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Quantitative characterization of complexity of sandstone
pore—throat structure and its influence on permeability :
A case study from Shahejie Formation of Dongying Sag

WANG Yueyun, YU Bingsong, SHEN Zhenhuan

(School of Geosciences and Resources , China University of Geosciences(Beijing) , Beijing City,100083, China)

Abstract: As the complexity of sandstone pore—throat structure is an important factor affecting its permeability and the per-
meability is crucial to evaluating high—quality reservoirs, it is vital to quantitatively characterize the complexity of sand-
stone pore—throat structure. Therefore , this paper takes the sandstone of Shahejie Formation in Dongying Sag as an example.
On the basis of the thin section identification, XRD, and MICP test, it introduces the pore throat volume fractal dimension,
tortuosity , and tortuosity fractal dimension to quantitatively describe the pore throat structure of sandstone and explore their
petrological factors. In addition, it systematically analyzes the relationship of volume fractal dimension , tortuosity, and tortu-
osity fractal dimension with permeability. The results show that the complexity of pore throat structure and permeability of
sandstone in Shahejie Formation of Dongying Sag are greatly affected by sedimentary microfacies. The average pore throat
diameter is an important factor to control the complexity of pore throat structure , and the complexity of pore throat structure
(the volume fractal dimension, the tortuosity, and the tortuosity fractal dimension)is a key factor affecting the permeability
of sandstone.
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Fig.1  Structure outline and sampling well location

in Dongying Sag
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Fig.2  Lithological triangle diagram of samples in Dongying Sag
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Fig.3  Lithology and pore characteristics of sandstones with different microfacies in Dongying Sag
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Tablel ~ Whole-rock semi—quantitative test results by powder XRD in Dongying Sag %
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Fig.4 Capillary pressure curves of sandstone samples
in Dongying Sag
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Table2 Calculation results of high—pressure mercury injection test for sandstone samples in Dongying Sag
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Fig.5 Pore throat size and distribution of sandstone
samples in Dongying Sag
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Table3 Calculation results of hole throat D,z
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