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Tab. 1 Table on sandstone pore parameter
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=k 2 1 14 86 0.08~1.72

3 100 150 750 2~15

1 0.01 0.5 5 0.0002~0.1

2 8 28 240 0.16~4.8
3 v
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4 2160 3000 >43.2
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Tab. 2 Porosity and energy
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On the influence of dry and saturated sandstone

porosity on stress wave energy consumption

LI Ye-xue'?, ZHANG Qi-ming’, ZHOU Wei'"', WANG Xue-bin', FAN Jian-hui'
(1. School of Civil Engineering and Architecture, Hubei University of Arts and Science, Xiangyang 410053, Hubei, China; 2. Hubei Key
Laboratory of Low Dimensional Optoelectronic Materials and Devices, Xiangyang 410053, Heibei, China; 3. School of Civil and
Environmental Engineering, Nanyang Technological University, Singapore 639798; 4. Institute of Rock and Soil Mechanics, Chinese
Academy of Sciences, Wuhan 430071, Hubei, China)

Abstract: In order to investigate the influence of porosity degree on energy consumption during stress
wave traversing dry and saturated sandstone, split Hopkinson pressure bar (SHPB) experiment for
porous sandstone was carried out in this paper, and the characteristics variation of pore before and
after SHPB experiment were analyzed by nuclear magnetic resonance (NMR). Results indicate that
before and after sandstone impact experiment, the peak number of T2 spectrum remained unchanged,
but the peak value of wave peak corresponding to small size pore increases. This means that the
sandstone structure is still in the micro-crack formation stage, the stress wave energy can only
promote the formation of new micro-cracks, and the energy is not enough to tear the expanded pores
to make its pore size larger. Under the condition of same degree of porosity, the energy consumption
of saturated sandstone is lower than that of dry sandstone, and with the increase of porosity degree,
the energy consumption of the former decreases and that of the latter increases. This phenomenon can
be explained as follows: (a) According to theory of fracture mechanics, the surface tension of water
and the Stefan effect make the crack growth suffer great resistance. Therefore, it is more difficult for
saturated sandstone with the same porosity degree to produce new surface consumption stress wave
energy than dry sandstone. (b) Under impact loading, the saturated sandstone is in an undrained
state, and the deformation of the saturated sandstone can be approximate to the sum of the
compressive deformation of the sandstone and the water. Water is less deformed than sandstone
compression. With the increase of porosity degree, that is, the increase of water content, the
deformation of saturated sandstone decreases. The probability of plastic deformation and new cracks
decreases, so does the energy consumption. (c) With the increase of porosity degree, the dynamic
strength of dry sandstone decreases accordingly. and new cracks are more likely to appear in the form
of surface energy to dissipate stress wave energy. Therefore, the larger the porosity degree is, the
greater the energy consumption.
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