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ABSTRACT 

The modelling of limit analysis problems concerning Coulomb friction is a controversy issue due to 

non-normality of the sliding law and the loss of properties of Standard Materials that are the basis of 

limit analysis theory. In this paper it is presented a discussion about the validity of a limit analysis 

formulation with friction within the hypothesis of permanent contact and how it implies a local 

normality of the Coulomb sliding law. Under this hypothesis, the normal reaction in not an 

independent variable and the occurrence of adhesion/sliding depends only on a convex surface 

defined by tangential reaction forces. Then, due to this the sliding law behaves like the flux law for 

perfect plasticity [1,2]. Regarding the solution technique, the continuum domain is discretized into 

finite elements. From the set of optimum equations from the limit analysis formulation, an iterative 

method based on Newton algorithm [3] is used in order to calculate increments for the stress and 

velocity fields as well as the plastic multiplier. The plastic collapse power is updated at each step. 

However, when contact restrictions are involved, this formulation leads to a mixed linear 

complementarity problem (LCP) since free and contact variables are involved and there are only 

restrictions for contact variables [4]. The solution strategy relies on condensation of free variables in 

order to derive a standard LCP to be solved by Lemke algorithm. From the solution of this algorithm, 

the velocities and reaction forces at contact are calculated. Once solved the contact problem, the free 

variables and the velocity field can be determined. The stress field and the plastic multiplier are also 

evaluated and the algorithm follows as stated in [3] until the convergence is achieved. As an 

application, the orthogonal cutting problem and wedge indentation concerning friction at the 

interface between the specimen and the tool are analized and compared to experimental results.  
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