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A Study of Dynamic Compressive Strength and Microscopic
Mechanism on Water-Bearing Rock

WANG Haoyu',XU Jinyu'?, WANG Peng',LIU Shi',LIU Shaohe'
(1.Department of Airfield and Building Engineering, Air Force Engineering University, Xi'an 710038, China;
2.College of Mechanics and Civil Architecture, Northwest Polytechnic University, Xi'an710072, China)

Abstract : Selecting the red sandstone from a project of the Yunnan Diqing region to do the split Hopkinson
pressure bar (SHPB) experiment and the scanning electronic microscopy (SEM) experiment under differ-
ent moisture state and different pulse intensity, the paper studies the dynamic strength characteristics and
the failure mechanism of water-bearing rock from macroscopic and microscopic point of view. The results
show that: The strength of rock decreases with the increase of the moisture content in the static or dynam-
ic uniaxial compression; According to the stress-strain whole process curves of the SHPB experiment, the
water-bearing specimen has obvious volume compression deformation, higher peak strain and strain soften-
ing characteristics after peak, while dry specimen has higher peak intensity and its post peak stress drop
rapidly. The compressive strength decreases with the increase of water content when pulse strength is the

same, but increases with the increase of pulse intensity under the same water condition based on the dy-
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namic compressive strength curve for each specimen. The SEM images show that the particle structure of

water-saturated rock is loose and swelling. and the impact failure mechanism is dominated by the fracture

of initial micro-cracks and mineral particle or phase boundary, performance as dynamic compressive

strength reduction, while the particle structure of dry rock is compact and the impact failure mechanism al-

so include the fracture of mineral particles cut directly, and this shows that the strength increases.

Key words: water-bearing rock; dynamic compressive strength; hydro-dynamic coupling; split Hopkinson

pressure bar (SHPB) experiment; scanning electronic microscopy (SEM) experiment; failure mechanism
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Tab.1 Uniaxial compression test results

B WEHTRIE/MPa IR FN S PRI/ GPa
T4 R 77.37 0.0195 6.42
BBy =a 50.21 0.0158 1.76
W K A 42.59 0.0168 4,22
KRR 38.13 0.0200 3.38
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Tab.2 Dynamic compressive strength decline

percentage of water-bearing samples %

ik A/ MPa HARIRRE WoKiRE ik itae

400~450 22.95 30.61 33.42
500~550 22.37 31.23 28.05
600~650 21.64 31.27 23.84
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