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Abstract The size of exposed fractures in rock masses are critical indicators for evaluating rock mass stabili-

ty. This study focuses on rock masses with exposed fractures, analyzing the impact of fracture size on the rock
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mass temperature field through laboratory experiments. Criteria for defining fracture boundaries are estab-
lished, and a formula is derived based on one-dimensional heat transfer theory, using rock mass temperature
field, time, and fracture depth as variables. The applicability of the fracture depth calculation formula is de-
termined through error analysis. The results indicate that after heating the surface of exposed fractures using
radiative thermal excitation, a significant correlation exists between the fracture width, depth, and the mini-
mum temperature of the fracture area in infrared images. Depth is the primary influencing factor, with the in-
fluence coefficient of fracture width being less than 0. 1 times that of depth. The identification error for the ex-
posed fracture area can be controlled within approximately 10% . As fracture width increases, the identifica-
tion error gradually decreases, with the minimum error as low as 0. 2% . The error in theoretical formula-based
fracture depth calculation decreases with prolonged heating time. Heating for 30 minutes ensures a calculation
error of less than 20% for fractures with depths within 40 mm. Extending the heating time to 60 minutes re-
duces the calculation error for 50 mm depth fractures from 24. 8% to 6. 8% . In summary, using infrared ther-

mal imaging technology to detect the exposed area and depth of fractures shows high feasibility and holds sig-

nificant application value for rock mass engineering where contact measurements are challenging.
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Fig.1 Weathered fissures in the cave temple
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Tab.1 Specimen identification and fracture dimensions

e %%l‘ﬁ?fiﬁft(mm) e %%lﬁ?ii@t/n(mm) X
sy BRIE (mm) x 2 BRTE (mm) x
REE (mm) TREE (mm)
1 20 x1 x30 14 30 x2 x30
2 20 x3 x10 15 30 x3 x20
3 20 x3 x50 16 30 x3 x40
4 20 x5 x30 17 30 x4 x30
5 40 x1x10 18 40 x2 %20
6 40 x 1 x50 19 40 x2 x40
7 40 x3 x30 20 40 x4 x20
8 40 x5 x 10 21 40 x4 x40
9 40 x5 x50 22 50 x2 x30
10 60 x 1 x30 23 50 x3 %20
11 60 x3 x10 24 50 x3 x40
12 60 x3 x50 25 50 x4 x30
13 60 x5 x30 26 60 x3 x30
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Fig.2 Experimental materials and methods
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Fig.3 Thermal infrared detection image of the test block during heating
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Tab.2 Physical parameters of samples
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Fig.4 Temperature along measurement lines in the parallel trace length direction of different specimens
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Fig.6 Heating curves of fractured specimens at different depths
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Tab.3  Error in the identification of fracture exposure area
K5 PR/ % A PUNIRZE/ % A PUNIRZE/ %
2 13.8 13 3.8 21 10.9
3 9.2 14 8.2 22 11.3
4 5.4 15 5.8 23 0.2
7 8.6 16 6.9 24 2.8
8 6.7 17 4.3 25 4.7
9 2.1 18 8.3 26 3.4
11 0.8 19 11.4
12 3.4 20 14.2
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