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Study on the Evolution Law of Infrared Radiation on

the Surface during Shale Deformation
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Abstract; In order to explore the evolution of the surface infrared radiation during the deformation and instability
of the fractured rock mass, the CT scanning of the primary pore fissure in the sedimentary rock oil shale was carried
out. The infrared radiation temperature evolution law of the rock surface was investigated by the infrared monitoring
experiment in the process of uniaxial compression, and three statistics of surface radiation maximum temperature,
mean temperature and variation coefficient were used as indicators. The results show that: 1.Unlike granite, marble,
sandstone and other intact rocks under uniaxial compression, the surface temperature increases with the increase of
stress, while the surface temperature of oil shale with pores and fractures decreases with the increase of stress.
However, when the specimen is nearby destroyed, the temperature rises sharply in both cases. 2. The average
temperature and the highest temperature curves have common characteristics, the two show obvious stages

characteristic with the increase of the load,that is, the rapid descent stage-the slow descent stage-the rapid rise stage.
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The highest temperature curve has higher sensitivity the damage.3. The variation coefficient curve can better reflect

the dispersion of surface radiation temperature of the specimen. With the increase of stress, it first shows rapid

growth, then enters the relative stability period, and the rapid growth near the time of failure.The rapid growth of the

variation coefficient curve after the stable period forebodes the rock destruction. 4. The decrease of surface temperature

during the destabilization of oil shale is related to the internal gas escaping and the collapse of pores and fractures.

The primary fracture appears to be a decreasing zone in loading, and it changes to a warming zone near failure. This

study provides a new content for predicting the infrared radiation changes of sedimentary rock mass, especially in the

process of deformation and instability of naturally fractured rock mass.
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