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Research on rock mechanics parameters of the Jurassic-Cretaceous reservoir in the Sikeshu
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Abstract; Structural analysis and reservoir evaluation has become increasingly important as petroleum exploration
keeps making breakthroughs in the foreland of the southern Junggar Basin. However, the research on rock mechanical
parameters which is closely related to them is rare. Based on the drilling core data, logging and seismic data of the
Jurassic-Cretaceous in the Sikeshu sag, using the rock mechanics experiment and three-dimensional rock mechanics
inversion, we defined the rock mechanics parameters in this study. The dynamic and static Young's modulus shows a
positively correlated linear relationship with the Poisson’s ratio. The rock mechanical parameters are controlled by the
lithological variation. The lower K, ¢ and J,¢, J,x, J,b Formations have a higher Young’s modulus and a lower
Poisson’s ratio, while the upper K ¢ and J,s Formations have a lower Young’s modulus and a higher Poisson’s ratio.
When the Young’s modulus increases and the Poisson’s ratio decreases, the rock compressive strength increases. The
inversion results of rock mechanical parameters in the Gaoquan area show that the higher the Young's modulus and
the lower the Poisson's ratio, the higher the fracture index. The fracture index of the upper K,¢ and J,s Formations is
lower than 0. 4, indicating poor fracture development and petroleum display; while the fracture index of the lower K, ¢
and J,¢, J,x, J,b Formations is higher than 0.4, suggesting good fracture development and petroleum display.
Therefore, the research results are instructive for the deep petroleum exploration in the study area.
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Fig. 1 Plane structure of the superface of the Jurassic in the Sikeshu sag
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Fig. 2 Distribution histogram of dynamic rock mechanical parameters of the Well Gao 102 in the Gaoquan area
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Table 1  Experimental data of dynamic and static rock mechanics of the Jurassic-Cretaceous tight sandstone reservoir in the Sikeshu sag
P It J=¥0A B b o B RIEB R/ GPa S IWBL R/ GPa B SRR L
1 = 101 Kiq 101-1 63.51 29.52 0.25 0.20
2 = 101 It 101-2 47. 86 22.56 0.20 0.20
3 101 It 101-3 44.37 22.78 0.23 0.20
4 = 101 It 101-4 43.37 21.51 0.23 0.20
5 101 It 101-5 55.52 24.17 0.21 0.21
6 = 101 Iyt 101-6 53. 64 25.52 0.26 0.22
7 5 101 Jis 101-7 66. 35 27.76 0.24 0.20
8 101 Jys 101-8 55.56 27.18 0.24 0.21
9 = 102 It 102-1 50. 49 25.33 0.22 0.21
10 5 102 Iyt 102-2 57.18 25.41 0.23 0.21
11 = 102 Iyt 102-3 55.78 23.41 0.23 0.21
12 w5 Jyt 5-1 29.70 10. 98 0.23 0.22
13 RS Iyt 5-2 40.98 12.55 0.23 0.22
14 RS Kiq 5-3 59.38 29.55 0.21 0.19
15 RS Kiq 5-4 51.22 25. 11 0.24 0.20
16 mARS Kq 5-5 50. 50 28.19 0.25 0.24
17 SR Kiq 5-6 60. 89 18. 64 0. 21 0.21
18 s Tyt 5.7 42.65 20. 16 0.21 0.19
19 (SR ot 5-8 49.78 21.76 0.17 0.21
20 Al 1 Jiq 1-1 45.96 15.35 0.19 0.21
21 il 1 Jiq 1-2 34.32 11.33 0.21 0.19
22 Pl 1 Jiq 1-3 44.09 15.45 0.20 0.22
23 sl 1 Jiq 1-4 50. 49 17. 16 0.21 0.20
24 Pl 1 Jiq 1-5 50. 99 15. 14 0.25 0.22
25 Bl 1 Jiq 1-6 34.79 12. 89 0.21 0.23
26 il 1 Jzq 1-7 40. 07 24.52 0.17 0.19
27 Al 1 Jiq 1-8 43.85 23.39 0.19 0.19
28 il 1 Jzq 1-9 48.17 21.25 0.22 0.23
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Fig. 3 Crossplot of the Jurassic-Cretaceous rock mechanical parameters for the Sikeshu sag
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Table 2 Experimental data of static rock mechanics of the Jurassic-Cretaceous tight sandstone reservoir in the Sikeshu sag

o o iR Y4 . KB/ B2/ i/ W/ B/ HUERE,  #WHEHIK (RS
e JES A S . N
m mm mm g (g/em”) MPa MPa i/ GPa MER/E 4
1 W2 3520 J,x 50. 47 25.08 64.72 2.60 49.30 282.21 0.228
2 8 3955 It 50. 18 25.08 58.04 2.34 55. 40 245. 14 21.98 0.228
3 + 002 3992 1ot 49.58 25.03 56. 68 2.32 55.90 228. 14 21.18
4 + 002 3999 Iyt 49. 85 24.98 55.46 2.27 56. 00 195. 59 19. 49 0.236
5 8 4074 Iyt 49.95 25.06 64. 06 2. 60 57.0 309. 96 29.58
6 + 002 4080 It 49.75 24.96 56.26 2.31 57.10 246. 96 22.86 0.243
7 + 002 4126 J,x 50. 45 25.08 58.40 2.34 57. 80 273.06 22.96 0. 246
8 +7 4176 K¢ 46. 46 25.06 53.49 2.34 58. 60 307.13 24.02
9 8 4228 I.b 50. 11 25.13 63.72 2.57 59.20 410. 56 34.21
10 Ml 1 6017 1ot 50. 43 25.05 61.19 2.46 65. 00 390. 58 34.13 0.207
11 Mol 1 6413 Iyt 45.39 25.03 57.23 2.56 65. 00 320. 64 0.221
12 Ml 1 6415 Iyt 50. 12 25.08 61.06 2.47 65. 00 378.38 32. 46 0.203
401 025
¥ =0.0744x+4.0608 0245 | . y=-0.0002x+0.2833
sl R=0.9358 024 b . R=0.7083
0235 F o
@ 30+ g 023
® o 0225}
| st Y 022}
§ 0215
20+ 021}
0.205 |
15 L L 1 ) 0.2 L )
100 200 300 400 500 100 200 300 400 500
YRR/ MPa HiE R/ MPa

e WRMNUBKZZA—AEREENF¥SEEHEREXRA

Fig. 6 Relationship between rock mechanical parameters and compressive strength of the Jurassic-Cretaceous rocks in the Sikeshu sag
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