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Design and application of a hydraulic pressure supply device
for hydraulic fracturing experiments

ZHANG Bo!, LIYao!, YANG Xue-ying?, ZHU Piao-yang', ZHU Chun-di',
LIU Zi-hao', LIU Wen-jie!, LUO Zhi-heng'
(1. School of Civil Engineering, Shandong University, Jinan, Shandong 250061, China;
2. Shandong Urban Construction Vocational College, Jinan, Shandong 250014, China)

Abstract: To investigate the initiation and propagation of hydraulic fracturing, a new type of hydraulic pressure supplying and
controlling device and its operational approach are developed. The device consists of water pump, booster pump, air compressor,
water guiding steel subplate and other components. This device is prone to combine with the pressure servo machine to complete the
hydraulic fracturing experiment. It has the advantages of simple operation, high efficiency, low cost, and easy assembly, which makes
the hydraulic fracturing experiment easier to be popularized in a wide range. The hydraulic fracturing test of rock-like specimens are
carried out by using this test device. Hydraulic fracture propagation of specimens with pre-existing flaws under different confining
pressures are studied and compared with that of specimens without pre-existing flaws. The experimental results show that when the
horizontal stress difference is low, the pre-existing flaw tip exposes great influence on hydraulic fracture propagation, and the
hydraulic fracture propagates towards it. With increasing the horizontal stress difference, the hydraulic fracture deflects towards the
direction of the maximum horizontal stress. The experiment shows that the device developed in this research has high reliability and
stability. This study has a promoting significance for the hydraulic fracturing test.

Keywords: hydraulic fracturing; water pressure supply device; fracture propagation direction; pre-existing flaw; horizontal stress
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experimental device
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Fig.2 Water guide plate and its internal water channel
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Fig.3 Confining pressure loading
device for hydraulic fracturing experiment
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Fig.5 Schematic of rock-like material specimens (unit: mm)
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Table 1 Experimental conditions
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Kn o, oy / MPa
A 1.3350 2.67 3.56
AETE
B 2 0.890 0 2.67 3.56
2
C 3 0.667 5 2.67 3.56
D 0 2.670 0 2.67 3.56
GWE E 1 1.3350 2.67 3.56
2R F 2 0.890 0 2.67 3.56
G 3 0.667 5 2.67 3.56
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Fig.7 Experimental results of hydraulic fracture propagation of specimens without preexisting flaws
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Fig.8 Schematic diagrams of hydraulic fracture propagation of specimens without pre-existing flaws
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Fig.9 Experimental results of hydraulic fracture propagation of specimens with pre-existing flaws



54 gk OEEE — R TR R BRI 1K 45 e B A 2027
lo'n lO_II lo'n lO_II
/7 Ve Ve Ve
/// /// ///
TIHE BT ¢ TiE 2R TiE BT THE R
— 0 = = f — ] = - ] = —> — 0 =
Oh Oh / Oh Oh Oh Oh Oh
USZEE Koy KR =" kI
10'1-1 TO-H 10'1-1 TO'H
(a) LD (b) LIHE (c) LHLF (d) LH G

B10 SHERRAIKIREY Rral

Fig.10 Schematic diagrams of hydraulic crack propagation of specimens with pre-existing flaws
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