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ABSTRACT 

The absolute nodal coordinate formulation is a numerical approach for solving problems 
which include large rotations and deformations [1]. In this approach, nodes are described 
using absolute position and slope coordinates. In the formulation, the mass matrix is constant 
and, in contrast, the stiffness matrix is nonlinear. In addition, the introduction of external 
forces and moments is more complex than in standard formulations. A large number of finite 
elements have been implemented using the absolute nodal coordinate formulation (for 
example beams, plates, cables, shells and solids).  
The absolute nodal coordinate formulation is expected to be an efficient tool for simulating 
biomechanical systems. The biomaterials often contain a number of interdependent variables 
and mixed formulations are useful to express the relationship between those variables [2]. In 
addition, material incompressibility is also a typical phenomenon and this kind of problems 
cannot be solved using finite elements based on the standard one variable formulation [2]. In 
this paper, the displacement-pressure mixed finite element method based on the absolute 
nodal coordinate framework is introduced. Using this approach, the incompressible materials 
can be simulated using the absolute nodal coordinate formulation. This research is based on 
previous works for mixed finite elements on the absolute nodal coordinate formulation [3,4], 
and expands their applicability to biomechanical problems.  
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