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摘要摘要摘要摘要： 

利用边界配置法对最大周向应力理论、有效应力理论进行了修正，建立了实验室尺度下拉剪裂纹的两种破坏准

则，并通过相应的破坏准则建立起了岩石单轴拉伸强度与断裂韧度之间的关系，给出了量化裂隙岩石试件抗拉强

度的无量纲量,分析了裂纹倾角、裂纹长度对裂纹尖端开裂角及裂隙岩石试件的抗拉断能力的影响。结果表明，开

裂角以及裂隙岩石的抗拉断裂能力(抗拉强度)均随裂纹倾角的增大而增大；对于具有宏观裂隙的试件，开裂角及

抗拉断能力随裂隙长度的增加而递减；试件的尺度对裂隙岩石的强度影响不容忽视。 
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Failure analysis of cracked rock specimen under tension

Abstract: 

The maximum circumferential stress theory and the effective stress theory were improved based on 
the boundary collocation method,and then two kinds of failure criterion in the laboratoryscale were 
established.Moreover,the relationships between rock uniaxial tensile strength and fracture toughness 
were also developed through the corresponding criteria.Finally,the dimensionless variable which could 
quantify the uniaxial tensile strength was proposed;meanwhile the influences of crack inclination and 
crack length on the initial failure angle and the tensile strength of cracked rock mass were 
analyzed.The results show that both the initial failure angle and the tensile strength increase with the 
increase of crack inclination,and for specimens containing macroscopic cracks,both the initial failure 
angle and the tensile strength decrease as the crack length increases which indicates that the specimen 
scale has a great impact on rock fracture strength.

Keywords: cracked rock mass;fracture criteria;stress intensity factor;laboratoryscale;complex 
function;boundary collocation method   
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