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Table 1 Similar material matching and mechanics parameters
Material Match Elastic modulus/ MPa Compression strength/ MPa Poisson ratio

Rock Sand: Cement: Gypsum:. Water 137 8. 1. 1 301 7 12. 1

Q2

Table 2 Bolt mechanics parameters

Material Length/ mm Elastic modulus/ MPa Failing load/ kN

Bolt stress/ MPa

Bolt 30 40 000 153
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Fig 1 IR image isothermal lines of sample a2
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Fig 3 IR image of bolted rock fracture

Fig 4 IR image of bolted rock fracture
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Study on Infrared Characteristics of Bolt and Rock in Condition of
Loading

JI Yuarr ming
School of Mathematics and Physics, Qingdao University of Science & T echnology, Qingdao 266042, China

Abstract T he infrared radiation experiments on bolt and rock in the process of loading were carried out. It was found that the
infrared radiation temperatures rose wholly and uniformly before stress peak with increase in loading. The bolted rock presented
local dissimilation in the thermal image after stress peak. The multr layer round infrared radiation isothermal lines were formed
around bolt. The temperature was gradually reduced from inside to outside. There were two kinds of infrared omens for bolted
rock fracturing, i.e., the infrared thermal image anomaly and curve of infrared radiation temperature and time anomaly, which
reflected the spatial and temporal features of infrared omens respectively. T he curve of infrared radiation tem perature and time
anomaly was temperature drop. The infrared thermal image omen was classified as higlr temperature strip and low- temperature

strip.
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