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Abstract; Temperature and moisture content critically govern coal rock strength, while dynamic load disturb-
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ances significantly compound the complexity of its failure mechanisms. Red sandstone and compacted coal were com-
bined to fabricate coal-rock composite specimens featuring preformed central fractures,subsequently conditioned un-
der controlled thermal (25°C ,0°C, =5°C) and hydration ( dry/saturated) regimes. The dynamic characteristics were
evaluated using a Split Hopkinson Pressure Bar( SHPB) system,with high-speed imaging capturing the failure mech-
anisms. The study investigates the impact of temperature and moisture conditions on the fracture toughness and crack
growth behavior of coal-rock combinations under varying impact pressures. The results demonstrate that both coal/
rock specimens and coal-rock composites exhibit a pronounced strain rate effect in dynamic fracture toughness. In-
creasing impact pressure elevates the peak stress intensity factor while shortening its time-to-peak. Notably , tempera-
ture and moisture content solely influence the peak stress intensity factor without altering its temporal evolution. For
coal-rock composite specimens composed of identical materials,the dynamic fracture toughness is predominantly gov-
erned by the impact-end material due to its larger volume compared to the prefabricated crack-end region. When the
impact-end material possesses higher dynamic fracture toughness , the specimen exhibits greater overall fracture resist-
ance. Saturated specimens show lower dynamic fracture toughness but faster crack propagation speeds compared to
dry specimens. The dynamic fracture toughness and crack propagation speed of specimens increase with rising impact
pressure. In contrast, as temperature decreases, the dynamic fracture toughness initially increases before declining.

This study aims to thoroughly investigate the fracture toughness characteristics and crack propagation mechanisms of
weakly cemented coal and rock masses in western China. The findings will contribute significantly to understanding
the mechanical behavior of these materials in complex geological environments and help prevent engineering geolog-
ical disasters.

Key words: coal-rock combination body; temperature; moisture condition; impact load; fracture toughness;

crack propagation
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Fig. 2 The schematic diagram of complete rock and coal-rock combination specimen (unit:mm)
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Table 1 Basic physical and mechanical parameters of red sandstone and coal
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Rock t Uniaxial compressive Uniaxial tensile Dry density/ Saturation density/
ock ype strength/MPa strength/MPa (g+em™) (g+em™)
Lrb

. .2 1. 2.1
Red sandstone 630 0.28 o7 0
K 11.80 1.19 1.32 1.45
Coal
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Table 2 Mix proportion and mechanical parameters of cement,water and pulverized coal
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IR kiRokog CWGURIRE R * MR
Rock t C ¢t Water: Coal Uniaxial compressive  Uniaxial tensile Dry density/ Saturation density/
ock pe cment: Hater:Lod strength/MPa strength/MPa (g+em™) (g+em™)
& Coal 1.5:0.8:1 13.40 0.96 1.69 1.91
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