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 The main purpose of this study is to obtain a new method for the analysis of rectangular plates 
and plane shells (folded plate structures) that requires the minimum computational effort. The Finite 
Element Method, being the most versatile tool at this time, requires a discretization in every dimension of 
the problems, and therefore, will generally require more unknowns for approximation than the other 
methods. This fact makes the FEM not appropriate to for the purpose. Consequently, in order  to achieve 
the marked objective, one of the alternative methods, the Finite Strip Method, has been utilized for the 
point. That method gives an important reduction on the number of the problem unknowns by assuming 
the separation of the variable approach in the discretization of the structure. 
 
 Having the finite strip method as base, a study of the existing formulations is made, applications 
of the Reissner-Mindlin and Kirchhoff hypothesis in the method. The formulation of these theories is 
combined adequately and the rotation free finite elements are introduced in the approach. The result for 
the calculation of rectangular plates is a finite strip method with the vertical deflection as the only nodal 
variable. For the analysis of plane shells, the reduction of the rotations is obtained as is got in plates. 
Therefore a finite strip method with only three unknowns for node is now available for plane shells. 
 
 When the size of the stiffness matrix is simplified the study is centered in the filling process of this 
matrix. The characteristics of the classical finite strip method makes that the filling of the matrix depends 
on the trigonometrical or hyperbolical series that are taken to approach the longitudinal direction of the 
strip. At the same time, this series are chosen to fulfill the boundary conditions of the problem at the ends. 
To overcome this problem the B3-splines are introduced in the transformation approach of the strips. The 
recently developed spline finite strip is applied in the new rotation free finite element formulation. Spline 
approach increases the flexibility in the finite strip method and performs the filling of the stiffness matrix 
to a narrow bandwidth for all types of boundary conditions. 
 
   The developed theories have been programmed with Matlab and a comparative analysis of the 
results has been made for the introduced methods. The analysis compares the exact solution of the 
examples with the results obtained from FEM and the results of the finite strip formulations. The 
convergence of the deflection and stresses is checked as well as the deformed of the structure. The 
conclusions are very positive. The method for plates has a very good functioning and the results are also 
positive in the event of shells. The result is a method that has a minimal computational effort, at the same 
time, it has a very competitive behaviour in the face of the MEF and a comparable accuracy. 
 
 The main advantage, in front of the standard FEM, can be summarized as use of much smaller 
number of equations and a stiffness matrix with a narrow bandwidth (especially true in problems with an 
opposite pair of simply supported ends), consequently much shorter computing time for solution of 
comparable accuracy, very small amount of input data because of the reduction in dimensional analysis 
and reduction of the amount of unknowns due to the employment of rotation free finite elements. Finally 
it is also remarkable the easiness to program the method and to solve the system of equations. 
 
 
 
 
 


