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Sealing Capacity Analysis of Cement Sheath Based on Combined
Mechanical Model
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Abstract; In order to explore the mechanism of cement sheath sealing failure during hydraulic
fracturing, a failure analysis method of cement sheath sealing capacity based on combined casing-
cement-formation elastic-plastic mechanical model was established. The reliability of the
mechanical model and analysis method was verified by numerical simulation and experimental
data. With the comparison of equivalent stress and yield strength, strain and ultimate elongation of
the material, the cement sheath sealing capacity chart was drawn. The research shows that there is
an optimal range for the influence of the elastic modulus of the cement sheath on its sealing
capacity. Under the conditions presented in this paper, the elastic modulus of the cement sheath
between 6 and 9.7 GPa is beneficial to maintain its sealing capacity. This study can provide a
reference for the cement parameters selection in horizontal well in different shale formations.
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