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Tectonic stress field modeling and fracture prediction in Tix”* strata
in Xiaoquan Xinchang area. western Sichuan depression

Zhang Shouren' Wan Tianfeng' Chen Jianping®

(1. China University o Geosciences, Bejing;
2. College  Resources and Emwironment, Liaoning Engneering and Tchnology University, Fuxin, Liaoning )

Abstract: Elastic-plastic incremental modeling of tectonic stress field is to approximate parabolic stress-strain curves
with several linear portions and perform elastic modeling with finite element method in each linear portion. It is ap-
plied to perform numerical simulation of the tectonic stress field in T3x%* strata in Xiaoquarr Xinchang area. Modeling
results show that structural fractures are poorly developed in this area, except in the near-fault regions where regional
structural fractures are relatively well developed. Seismic section interpretation and structural evolution analysis reveal
that the main fractured zones are good hydrocarbon migration pathways and no serious leakage of hydrocarbons exists.
Therefore, favorable regions for gas exploration are those neighboring faults, especially the near E-W trending faults

which are parallel with the current major stress and in open state can more effectively conduct gas.
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Fig. 1 Whole stress strain curve of rock deformation
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Table 1 Computation chart of palaeotectonic stresses

in Xiaoquar Xinchang area

KEEES BAL WE/m EYE BRI ZEN I {H/ MPa

CX323 s 1800 #HWH 6 58.6
X807 s 2260 WE 7 54. 8
CX96  Jos  2552.63 4IWbE 7 58.4
CX170  Jos  2319.1 #wH 10 63.4
CX167 Jos 2343 #WHE 11 65.2
CX94 Tswx* 3424 4IH0A 10 61.4
L102  Jos  2250.63 4ibE 8 63.9
CX157 Js 2692 WH 10 63.2
CX370  Jas 2292 WA 8 57.9
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Table 2 Computation chart of current tectonic stresses in Xiaoquarr Xinchang area
HE f = JF/ m 0,/ MPa P./MPa S/ MPa 03/ MPa P,/MPa A0/ MPa T/MPa
X801 Ios! 2170 67. 62 55.51 - - - - -
CX133 Tos! 2282 65. 62 52.42 2.38 50. 04 34. 46 15. 58 7.8
X804 Jos ! 2333 58. 40 52.16 3.59 48.99 40. 00 9.41 4.7
L101 Jos¥2 2341 60. 20 51.20 0. 80 50. 40 40. 60 9. 80 4.9
CX166 Jos¥2 2 346 61.75 55.02 = 52.07 - 9.68 4.8
CX162- B Jps¥ 2 2358 56. 76 48.88 1.80 47.08 37.40 9. 68 4.8
X815 Jos* 2377 68. 54 58.97 3.59 54. 64 40. 00 13.90 7.0
CX153- 2 Jos* 2394 63. 56 58. 26 3.59 54. 14 44.19 9.42 4.7
CX136 Jos* 2407 74. 88 61. 10 3.20 57.90 40. 92 16. 98 8.5
CX164 Jos* 2444 67.90 60. 40 2.70 57.70 48.39 10. 20 5.1
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Table 3 List of petrophysical parameters
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Fig.2  Contour map showing shear stresses in palaeotectonic stress field during Sichuan period in

Xiaoquarr Xinchang area (unit of shear stress: MPa)
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Table 4 Comparison of measurements of palaeotectonic stresses

in Sichuan period in different areas in China
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Fig.3 Seismic section of faults
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Fig.4 Traces of maximum principal stresses

in neotectonic stress field in Xiaoquarr Xinchang area
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Table 1 Stages and features of gas accumulations in Shiwu fault depression in Southern Songliao basin
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