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Supercritical CO, thermal shock rock breaking technology
fracture principle and vibration safety
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Abstract: The new supercritical CO, thermal shock rock-breaking technology is suitable for rock-breaking work in urban

public areas and other sophisticated and sensitive areas due to its weak vibration and controllable energy compared with

the traditional drilling and blasting method. The fracturing principle of supercritical CO, thermal shock rock-breaking
technology 1s still unclear, and there is no standard for vibration safety evaluation in field experiments. In order to study

the fracturing principle and vibration safety of supercritical CO, thermal shock rock-breaking technology, both true

triaxial CO, thermal shock fracturing experiments and vibration monitoring tests were conducted at the rock-breaking
site. The experimental results show that: (1) the vibration velocity induced by CO, thermal shock fracturing drops to
about 30 mm/s at 6 m, which meets the requirements of blasting vibration safety standards; (2) the vibration frequency
induced by CO, thermal shock fracturing is mainly distributed in the range of 1-100 Hz, and the distribution of the main
components of the fracture-induced vibration spectrum gradually widens as the source distance increases; (3 ) the
conventional CO, phase change fracturing The energy calculation formula is also applicable to CO, thermal shock
fracturing technology, and the TNT equivalent of fracturing energy is applicable to Sadovsky formula; (4) CO, thermal
shock fracturing is a joint action of shock wave and high-energy gas to fracture the rock, which can be divided into three

stages, among which the gas wedge of high-energy gas plays a dominant role in the rock damage.
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Fig. 1 Schematic diagram of the experimental system
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Table 2 Table of physical properties of
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Fig.4 Structure diagram of dry ice powder thermal shock fractor
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