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Mesozoic Huoshiling formation is a dense volcanic gas reservoir with natural fracture development and strong
heterogeneity of the stress distribution. The present ground stress orientation of single well is analyzed by
induced fracture method and well diameter caving method, and the longitudinal distribution of present
ground stress is calculated by acoustic logging method. The heterogeneous three-dimensional geological
model is established according to the top-and-bottom surface maps, volcanic facies groups and fault
distribution characteristics of the Huoshiling Formation. Based on the fitting and correction of dynamic and
static rock physical parameters, the physical parameters of different lithofacies groups and fault rocks are
determined in combination with experimental tests and existing research results, and the three-dimensional
mechanical model is established. Ansys finite element numerical simulation software is used to establish the
three-dimensional mathematical model of the Huoshiling Formation and to obtain the three-dimensional
present ground stress distribution model by correlative calculation. The calculated results show that in the
Huoshiling Formation the preferred orientation of the maximum horizontal principal stress is EW, with the
stress values range from 86 to 110 MPa, and the minimum horizontal principal stress preferred orientation is
SN, with the stress values range from 67 to 84 MPa. The simulation results show that the volcanic facies,
characteristics of faults and structural relief have great influences on the present ground stress of the
Huoshiling Formation, Xujiaweizi Fault Depression. Among them the horizontal principal stress orientation
is greatly affected by the distribution of faults and the near-crater facies, while the value of the horizontal
principal stress is controlled by them three. The horizontal stress in the lower position of the depression,
the near crater facies and the fault ends are high. The results of present ground stress can provide
important guidance for the next-stage of well networks arrangement, fracturing reformation scheme,
horizontal well design and water injection management in the Xujiaweizi Fault Depression.

Key words: present ground stress; rock physical parameters; volcanic reservoir; numerical modeling;

the Huoshiling Formation; the Xujiaweizi Fault Depression
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Fig. 1  Division of tectonic units in the Songliao Basin
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