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摘要 由于腔体收缩导致的储气库可用体积减少是盐岩地下储气库在运营阶段的常见风险类型之一，严重时会造成腔体围岩破损甚至坍

塌破坏，引发重大事故灾害。针对盐岩地下储气库在运营过程中可能发生的腔体收缩事故，通过力学分析推导出无限、理想盐岩体中

恒定内压下球形腔体在盐岩稳态蠕变阶段的体积收缩率公式，并结合腔体收缩风险的分级标准建立盐岩介质中球形腔体的体积收缩的

极限状态方程；然后通过可靠度分析法计算各参数为正态随机分布时腔体收缩各级风险的发生概率，分析地应力与腔体内压差值与各

级风险发生概率之间的变化规律；最后讨论若将围岩的弹性变形、初始蠕变变形以及加速蠕变变形考虑在内时对计算结果的影响，为

我国盐岩储气库的运营管理提供理论参考。
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Abstract： Effective volume reduction resulted by cavern shrinkage is one of the common risk types in the 

operation phase of salt cavern gas storage. Cavern shrinkage risk will lead to damage or collapse of cavern wall 

rock，even serious accidents. Aimed at the possible cavern shrinkage risk during operation phase of salt cavern 

gas storage，volumetric shrinkage formula of steady state creep phase is derived on the condition of spherical 

cavern with constant internal pressure in the limitless and ideal salt rock. Combined with the cavern shrinkage risk 

classification of salt cavern gas storage，the limit state equation of cavern volume shrinkage is created. On the 

assumption that every random variable in the limit state equation follows normal distribution，probability of risk 

occurrence under different levels is calculated using reliability analysis. Then the change regularity of stress-

difference between grostress and internal pressure and risk probability of every level is analyzed. Lastly，the 

elastic deformation，initial creep deformation and accelerated creep deformation are taken into consideration and 

the calculations result is discussed. The research results can provide theoretical reference for the operation 

management of salt cavern gas storage. 
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