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Fig. 1 Schematic diagram of specimen
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Tab. 1 Basic parameters and test results of specimens
WIhn e WITHEEK o/ ) BUhLsRE £/ P,/
VEI R . . Hi/ A S EAN o/MPa
JFBE b/mm mm MPa MPa
A-1 150 mmx150 mmX150 mm 2 50 3 1.09 0 0 0.915
A A-2 150 mmx150 mmX150 mm 4 50 3 1. 09 0 0 0. 695
A-3 150 mmx150 mmX150 mm 6 50 3 1. 09 0 0 0. 441
B-1 150 mmX150 mmx150 mm 2 40 3 1. 09 0 0 1.541
B B-2 150 mmX150 mmx150 mm 2 50 3 1. 09 0 0 0.915
B-3 150 mmX150 mmx150 mm 2 60 3 1. 09 0 0 0.582
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e me SR Wi A4E WIGEEK o/ it PrRLaREE £,/ HIE/KN  o/MPa P/
JFEE b/mm mm MPa MPa
C-1 150 mmx150 mmXx150 mm 2 50 3 1.17 0 0 1. 067
C C-2 150 mmx150 mmXx150 mm 2 50 3 1. 66 0 0 1. 551
C-3 150 mmx150 mmx 150 mm 2 50 3 2.31 0 0 2. 000
D-1 150 mmX150 mmx150 mm 2 50 3 1. 66 0 0 1.551
D D-2 150 mmx150 mmx300 mm 2 50 3 1. 66 4.5 0.2 1.764
D-3 150 mmx150 mmx300 mm 2 50 3 1. 66 9.0 0.4 1.934
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Fig.2 Water sealing device
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20
1.6
121

0.8

J& 71/ MPa

041

-~ =Bl g
— Kk

0 200

400 600
B ] /s

800

B4 D-2-3 384K B 2 o
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Fig. 5 Fracture morphology of hydraulic splitting of some specimens
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Fig. 8 Relationships among critical water pressure of hydraulic splitting and initial crack opening and slit length
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Fig. 9 Double mechanical effects of water flow during crack propagation
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Experimental studies on influence factors and mechanism of
critical water pressure of hydraulic splitting in rock mass

LIU Detan"*, SHEN Zhenzhong''*, XU Liqun'*, QIU Liting" >, JIANG Ting"’
(1. State Key Laboratory of Hydrology-Water Resources and Hydraulic Engineering, Hohai University, Nanjing
210098, China; 2. College of Water Conservancy and Hydropower, Hohai University, Nanjing 210098, China)

Abstract ; In order to investigate the impacts of material strength, initial crack opening, initial slit length, and the
axial compressive stress on the critical water pressure for hydraulic splitting of the rock masses, the cement mortar is
selected as the substitute material for a rock mass, and it is subjected to hydraulic splitting tests to examine its
hydraulic splitting mechanism. The experimental analysis results indicate that a positive correlation exists between
the critical water pressure for the hydraulic splitting and the material strength and the axial compressive stress of the
rock mass. The axial compressive stress is found to have a larger impact on the critical water pressure for the
hydraulic splitting than that of the material strength. However, the critical water pressure for the hydraulic splitting
has a negative correlation with both the initial crack opening and the initial slit length, with the latter being more
sensitive to the critical water pressure for the hydraulic splitting than the former. When the water pressure in the
rock cracks increases, the tip of the initial crack expands and allows more fissure water to infiltrate the damaged
and degraded zone. Under the dual mechanical effects of fissure water, the fractures and pores in the damaged zone
expand and interconnect to form macrocracks. These macrocracks are in turn subjected to similar dual mechanical
effects. Eventually, the stress intensity factor at the tip exceeds the tenacity of the cracks, resulting in
destabilization and destruction of the rock mass. Under the action of the double mechanics of water flow in the rock,

the stress intensity factor of the crack tip exceeds the fracture toughness, and the rock mass is unstable.
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