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2D elastoplastic finite element analysis of coupled thermo-gas-mechanical
process in CO, injection in strata
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Chinese Academy of Sciences, Wuhan 430071, China)

Abstract: In China, the researches on geological sequestration of CO, are started, and the researches concerned with rock mechanics
should be strengthened. For this reason, considering the reaction between gas, temperature and rock during CO, injection in
gas-bearing strata, a coupled thermo-gas-mechanical model is established in which CO, is regard as a perfect gas, and Drucker-Prager
yield criterion and non-tensile criterion are used; a relative two-dimensional FEM code is developed. A geological sequestration
system which consists of an under-part reservoir and an upper-part caprock is assumed. Taking the system as the objective of
numerical simulation, the changes and distributions of displacements, stresses, tensile and shear failure zones in the rock masses are
analyzed under the conditions of different injection rates and different injection times. The results show that the optimal injection rate
and injection time should be selected in order to ensure the stability of rock mass injected by CO,.
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Table 1 Calculation parameters of rocks
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Fig.2 Vertical displacements versus time
(with 0.2 m above CO, injection point)
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Fig.3 Displacement vectors around CO, injection point at
calculation end (case 3)
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Fig.4 Vertical normal stresses versus time
(with 0.5 m above CO, injection point)
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Fig .5 Contours of principal stresses in rock masses at
calculation end for case 3 (MPa)
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Fig. 6 Tensile failure zones in rock masses at calculation
end for case 3
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Fig.7 Plastic failure zones in rock masses at calculation
end for case 3
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in three cases
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Fig.8 Contours of pore gas pressure around CO, injection
point at calculation end for case 3 (unit: MPa)
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