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Development of a Technology to Initiate Multiple Fractures in rock-like
materials using Not-too-Fast but Not-too-Slow Loading
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As a the stimulation solutions for oil and gas wells, creation of multiple
fractures that extend into surrounding rock is very important to improve productivity. Application
of "not too slow but not too fast loading" may be considered as a useful solution. Due to the
necessity of high-fidelity dynamic fracture process analysis (DFPA) to achieve in-depth
investigation, a state-of-the-art 3D DFPA code which can simulate the very complex 3D fracture
process due to "not too slow but not too fast loading™ has been successfully developed. The thermit
reaction of the non-explosive ingredients was investigated by measuring the generated pressure, and
rock fracture test using this reaction was also conducted. By combining the measured pressure , rock
fracture test and the DFPA code, the high-fidelity simulation technology for the target problem has
been established, which was not possible before. The important outcomes in this project has been
published in several high-quality journals.
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