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Fig.1 Experimental rock sample
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Tab.1 Experimental rock sample parameters

AFER S W /m K /mm B A& /mm Fiht/g B /(g/cm®)

1 7108. 41 49.68 24. 64 62.59 2.64
2 7204. 34 50. 70 24.56 64. 36 2.68
3 7267.12 49. 48 24. 84 63.41 2.65
4 7263.68 49. 90 24.72 63. 94 2.67
5 7238.33 49. 82 24. 64 64.22 2.79
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Fig. 2 Stress-strain curves of rock under different confining pressures
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Tab. 2 Results of rock triaxial experiment

HEEGS FIJE/MPa  WE{ENI/MPa BREECRE/GPa JAAALL

1 0 95.22 34.18 0.213
2 10 205.77 54. 22 0.321
3 30 278.90 56. 89 0. 322
4 50 378.72 59.68 0. 274
5 70 443. 63 58.90 0. 358
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Fig. 4 Variation trend of peak strength and elastic modulus of rock samples
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Fig. 5 Diagram of Mohr’s stress circle
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Fig. 6 Mohr’s stress circle of rock in a room group of jumping blocks
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Tab. 3 Shear strength parameters of Yijianfang Formation rock in Yueman Block

ARERE B/NERS o/MPa R (6 —0)/MPa HKFEMS o /MPa  FHEH o/ MPa WEEEEM o/ ()

1 0 95.22 95.22
2 10 195.77 205. 77
3 30 248.90 278.90 40 38.58
4 50 328.72 378.72
5 70 373.63 443.63
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Tab. 4 Permeability test rock samples parameters

B 7 R SR A

Fig. 7 Stress sensitivity test rock samples

R HIE /m K /mm HA/mm I/ (g/cm®)
1 7200. 59 51.05 24.50 2.61
2 7263. 68 50. 93 24. 46 2.73
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Tab.5 Permeability test results of rock under different confining pressure conditions

BER(XI07Y) /m?

[ %/ MPa

HEL a2
5 81.37 75.34
10 55.73 54. 40
20 27.75 21. 30
30 12.10 10. 04
40 9.80 8.24
50 9.65 8.15
60 9.54 8.08
70 9.48 8.03
80 9.45 7.96
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Fig. 8 Permeability curve with confining pressure
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Fig. 9 Schematic diagram of acoustic emission monitoring
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Fig. 10 Schematic diagram of acoustic emission coring and rock sample after drilling
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Fig. 11  Acoustic emission experiment system
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Fig. 12 Different triaxial compression acoustic emission signals
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Tab. 6 Rock acoustic emission statistics
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Experimental study on rock mechanical properties of deep
carbonate reservoirs in the Fuman area of Tarim Basin

LIU Yongfu'??*, ZHANG Chengze"?*, YUAN Xiaoman'**,
SUN Chong'**, LI Jing', PEI Chenyang’, WU Mingyang'
(1. Tarim Oilfield Company, PetroChina, Korla 841000, Xinjiang, China;2. R&.D Center for Ultra-Deep Complex Reservoir Exploration
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and Development, Xinjiang Uygur Autonomous Region, Korla 841000, Xinjiang, China;4. State Key Laboratory of Deep Oil and Gas,
China University of Petroleum (East China), Qingdao 266580, Shandong, China)

Abstract: Rock physico-mechanical parameters, such as porosity, permeability, and elastic modulus of
fractured-vuggy carbonate reservoirs, are key factors affecting oil and gas extraction efficiency.
Consequently, this paper examined the Ordovician fractured-vuggy type carbonate reservoir in the
Fuman area of the Tarim Basin, and systematically studied the mechanical parameters of the reservoir
rock through uniaxial and triaxial compression experiments, acoustic emission experiments, and stress
sensitivity experiments to elucidate the stress state of the reservoir under in-situ conditions. The
results indicate that: 1) as the confining pressure increases, the compressive strength and elastic
modulus of the rock progressively increase, transitioning the rock from brittle to plastic and exhibiting
strain hardening characteristics. 2)the permeability of the carbonate reservoir gradually decreases with
increasing confining pressure, with significant changes observed below 30 MPa. 3) the maximum
horizontal principal stress in the study area is 186. 14 MPa, the minimum horizontal principal stress is
150. 82 MPa, and the vertical stress is 172. 89 MPa, reflecting the stress characteristics of a strike-slip
fault. The results of this study can provide technical support for the efficient exploration and
development of fractured-vuggy carbonate reservoirs.

Keywords: rock mechanics; Tarim Basin; {ractured-vuggy; deep carbonate reservoirs



