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ABSTRACT 

The present contribution describes two contact formulations, namely a standard finite element dual 
mortar contact formulation and an isogeometric Point-To-Segment contact formulation. 

In the first part the accuracy of contact stresses is investigated for dual mortar formulations. This 
formulation enforces the contact constraints by a Lagrange multiplier field, which can be identified as 
contact stress. Following [1] so-called dual Lagrange multipliers are used in order to allow for an 
efficient elimination of the Lagrange multipliers. Using dual shape functions for the discretization of 
the Lagrange multiplier yields unphysical non-continuous contact stresses. For this reason in [2] a 
method is presented which results in continuous contact stresses which are more accurate. In the present 
study an L2-projection of the non-continuous contact stresses is applied resulting in continuous contact 
stresses. Numerical examples for tied contact and unilateral contact problems show an additional 
improvement using the L2-projection of the contact stresses.  

The second part of this contribution addresses a weighted Point-To-Segment contact formulation 
within the framework of the Isogeometric Analysis (IGA). Point-To-Segment (PTS) formulations place 
collocation points (Greville or Botella points) directly on the contact surface whereas the contact 
integral is numerically integrated in the Segment-To-Segment (STS) contact formulation. PTS and STS 
differ only in the underlying Lagrange multiplier field, in number, location and weights of these points, 
as well as in their efficiency. In the present study the original PTS formulation is modified to the PTS+ 

version assigning weights to the expressions at the collocation points thus reflecting the corresponding 
influence regions [3]. Numerical examples show the same accuracy in displacements as the original 
PTS algorithm also leading to contact stresses. For complex examples including friction, results of the 
PTS+ compared to the ones of the STS approach are of the same quality, but require considerable less 
computational time.  
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