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Mechanical and infrared radiation properties of sandstone with
different water contents under uniaxial compression
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Abstract: In order to investigate the effect of water on mechanical and infrared radiation properties of rock, a series of
uniaxial compressive tests were conducted on sandstone specimens with different water contents, and the infrared
radiation characteristics were monitored. The results show that with the increase of water content, both of uniaxial
compressive strength and elastic modulus of specimens decrease, which indicates that the sandstone becomes “soft” when
the water content increases. Water contents have great influence on the infrared radiation characteristics of rocks. For
specimen with higher water content, the amplitude of temperature rising is greater, and the variation of average infrared
radiation temperature(AIRT) with time has smaller fluctuation. The temperature shows a more obvious increasing trend
with the increase of external load. For wet specimens, the AIRT changes mildly with the increase of loading, and there is
no temperature anomaly on the surface. However, AIRT of dry specimens increases abruptly and high-temperature
anomaly strips can be monitored.
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Fig. 1 Variation of water content with time for sandstone
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Fig. 2 Stress—strain curves of sandstone with different water

contents
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Table 1 Specimen parameters and test results in static compressive tests

Ff TR %/ (kgm ) IASREE/ RS DI sREELR
Gk Bl R%(E T GRS MPa  “PHJfi/MPa  HiE/GPa  THIf/GPa
SC1-1 0 23375 23375 67.33 7.88

SC1-2 0 0 23438 23438 69.62 67.16 7.93 7.85
SC1-3 0 2339.1 2339.1 64.52 7.75

SC2-1 1.07 23512 2376.4 58.54 7.63

SC2-2 1.0 1.04 2367.1 2391.6 59.53 58.07 7.32 7.39
SC2-3 1.08 2364.1 2389.6 56.14 7.21

SC3-1 2.05 23319 2379.8 51.12 6.90

SC3-2 2.0 2.02 2329.1 2376.3 48.30 51.16 6.8 6.70
SC3-3 2.08 23309 2379.5 54.07 6.62

SC4-1 3.55 23380 2421.0 48.86 6.23

SC4-2 3.5 3.43 2381.4 2463.0 44.57 46.81 6.28 6.23
SC4-3 3.41 2401.2 2483.1 46.99 6.17
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Fig. 5 Typical infrared thermographics of sandstone with different water contents in compression processes
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Table 2 Specimen parameters and test results in infrared radiation

e TIKE Y% At/ At SEHI{H/ Atlal At/ FHIM/
Gis B R C C (‘C-MPa’™) (‘C-MPa)
SC1-1 0 0.04 0.00 067
SC1-2 0 0 0.28 0.21 0.00 402 0.00 316
SC1-3 0 0.31 0.00 480
SC2-1 1.07 0.46 0.00 786
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SC2-3 1.08 0.31 0.00 606
SC3-1 2.05 0.67 0.01 311
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SC3-3 2.08 0.46 0.00 851
SC4-1 3.55 0.92 0.01 883
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SC4-3 3.41 0.71 0.01 511
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Fig. 6 Variation of AIRT and external load of specimen with different water contents
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