
 
 
岩石力学与工程学报    2007 26 (12): 2437    ISSN: 1000-6915  CN: 42-1397/O3  

 

扩展功能 

本文信息

 Supporting info

 PDF(290KB)

 [HTML全文](0KB)

 参考文献

服务与反馈

 把本文推荐给朋友   

 加入我的书架 

 加入引用管理器

 复制索引

 Email Alert 

 文章反馈

 浏览反馈信息

相关信息

  本刊中 包含
“岩土力学；岩土材料；摩擦特性；能量；单剪；三剪；屈服准则”
的 相关文章 
本文作者相关文章 

· 高 红  

· 郑颖人  

· 
· 冯夏庭  

岩土材料能量屈服准则研究 
高 红1，郑颖人1，2，冯夏庭1

(1. 中国科学院武汉岩土力学研究所 岩土力学与工程国家重点实验

室，湖北 武汉 430071；2. 后勤工程学院 军事建筑工程系，重庆 

400041)
收稿日期 2007-5-8   修回日期 2007-7-9   网络版发布日期   2008-1-2   接受日期   
2007-5-8 

摘要  比较岩土类材料与金属的材料特性的差异及由此导致的力学性质差异认
为，岩土类材料属于多相体的摩擦型材料，具有内摩擦性质。分析两类材料的力学
单元，认为摩擦体力学单元中存在摩擦力。从能量角度对岩土材料的屈服进行研

究，分别将Tresca准则和Mohr-Coulomb准则进行推广，推导出只考虑单一剪切

面的两类材料单剪能量屈服准则，证明Tresca准则既是金属材料的单剪应力屈服

准则，也是金属材料的单剪能量屈服准则，而Mohr-Coulomb准则既是岩土材料

的单剪应力屈服准则，也是岩土材料的单剪能量屈服准则。对考虑3个剪切面的能
量屈服准则进行探讨，建立适用于岩土类材料的三剪能量屈服准则及其相应的

Drucker-Prager准则。结合岩石真三轴试验结果，分别采用Mohr-Coulomb准
则及三剪能量准则进行验证。结果表明，三剪能量准则比Mohr-Coulomb准则误
差小，更接近试验结果，证明能量准则是可行的。最后利用一个简单的算例进行验

证，计算结果表明，只考虑单剪切面的Mohr-Coulomb准则比考虑三剪切面的能
量准则偏于保守。 
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  Abstract
  After comparing the difference of materials properties and the 
induced difference of mechanical characteristics between metals and 
geomaterials，it is concluded that geomaterials are frictional 
materials with multiphase and have frictional characteristics. By 
analyzing the mechanical elements of two kinds of materials，it is 
considered that there are frictional stresses in the mechanical 
elements of frictional materials. By generalizing the Tresca yield 
criterion and the Mohr-Coulomb yield criterion，the energy yield 
criterion considering only simple shear surface is deduced，which 
proves that the Tresca yield criterion and the Mohr-Coulomb yield 
criterion are the simple shear energy yield criteria of metals and 
geomaterials，respectively. The energy yield criterion about three 
shear surfaces is discussed；then the triple shear energy yield 
criterion and corresponding Drucker-Prager yield criterion of 
geomaterials are established. The Mohr-Coulomb yield criterion and 
the triple shear energy yield criterion are used to validate the true 
triaxial test data. The errors show that the results of the triple 



shear energy yield criterion are more close to the test data than 
those of the Mohr-Coulomb yield criterion，which proves that the 
energy yield criterion is correct. At last，a simple slope is computed 
using the Mohr-Coulomb yield criterion and the triple shear energy 
yield criterion respectively；and the results indicate that the Mohr-
Coulomb yield criterion is more conservative than the triple shear 
energy yield criterion.
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