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Mesomechanics analysis of static compressive strength and dynamic

compressive strength of water-saturated rock under uniaxial load"

WANG Bin'?, LI Xi-bing?
(1. School of Energy and Safety Engineering , Hunan University of Science
and Technology ., Xiangtan 411201, Hunan, China;
2. School of Resources and Safety Engineering » Central South University ,
Changsha 410083, Hunan, China;
3. Hunan Key Laboratory of Safe Mining Technique of Coal Mines ,
Xiangtan 411201, Hunan, China)

Abstract; Dynamic mechanical properties of water-saturated rock under uniaxial load are highly differ-
ent from its static mechanical properties, the reasons of which can not be explained well based on
macro-mechanics. According to meso-mechanism of rock complete stress-strain curve under uniaxial
compression, crack propagation of water-saturated rock influenced by pore water under dynamic load
is analyzed as well as under static load. When initial fractures are subjected to static uniaxial compres-
sion load, it can cause free water to appear pore water pressure, which can promote the expansion of
winged crack due to its extruding winged crack outwards. In the condition of dynamic uniaxial com-
pression loads, free water appear cohesive force to hinder the propagation of winged crack. Based on
compressive wing crack propagation mechanism, calculation formulas of static compressive strength
and dynamic compressive strength with water under uniaxial load are obtained. With the same frac-
ture toughness, static compressive strength of water-saturated rock is even lower than that of dry
rock. Both of them are lower than dynamic compressive strength of water-saturated rock. Static and
impact compressive experiments on air-dried and water-saturated sandstone are conducted, the experi-
ment results are in agreement with the ones from theoretical models.

Key words: solid mechanics; dynamic compressive strength; mesomechanics; water-saturated rock;

crack propagation
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