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Abstract: Considering the complexity of fracture development and the heterogeneity of distribution laws, the third member of
the Paleogene Shahejie Formation tight sandstone was studied in eastern China. Guided by the geological model of fault-relat-
ed fracture and based on the rock mechanics tests, the spatial distribution of fractures is quantitatively predicted. Stochastic
modeling and numerical simulation of tectonic stress field are used to synthesize lithofacies, structure and stress. Discrete
fracture network method is used to establish the fracture model, which is verified by production data. The modeling results
show that the channel leading sand dams and lobes are dominated by fine sandstone and siltstone, with small grain size, low
porosity, high brittleness, and well developed fractures. The channel of inner fan is dominated by middle coarse sandstone
and sand conglomerate, with grain size, high porosity, low brittleness, and under-developed fractures. On the hanging wall

and at locations of high uplift, fault tip and inflection point, the stress is concentrated and the fracture tends to develop. On
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the footwall and at locations far from the fault, low uplift and flat terrain, the stress is dispersed and the fracture is less easy

to develop.

Keywords : tectonic fracture; tight sandstone; tectonic stress field simulation; discrete fracture network ; density model ; rock

mechanics
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Fig.1 Modeling technology route of discrete fracture network model
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Fig.2 Multi-scale regional geological map of study area
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Fig.3 Macroscopic and microscopic characteristics of fracture development in study area
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Fig.4 Sedimentary evolution of the 2nd sand group of middle Es; member in study area
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Fig.6 Lithofacies evolution of the 2nd sand group of middle Es; member in study area
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Fig.7 Relationship between fracture intensity and near faults
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Fig.8 Conceptual model of fracture development
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Table 1 Mechanical properties from uniaxial compression tests
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Table 2 Mechanical properties from Brazilian

splitting tests
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Table 3 Mechanical properties from triaxial

compressional tests
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Fig.9 Uniaxial compression stress-strain curves of various brittle rocks
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by comprehensive fracture index
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Fig.13 Analysis process of spatial distribution of fractures controlled by faults
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