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Abstract 

In-situ stress state has significant influence in the exploration and development of unconventional natural gas. The upper Paleozoic coal-bearing strata in 

southern Qinshui Basin, China, contain abundant unconventional natural gas resources, including coalbed methane (CBM), shale gas and tight sandstone 

gas. In this paper, the in-situ stress orientation and magnitudes of the Shanxi Formation in the Zhengzhuang block were investigated based on imaging 

logs, hydraulic fracturing, and finite element simulation method (FES). The FES results indicate that the horizontal maximum principal stress (σHmax), 

horizontal minimum principal stress (σHmin) and vertical stress (σv) range from 7.25-42.65 MPa, 4.62-25.68 MPa, and 5.18-22.53 MPa, respectively, 

which are consistent with hydraulic fracturing measurements. The magnitude of the vertical in situ stress is mainly affected by burial depth of strata and 

these of the horizontal affected by faults. The in-situ stress magnitude increases from the NW to SE with the increase burial depth. However, it is 

significantly reduced in the zone of large-scale faults and increases as the angle between the main fault strike and the loading direction increases. Three 

types of stress fields were found: normal faulting stress regime (σv > σHmax > σHmin), reverse faulting stress regime (σHmax > σHmin > σv) and strike-

slip faulting stress regime (σHmax > σv > σHmin). The Zhengzhuang Block is dominated by reverse and strike-slip faulting stress regimes. The relation 

between the coefficient of lateral stress and burial depth shows that shallow strata are characterized by horizontal stresses, whereas deep strata are 

generally hydrostatic pressures that approximately equal to the principal stresses. High gas and low water production are associated with horizontal 

hydraulic fractures, wherein the vertical stress is the minimum stress. Based on borehole breakouts and drilling-induced fractures interpreted from 

imaging logs, the σHmax orientation trends NE-NEE, and locally distorted by the strike of faults, which can be used to optimize the drilling, completion, 

and stimulation of wells in the study area.  
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