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Abstract: [Objective] Dingbei area is rich in tight gas resources of Upper Paleozoic and has great exploration
potential. However, faults are widely developed in this area, and the characteristics of geostress field near the fault

zone are unknown, which seriously restricts oil and gas exploration and development in this area. [Methods]
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Therefore, this paper conducts a detailed analysis of the characteristics of the Upper Paleozoic geostress field in
the study area based on differential strain experiment, acoustic emission experiment, logging interpretation of
geostress size, wave velocity anisotropy experiment, paleomagnetism experiment, imaging logging and dipole
acoustic logging data interpretation of geostress direction, numerical simulation and other methods, in order to find
out the distribution characteristics and disturbance mechanism of the geostress field in Dingbei area. [Results]The
research shows that the three-dimensional stress of Upper Paleozoic in Dingbei area has the characteristics of
vertical principal stress > maximum principal stress > minimum principal stress, and the regional geostress field is
mainly controlled by the fault zone, and the stress disturbance degree is related to the fault location, fault scale,
fault genesis and other factors, among which the three-dimensional stress in the karst fault zone is relatively lowest.
The direction of regional principal stress field is N35E ~ N45<E. The direction of reservoir geostress is mainly
controlled by the direction of regional principal stress field and fault zone, and the range and degree of geostress
disturbance caused by different types of fault zones are different, among which the range of geostress disturbance
is mainly affected by fault strike and fault length.[Conclusions]Based on the research on the characteristics of
geostress field, this paper clarifies the distribution characteristics and disturbance law of geostress size and
direction in Dingbei area, discusses the disturbance mechanism of different genetic fault zones on geostress size,
and establishes a prediction model for the disturbance width of geostress direction in the research area, which has
important reference value for subsequent well pattern deployment and fracturing reconstruction.

Key words: ground stress; fracture; karst; distribution characteristics; disturbance mechanism; numerical
simulation; geological survey engineering; Dingbei area;Ordosbasin

Highlights: The influence of complex fault zone on in-situ stress distribution is revealed. The disturbance
mechanism of different genetic fault zones on geostress is discussed. The prediction model of disturbance width in
the direction of geostress in Dingbei area is established.
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Fig.1 Geological background map of the study area
a. Tectonic location map of the study area (modified from Liu Hongping, 2017); b. Tectonic stress field at different
times; c. Taiyuan group bottom surface coherent slice map; d. Distribution map of main faults in work area
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Fig.2Typical section of Habahu fault in the study area (see Figure 1d for the location of the section).
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Table 1 Experimental results of Upper Paleozoic differential strain in Dingbei area

=[] R S1/MPa = 8 EE/(MPa/100m)
s J=0A REE/m
USE TN IKT-F s T[] S BTON KPR/ B

DB15 1B 3765.80 61.62 57.65 91.51 1.6363 1.5308 2.4300
DB17 K28 3937.50 74.33 65.26 95.68 1.8877 1.6573 2.4299
DB20 T1R 3764.40 66.45 56.17 91.47 1.7652 1.4921 2.4298
DB23 K28 3991.70 63.92 55.22 97.00 1.6013 1.3833 2.4300
DB27 K2 B 3799.40 70.91 64.46 92.33 1.8663 1.6965 2.4301
DB31 1B 3774.80 61.59 58.11 91.73 1.6316 1.5394 2.4300

DB32 1B 3756.20 63.05 56.95 91.28 1.6785 1.5161 2.4301
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Table 2 Acoustic emission experiment results of Upper Paleozoic in Dingbei area
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IMPa /MPa /MPa

DB12 &1B  3704.16~3704.30 PIEREriitize 4041 44.19 31.94 51.28 72.56 63.89 83.33
DB13 K2B  3917.95-3918.11 PIEREriitize 39.41 30.51 22.84 48.86 73.32 56.74 82.76
DB501  # 1B  3809.09-3809.23 YRR o 39.28 28.50 20.64 50.13 72.25 53.59 83.09
DB501  # 1B  3864.10~3864.22 IR AR 41.25 28.65 22.64 50.64 74.73 56.03 84.08
DB2201 & 1B  3675.43-3675.56 IR TR 44.74 38.34 32.47 59.49 76.54 64.27 91.29
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Fig.4In-situ stress profile of Upper Paleozoic single well DB23
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Fig.6Distribution map of in-situ stress direction of Upper Paleozoic single well in Dingbei area (the bottom

map is the bottom structural map of Tai 2 member)
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Fig.7Geological model map of the study area

a. Plane of stratum minor; b. Fault model grid sections; c. Geological model with boundary
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Table 3 Simulation results and error analysis of current geostress in Tai 2 member of Dingbei area

ou/MPa on/MPa o,/MPa (oy-0,) IMPa
5
MEE BEHME REE WA BBUE RZEE WA BHME RZEME WA BRME REE
DB13 73.32 72.00 -1.32 56.74 58.00 1.26 82.76 92.00 9.24 16.58 14.00 -2.58
DB17 74.33 70.00 -4.33 65.26 60.00 -5.26 95.68 95.00 -0.68 9.07 10.00 0.93
DB23 63.92 66.00 2.08 55.22 54.00 -1.22 97.00 96.00 -1.00 8.70 12.00 3.30
DB27 70.91 62.00 -8.91 64.46 54.00 -10.46 92.33 85.00 -7.33 6.45 8.00 1.55
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Table 4 Simulation results and error analysis of current geostress direction of Tai 2 member in Dingbei area

H5 ST FB S5 T AU 7 7] ZE (9
DB13 T T A ) P N76.73E N64.00E -12.73
DB17 T T A ) P o N48.05E N55.00E 6.95

DB23 T A ) P N68.90E N75.00E 6.10
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Fig.8Simulation diagram of principal stress and differential stress distribution of Tai—2 member in Dingbei area

a. Vertical principal stress distribution; b. Horizontal maximum principal stress distribution; c. Horizontal

minimum principal stress distribution; d. Differential stress distribution
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Fig.9Core photos in Dingbei area
a. DB18 well Majiagou formation 4008.56~4008.88m, gray gray dolomite, see solution hole; b. DB18 well
Majiagou formation 4012.08~4012.36m, gray dolomite, see vertical cracks; c¢. DB16 well Tai 2 section
3842.75~3842.87m, light gray medium sandstone, see high angle cracks; d. DB14 well Tai 2 section

3905.66~3905.83m, light gray fine sandstone, see vertical cracks
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Fig.10 Stress disturbance pattern diagram of fault zones with different genesis
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Fig.11Disturbance range of geostress near Habahu main fault (see Figure 12 for the position of survey line L)
a. Horizontal minimum principal stress disturbance range; b. Range of disturbance in the direction of
geostress (where the angle of stress deflection is the angle between the direction of geostress and the direction of
N40E)
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Fig.12Plane distribution map of ground stress disturbance zone in Dingbei area
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W = —4390.88 + 585.7808 = In(L) + 18.2207 6, (2 < L,0 < 6 < 90) (4)
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Fig.13Analysis of influencing factors of disturbance width
a. Fault surface morphology; b. Fault length; c. Angle between the fault strike and the direction of the regional

main stress field; d. Separation
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Fig.14Three—dimensional calculation chart of disturbance width
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