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Abstract: For sand production in the sandstone reservoir, the meso-structure plays an important role in the dislodgement of
the sand particles. The cemented sandstone as a case study, four numerical models considering different particle size distri-
bution based on 3D particle flow code (PFC3D) were developed to simulate the mechanical response in the shearing test. In
addition, the stress ratio, volume strain, coordination number and broken bonds changing with the axial strain were ana-
lyzed. The results show that the particle size distribution has great influence on the mechanical characteristics of the sand, so
the numerical model based on random method to generate particles cannot completely represent the physical structure of the
practical sandstone. Therefore, the numerical model based on measured particle size distribution can correctly describe the
mechanical response of the reservoir sandstone. The smaller particles have less connectivity with other particles, so the parti-
cles with more freedom more likely become the dislodged particles when extracting.
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Fig.1 Cumulative distribution curves of particle

for testing model
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Table 1 Particle characteristics of testing sandstone

R RARRE RMRRE FIRE A5
HERY d,0/ MM d,;n/ Mm d ./ mm i c,
1 5.4 0. 567 1.98 1.78
2 5.4 0. 020 2.71 6.76
3 5.4 0. 020 2. 60 11.23
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Table 2 Particle size distribution for testing sandstone

IRGAA 1 IRGAEA 2 IR GAREA 3
4/ <d, B <d, B <d, B

! R 5L ’ A8 " A5
mm /% mm /% mm /%

1.52 24.88 0.510 10. 00 0. 380 10. 00
1.91 49.18 0.998 17.26 0.998 30. 00
2.30 73.77 1. 490 24.73 1. 490 40.24
2.69 93.35 1. 980 30. 00 1. 980 49.34
3.07 95.54 2.470 42.04 2.470 51.13
3.46 97.74 2.950 51. 14 2.950 53.33
3.85 99. 03 3.440 60. 00 3.440 54.81
5.40 100. 00 3.930 72. 06 3.930 56.71

4.420 83.12 4.420 60. 40

4.910 93.40 4.910 83.00

5.400  100.00 5.400  100. 00
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Fig.2 Comparison of variation curve of stress ratio and volume strain using different methods
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Table 3 Calculation cases
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Fig.3 Cumulative distribution curves of particle size
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Fig.4 Comparison of variation curves of stress ratio and volume strain using different methods
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Fig.5 Particle connectivity with different particle radius
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Fig.6 Curves of stress ratio and volume strain varying with axial strain
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Fig.7 Curves of coordination number varying

with axial strain
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Fig.9 Parallel bond evolution and contact network

during shearing for different cases
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