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Systemic evaluation method of cement mechanical integrity

ZHAO Xiaofeng, GUAN Zhichuan, LIAO Hualin, WU Yanxian

(School of Petroleum Engineering in China University of Petroleum, Qingdao 266580, China)

Abstract: In the different operation phases of well life cycle, the stress of the previous phase in cement will affect the
mechanical response of the subsequent phases. Therefore, the integrity evaluation of the cement mechanics needs to be
systematic. By analogy with the process of adding structure to support the convergence of surrounding rock after excava-
tion in tunneling engineering, the drilling process in petroleum engineering has a number of similarities. Based on elas-
tic-plastic mechanics and combined with the convergence-confinement theory, a new system response curve method was
proposed. The results show that this method not only can visually depict the failure mode of cement, but also quantify
the degree of damage. It can be used for the evaluation of cement integrity and provide guidance for drilling engineering
design.
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Fig.1 Principle diagram of convergence-
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Fig.2 Principle diagram of system response curve
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Fig.3 Interface decomposition model of cement

system response curve
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Fig.5 Cement system response curve
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Fig.6 Casing pressure order at different operation stages
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