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Infrared radiation portentous characteristics
of rock burst in roadway

ZHANG Yanbo, Ll Jian, LIU Xiangxin, TIAN Baozhu

(College of Mining Engineering, Hebei Province Mining Industry Develops with Safe Technology Priority Laboratory,
North China University of Science and Technology, Tangshan, Hebei 063009, China)

Abstract Selecting the infrared thermal imager CAM SC3000 produced by America as observation
method, an experiment was carried out to simulate roadway rock burst under different horizontal stress
by using the granites with hole. Combined with numerical simulation, the stress distribution and infrared
radiation temperature characteristics were studied during the process of rock burst. The results show that
the ratio of axial stress and horizontal stress decreases with the increase of horizontal stress, and the
greater the horizontal stress is, the higher the maximum principal stress of rock burst is. The average in-
frared thermal temperature (AIRT) in the left and right sides of the hole suddenly increase or slightly
decrease and then transfer to increase, and the corresponding fracture mechanism is the compres-
sively-sheared fracture form and the composite form with early tensile fracture and late compres-
sively-sheared fracture. The main fracture zone extends along the high temperature abnormal stripe on
the left and right sides of the hole. During the rock burst process, the increasing extent of temperature
above and below the hole is lower than that in the left and right sides of the hole, that is, the temperature
increasing extent above and below the hole is relatively stable. Meanwhile, the AIRT above the hole is
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higher than that below the hole. Moreover, the greater the horizontal stress is, the higher the average in-

frared radiation temperature around the hole is.
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of RFPA numerical simulation
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Table 2 Mechanics parameters of granite

NG FERLR/GPa Pk /MPa EL/AE
HGY-1 48.9 124.1 0.213
HGY-2 51.8 1304 0.229
HGY-3 55.2 138.7 0.252
HGY-4 51.1 129.8 0.231
HGY-5 46.7 120.1 0.237
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Table 3 Mechanics data of experiment on rock burst

NGRS PRGN KR F1/MPa 4 &, IMPa
ZHG-30-/7%5 30 26 37.3 97.0
ZHG-60-/7 60 53 222 118.1
ZHG-90-/5% %0 8.0 15.7 126.2
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Fig.3 The maximum principal stress diagram of
numerical simulation in the process of rock burst
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Fig.5 AIRT-time curves above and below the hole under different horizontal stress
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Fig.6 Thermal infrared images in the process of rock burst
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Fig.8 Load and AZIRT-time curves of left area of the
hole under different horizontal stress
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hole under different horizontal stress
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