[GEOMECHANICS]

Part I: Time-Dependent Rock Instability
[bookmark: _GoBack]The primary focus of this study is to evaluate the time-dependent crack growth in rocks using lab tests and numerical modeling and its application to geologic hazard problems. This study utilizes Coconino sandstone and Columbia granite and produced the subcritical crack growth parameters in both mode I and II loadings using the rock materials. The mode I loading test employs various types of fracture mechanics tests. Each test measured the mode I crack velocity. For the mode II loading test, this study developed a new shear fracture toughness test called the modified Punch-Through Shear (MPTS) test. The MPTS test conducted at different loading rates produced the mode II subcritical crack growth parameters. These fracture mechanics tests were calibrated and simulated using the distinct element method (DEM) and the finite element method (FEM). DEM analysis employed the particle flow code (PFC) to simulate the mixed mode crack growth and to match with the failure strength envelop of the triaxial compressive tests. FEM analysis employed Phase2 program to analyze the crack tip stress distribution and FRANC2D program to calculate the modes I and II stress intensity factors. The fracture mechanics tests and numerical modeling showed well the dependency of the mode II subcritical crack growth parameters according to confining pressure, loading rate, and the mode II fracture toughness. Finally, UDEC modeling based on DEM forecasted the long-term stability of the Coconino rock slope, as one of the geologic hazards. The fracture mechanics approach was implemented in the program using the modes I and II subcritical crack growth parameters obtained by lab tests and numerical modeling. Considering the progressive failure of rock bridges due to subcritical crack growth, the UDEC results predicted the stable condition of the Coconino rock cliff over 10,000 years. This result was validated by comparing it with the previous planar failure case.

Part II: Geomechanical Characterization for Identifying Fracturing Barriers
Methods, systems, and computer-readable medium to perform operations for identifying fracture barriers in a well. The operations include converting rebound hardness values of a rock specimen from the well to unconfined compressive strength (UCS) values, where each of the rebound hardness values corresponds to a respective coordinate of a measurement grid imposed on the specimen. The operations further include, for each column of the grid, plotting the UCS values versus depth. Further, the operations include mapping, based on a maximum UCS value and a minimum UCS value, a relative strength contour plot for the specimen. Yet further, the operations include mapping, based on a fixed strength range, an absolute strength contour plot for the specimen. In addition, the operations include determining, based on the relative strength contour, the absolute strength contour, and mineralogy of the rock specimen, that the rock specimen is indicative of a fracture barrier in the well.
