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Fig. 1 Sketch map showing the structure of the

Hancheng mining area
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Table 1 Mechanical property parameters of the rocks

in the Hancheng mining area

. PUESREE/  PUBrsmiE/  dpEEE/ ;
[28) J D
AR MPa MPa GPa HEE /N

15.1~117.5 0.7~2.1 6.9~29.7 0.16~0.23
36. 3 1.4 13.7 0. 20

s

. 37.5~59.1 1.6~2.5 14.9~21.1 0.15~0.18

[\

L& 7. 8 2.1 19.0 0. 17

" 8.9~12.3  0.2~0.4  4.2~5.8  0.22~0.24
10. 6 0.3 1.9 0.23

W 42.0 1.8 16. 9 0.16
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Fig. 2 Correlation diagrams between mechanical property and porosity of rocks
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Fig. 3 Correlation diagram between saturated compressive

strength and water content of rocks
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Fig. 4 Correlation diagram between softening coefficient

and water content of the rocks
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Fig. 5 Hydraulic fracturing morphology of coal seams in the Hancheng mining area using numerical simulation
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Table 2 Rock mechanical properties of the CBM well in the Hancheng mining area

B HE/ YL/ Gpa & 5] i f] / MPa 7K e /N 73/ Mpa KV KL F1 / Mpa
m Tt ) TR AR TR HE)Z JRAR Ttk )= TR AR TR Bz R

35 575 14.2 4.4 16.5 13.4 13.5 13.5 16.9 15.6 17.3 23.1 22.8  23.5

5% 654 19.7 3.1 22.3 14.8 14.9 15.0 18.4 12.0 18.9 25.0 19.5  25.6
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Control of mechanical properties of coal seam and its roof and
floor rocks over the crack extension during hydraulic fracturing

CHEN Tong-gang', WANG Qi-nian', ZHU Jiang-bo', TANG Da-zhen*, XU Hao*
(1. Inmstitute of Exploration Technology of Anhui Province, He fei 230031, China ;
2. School of Energy Resources, China University of Geosciences (Beijing), Beijing 100083, China)

Abstract:In order to reveal the influence of mechanical properties of coal seam and its roof and floor
rocks on crack extension during hydraulic fracturing, rock three-axis stress was used to test rock mechani-
cal properties of various coal seams and their roof, floor rocks in the Hancheng area, Shaanxi Province.
Characteristics and differences of mechanical properties of various rocks are summarized in this study.
Through analyzing the relationships between porosity and water content, we explored influences of the
differences of mechanical properties on fracture extension. The testing results show that rock strength de-
creases with increasing porosity, rock softening property depends on mineral compositions and rock porosi-
ty, and water contents greatly affect the strength of various rocks in different ways. For a shallowly-buried
coal seam, roof and floor rocks of which have significant differences in elastic modulus, hydraulic cracking
can be easily restricted within coal seam but extends much further.

Key words: coal seam;roof and floor;rock mechanical property;fracture



