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Abstract: In order to investigate the effects of cementation on elastic properties and permeability of reservoir rocks, a 3D digital
model of core was constructed. Then this model was simulated using the process-based method and finite element lattice Boltz-
mann method. The results show that cementation influences the rock stiffness and pore connectivity, controlling elastic modu-
lus and rock permeability, respectively. Given same porosity, rocks with cement occurring in the pore throats have high elastic
modulus and low permeability; whereas rocks with cement precipitating within pores have low elastic modulus and high permea-
bility. Among the simulated three cementation scenarios, the rock elastic modulus increases with increasing amount of cement,
and there is a linear relationship between them. Rock permeability, however, deceases with increasing amount of cement, be-
cause permeability is more sensitive to where cements precipitate than rock elastic parameters.
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Fig. 1 Grain size probability distribution curve
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Fig. 2 Grain size cumulative probability distribution curve
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Fig. 3 Grain size curve
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Fig. 4 Digital rock reconstructed via process-based method
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Fig. 5 Cross-section of digital rocks with different cementa-

tion modes
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Table 1 The parameter of digital rocks
B S5 B
FLBR 0.350 0.300 0.250 0.200 0.150 0.100 0.050

HFESZEF 0.015 0.015 0.015 0.015 0.015 0.015 0.015
AT 0.000 0.038 0.079 0.126 0.182 0.252 0.360
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Fig. 6 Effect of cementation mode on rock elastic modulus
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Fig. 7 Effect of cementation mode on rock permeability
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