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Tab.1 Combined table of different substrates, bedding strength parameters and loading conditions
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Fig. 1 Loading schematic diagram
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1-1 1-2 1-3 2-1 2-2 2-3 3-1 3-2 3-3 3-4

HEEHhIME /MPa  0.775  0.775  0.775  0.775 0.775 0.775 0.775 0.775 0.775  0.775

EIGPIRET /MPa  0.344  0.344  0.344  0.344  0.344  0.344  0.177 0.256  0.344  0.438

2 AT A/ 20 20 20 10 20 30 20 20 20 20
Jn# P./MPa 2 2 2 2 2 2 2 2 2 2
Jn# P,/MPa 4 4 4 4 4 4 4 4 4 4
Jn# P./MPa 7 8 9 7 7 7 7 7 7 7
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Tab. 2 Design scheme of the material ratio of shale similar model matrix and bedding plane

Mg P oMmgE tomyge ¢ Mmma oMk Buise E /MPa
B9 1:1:0.3:0.5% :0.25 0.775
1 8:1:0.0:0.5% :0.25 0.177
2 4:1:0.0:0.5% :0.25 0. 256
)2 B 55 T
3 2:1:0.0:0.5% :0.25 0. 344
4 1:1:0.0:0.5% :0.25 0.438
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Fig. 2 Schematic diagram of hydraulic fracturing experiment system
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Tab. 3 Experimental results of the first group
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Fig. 3 1-3 Anatomical diagram of experimental sample
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Tab. 4 Experimental results of the second group

EERE R J)/MPa ¥R J1/MPa gy Iy
2-1 14.9 10~12 =
2-2 15.6 9~12 2
2-3 15. 4 8~10 B EE
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Fig.4 Crack dynamic propogation evolution process of 2-2 sample
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Tab.5 Experimental results of the third group
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Fig.5 3-3 anatomical diagram of experimental sample
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Influence of bedding azimuth and
strength on hydraulic fracturing in shale

SUN Ke-ming"?, JI Hong-jie', ZHANG Shu-cui®
(1. School of Mechanics and Engineering, Liaoning Technical University, Fuxin 123000, Liaoning, China; 2. School of Science, Qingdao
University of Technology, Qingdao 266520, Shandong, Chinaj; 3. School of Mechanical Engineering, Anyang Institute of Technology,
Anyang 455000, Henan, China)

Abstract: In order to study the influences of shale natural bedding inclination angle and strength on
hydraulic fracturing crack growth, indoor hydraulic fracturing experiment was performed. Real-time
monitoring of crack growth and water injection pressure information and sample cutting after
fracturing were conducted through monitoring holes to analyze the influence of bedding inclination
angle and strength on fracturing crack growth. The results indicate that in the hydraulic fracturing
process, when the main crack with stable expansion of minimum vertical ground stress is encountered
with the bedding plane, the smaller the angle between the bedding plane and the initial fracture
expansion direction is, the more easily the main crack will be expanded along the direction of the
bedding plane. The greater the angle between the bedding plane and the initial fracture expansion
direction is, the more easily the main crack will be expended through the bedding plane in the original
direction. When the bedding azimuth, the ground stress and the tensile strength do not change, and
the tensile strength of bedding plane is far weaker than the tensile strength of the matrix, the main
crack encountering the bedding plane is much easier to extend in the direction of the bedding plane.
The closer the tensile strength of bedding plane approaches to that of the matrix, the more easily the
main crack will be extended through the bedding plane along the original direction. When the bedding
azimuth and strength do not change, the main crack is much easier to expend through the bedding
plane along the original direction for the greater ground stress and stress difference.

Keywords: shale; hydraulic fracturing; bedding dip angle; bedding strength; vertical ground stress



