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In predicting the behavior of rock and soil masses, one is hampered by the fact that engineering properties are usually determined on small scale specimens and transforming these properties to the engineering scale is subject to scale effects.  Not surprisingly, scale effects have, therefore, been subject to research for a long time (Pratt, et al., 1977; Baecher and Einstein, 1981) although mostly concentrating on the laboratory scale.  It is generally recognized that scale effects are caused by a combination of extreme value and strain energy effects, at least as far as intact rock is concerned.  For rock masses the scale effect is more complex due to the effect of discontinuities.  Again, scale effects on individual discontinuities have been investigated (e.g. Barton and Choubey, 1977) but very rarely is it possible to consider scale effects where the intact rock and the discontinuities interact, as they do for engineering structures.  Knowing more about such scale effects is particularly important in the context of DUSEL where very large openings are proposed.  The scale effect research proposed in this white paper should fill this gap by satisfying the following objectives:

•
Determine relevant properties of intact rock (mostly strength, deformability) through laboratory experiments.

•
Predict the performance of underground openings based on these properties.

•
Measure the performance of small to medium size underground openings (opening size approx. 4 ( 4 m).  This should be done in mine-by experiments such that one has good information on how the rock mass performs as the opening is excavated.

•
Update the predictive models based on the above experiments and apply to the prediction to large scale mine-by experiments with openings of approx 10 ( 10 m.

•
Analyze the mine - by experiment and update the predictive model.

•
The final predictive model will then be applied to design and monitor the performance of the largest DUSEL caverns.
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