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Best selection among crack criterions to sandstone-mudstone formation
and its application to fracture penetration ability evaluation
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Abstract: Based on the present rock crack criterions, cores observation and rock mechanic tests, a new effective rock failure
criterion for interbedded sand and mud stone formation in a certain fractured oil and gas field was developed through the
method of mathematical deduction. The penetration degree of fractures in mudstone was evaluated based on the quantitative
model between tectonic stress and fracture parameters. The results show that for the compressed conditions, multibowl Kou-
lomb-Mohr criterion will be selected to study the formation, but for the tensile conditions, Griffith criterion should be select-
ed. With obvious difference in mechanical properties of sandstone and mudsione, fractures will form in sandstone firstly, then
extend into mudstone in vertical direction with variable occurrence. The critical thickness of mudstone is 5 m whether fracture
could penetrate the mudstone, and most of fractures will end at the lithologic interface. For the same conditions, the thinner
sandstone is easy to generale fractures. When the sandstone thickness reaches 20 m, the thickness variation of sandstone has
little influence on fracture's development and penetration degree among mudstone.
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Table 1 Core's mechanical parameters in an oilfield

) - BE E(INE MIRE TR
208 B §/MPa  o/MPa  E/GPa M

111 AEHPPH 0 64.22 7.48 0.12

12 hakE 0 48.13 6.67 0.13
13 Gl 0 51.65 5.31 0.12
14 webe 0 87.15 11.78 0.15
15 L 0 120. 36 18.42 0.16
16 WHE-BRE 0 95. 40 7.83 0.13
-7 BoE-BHE 0 93,33 16. 64 0.18
18 WA 0 84. 59 10. 06 0.14
19 wE 0 63.34 6.59 0.15
2.1 WWAE-RBE 300 261.80 19.26 0.17
22 REMEH 200 222.80 16. 43 0.16

23 MPA-RE 400 318.83 25.42 0.24

24 ®E 59.6  394.13 35.50 0.27
2-5 RBEH 60.5  455.61 33.20 0.25
26 HErE 61.1 289. 37 10.18 0.29
27 wa 64.3  269.79 10. 69 0.28
2-8 wE 65.4  323.85 28.52 0.33
29 B 66. 3 373.47 36.33 0.31

2-10 B4 66.4  264.87 22.87 0.37
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Fig.1 Mohr's circle of interbedded stratum
( After Dai Junsheng, 2011)
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