by overlapped percussion drilling to a depth similar to the other two dimensions. Multiple flat jacks or similar vessels will be inserted in the slots to provide known far-field principal stresses to the cubical block. Boreholes will be drilled vertically and inclined, as needed, in the central section of the block and different stress measurement techniques will be used and their results compared with the known applied stresses. The usefulness, reliability, and accuracy of such methods will be verified by this full scale calibration. 
Objective 2


Homestake will enable for the first time ever to obtain the in situ stress gradient in all three principal directions on a km scale.  To accomplish that we will drill short (20-40 m) holes in different directions from various depth levels in the mine near the mine extremities.  Stress measurements in these holes would provide the necessary data for a complete three-dimensional state of stress around the mine, including the variation with depth of all stress components.

Objective 3


Having accomplished objective 2, we would then attempt to establish what is the controlling factor that governs this stress gradient. This would be done by conducting injection tests in large undisturbed volumes (100 m scale). Such tests would enable us to observe the state of equilibrium is the rock mass. In fact, through injection tests we will investigate in situ the processes associated with the onset of fresh large scale failure. The outcome of this study would be to verify the role friction in controlling stress variations with depth. The control of friction over the stress gradient has been an accepted principle in geomechanics, but recent field results have raised the possibility that friction is only secondary to other forces in controlling gradient in crystalline rocks, and perhaps has no role at all in some sedimentary formations. The proposed research should help clarify whether the recent findings have any merit, because if they do, a considerable body of previous work may have to be reconsidered.

 


