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Experimental study on critical internal water pressure of hydraulic fracturing of fractured rock mass
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Abstract: Many hydraulic structures are built on bedrocks, and most natural rock masses have joint fissures, w hich are prone to
triggering hydraulic fracturing phenomenon under high w ater pressure. In order to study the hydraulic fracturing characteristics
of fractured rock mass, we prepared specimens with pre cast cracks using cement mortar as a substitute material of rock mass.
We developed a water pressure loading system and a water sealing device, and used them to test the hydraulic fracturing of ce
ment mortar specimens with different initial pre cast crack lengths and widths. We determined the critical w ater pressure of pre
cast crack initiation and that of hydraulic fracturing of the specimens. The relationship between the critical water pressure of
pre cast crack initiation and that of hydraulic fracturing was analyzed, and the predictive formulas for the critical water pres
sures of pre cast crack initiation and hydraulic fracturing were proposed. The test results showed that the critical w ater pressure
of hydraulic fracturing of the specimens was 0. 441 MPa 1. 542 MPa The critical water pressure of hydraulic fracturing would
decrease as the initial pre cast crack length and width increased when the other factors remained unchanged. The ratio betw een
the critical water pressure of precast crack initiation and the critical water pressure of hydraulic fracturing was 61. 57%-
64 17% ,and it was independent of the initial crack length and width. Based on the stress intensity factor formula and the ex
perimental results, we obtained the calculation formulas for the critical water pressure of pre cast crack initiation and hydraulic
fracturing of the specimens with consideration to the influence of the width of the pre cast cracks.
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Fig. 1 Water sealing device
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Fig. 2 Structure and size of the specimen
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Fig.3 The curve of internal water pressure at the position of
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Tab. 1 Strain data near the crack of A-1-1 specimen at crack initiation
I IEL/ s 7K AL RS ME ) kPa RRIAZAE Ve Wi Z))jfi 4 7K 5/ M Pa

539 0 6.580 35 0.533

540 0 7.594 82 0.534

541 0 8.022 92 0.535

542 0 6.241 8 0.535

543 0 3.758 68 0.536

544 0.001 6 2.501 87 0.537
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Tab.2 Data on hydraulic fracturing of A-1-1 Specimen
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Fig. 4 Hydraulicfracturing photos of some specimens
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Tab.3 The critical internal water pressure under

different working conditions
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Al 3 2 50 0.568 0.917
A A2 3 4 50 0.431 0.695
A3 3 6 50 0.283 0.441
B1 3 2 40 0.942  1.542
B B2 3 2 50 0.568 0.917
B3 3 2 60 0.371 0.582
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Fig. 5 Relationship betw een critical nternal water pressure of crack

initiation and critial internal water pressure of hydraulic fracturing
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Fig.6 Force diagram of the model with a central crack
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