
SAMSRAIL 
 

The SAMS2000 code is a general purpose multibody computer program that can be used for the 
dynamic simulation of constrained mechanical and structural systems that consist of 
interconnected rigid and deformable bodies; each of which may undergo a finite rotation. The 
program has the capabilities of performing different types of analyses.  
 

SAMSRAIL is the rail module in SAMS2000 that can be used to simulate wheel/rail 
interaction. This module of the SAMS2000 program allows the user to define contact models 
between rigid bodies. The user can define the number of contacts, the associated creepage force 
model, and the number of printing information segments. This contact module allows predicting 
the point of contact between rigid bodies on line. There are several methods for wheel/rail contact 
analysis that are implemented in the SAMS2000 program. Among these methods are 
 

1.  The Embedded Contact Constraint Formulation (ECCF) 
2. The Augmented Contact Constraint Formulation  (ACCF) 
3. The Elastic Contact Formulation I  (ECF-N) 
4. The Elastic Contact Formulation II (ECF-A) 

 
The ECCF and ACCF are in principle the same except for the solution procedure used. In 

ECCF, the surface parameters are expressed in terms of the wheel set coordinates, and therefore, 
the surface parameters can not be used as degrees of freedom. In the ACCF, the contact constraint 
equations are augmented to the dynamic equations and the surface parameters are treated as non-
generalized coordinates. In this case, the surface parameters can be selected by the program as 
degrees of freedom. In the ECF-N, the contact between the wheel and the rail is described using a 
compliant force element instead of kinematic constraints. Nodal search is used to determine the 
location of the contact point. In the ECF-A, the contact points are determined by solving 
algebraic equations instead of using nodal search. This can lead in some applications to smoother 
solutions.  

 
The details of the formulations used in these methods can be found in the following 
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