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The theme areas that the proposed project falls under are 4. Geo-characterization / Ground Truthing / Transparent Earth; and 5. Deep Construction / Excavation.   The scientific objective of the project is to improve the understanding of the mechanisms involved in the stable and unstable failure of rockmass, including the rockburst phenomenon and post-strength rockmass behavior.  The experimental approach will participate in the experiments of the Theme 4 and 5 projects on monitoring rockmass response to excavations.  Numerical modeling experiments will be carried out for the evaluation of the data from the in situ experiments.  The anticipated outcome will include i) development of realistic constitutive models for rockmass behavior through failure and post-strength regime;  ii) development of safer excavation and support procedures in rockburst prone conditions;  iii) improved numerical modeling procedures for rockmass failure and potential rockburst conditions.
The following is a broad overview of the proposed project, using a large chamber as an example.  The experimental components mentioned here would be applicable to most, if not all, of the DUSEL excavations.
For this large chamber, there will be at least one exploratory tunnel driven in the area prior to starting the chamber excavation.  There will also be auxiliary tunnels developed around the chamber area for external excavation support and rockmass characterization purposes.  Numerous boreholes will be drilled from these tunnels into and out of the excavation area.  Instrumentation measurements made from the tunnels and boreholes by the Theme 4 and 5 projects will provide a detailed coverage of rockmass and virgin stress state characterizations.  These tunnels and boreholes will also be used to monitor the stresses, deformations, and seismic activities induced on the ground during the chamber excavation.  With the unprecedented high quality and quantity of information provided by these measurements, it will be possible to perform realistic analyses of the rockmass responses to the chamber excavation process.  As part of the proposed project, the excavation development will be modeled per face advance by considering the time dependant rockmass deformations.  The results obtained will be compared to the measured rockmass responses.  The efforts put into reconciling the numerical modeling information against the measured rockmass stresses and deformations can lead to the discoveries of new mechanisms involved in rockmass failure.  Additionally, these studies will allow for the validation or otherwise of the existing theories on rockburst mechanisms and associated seismicity.  The information obtained will also bring about developments in support systems and mitigation measures for safer excavation procedures under excessive rock stress conditions.
In addition to scientific research, the project team will continually review and evaluate the performance of the excavation process. They will examine the effect of the excavation rate and sequence on the seismic activity and stress concentrations and make safety recommendations accordingly to the design team.






























