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We set up a framework for analyzing mixed finite element methods for the plate problem using a mesh dependent energy norm which applies both to the Kirchhoff and to the Mindlin-Reissner formulation of the problem. The analysis techniques are applied to some low order finite element schemes where three degrees of freedom are associated to each vertex of a triangulation of the domain. The schemes proceed from the Mindlin-Reissner formulation with modified shear energy.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        This is a preview of subscription content, log in via an institution
                                    
                                    
                                        
                                     to check access.
                                

                            

                        

                        
                            
                                
                                    Access this article

                                    
                                        
                                            
                                                
                                                    Log in via an institution
                                                    
                                                        
                                                    
                                                
                                            

                                        
                                    
                                    
                                        
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                    

                                    
                                        Institutional subscriptions
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            
                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        An interior penalty coupling strategy for isogeometric non-conformal Kirchhoff–Love shell patches
                                        
                                    

                                    
                                        Article
                                         Open access
                                         27 March 2024
                                    

                                

                                Giuliano Guarino, Pablo Antolin, … Annalisa Buffa

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Isogeometric analysis for solving discontinuous two-phase engineering problems with precise and explicit interface representation
                                        
                                    

                                    
                                        Article
                                        
                                         30 March 2024
                                    

                                

                                Emad Shakur

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Schemes of Finite Element Method for Solving Multidimensional Boundary Value Problems
                                        
                                    

                                    
                                        Article
                                        
                                         28 March 2024
                                    

                                

                                Balt Batgerel, Sergue I. Vinitsky, … Vandandoo Ulziibayar

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	Arnold, D.N.: Discretization by Finite Elements of a Model Parameter Dependent Problem. Numer. Math.37, 405–421 (1981)

                    Google Scholar 
                

	Babuška, I.: Error Bounds for Finite Element Method. Numer. Math.16, 322–333 (1971)

                    Google Scholar 
                

	Babuška, I., Aziz, A.: Survey Lectures on the Mathematical Foundations of the Finite Element Method. In: The Mathematical Foundations of the Finite Element Method with Application to Partial Differential Equations (A.K. Aziz, ed.), pp. 5–539. New York: Academic Press 1973

                    Google Scholar 
                

	Babuška, I., Osborn, J., Pitkäranta, J.: Analysis of Mixed Methods Using Mesh Dependent Norms. Math. Comput.35, 1039–1062 (1980)

                    Google Scholar 
                

	Bathe, J., Brezzi, F.: On the Convergence of a Four-node Plate Bending Element Based on Mindlin-Reissner Plate Theory and Mixed Interpolation In: MAFELAP V (J.R. Whiteman, ed.), pp. 491–503. London: Academic Press 1985

                    Google Scholar 
                

	Batoz, J.L., Bathe, K.-J., Ho, L.-W.: A Study of Three-node Triangular Plate Bending Elements. Int. J. Numer. Methods Eng.15, 1771–1812 (1980)

                    Google Scholar 
                

	Blum, H., Rannacher, R.: On the Boundary Value Problem of the Biharmonic Operator on Domains with Angular Corners. Math. Methods Appl. Sci.2, 556–581 (1980)

                    Google Scholar 
                

	Brezzi, F.: On the Existence, Uniqueness and Approximation of Saddle-point Problems Arising from Lagrange Multipliers. RAIRO Ser. Rouge8, 129–151 (1974)

                    Google Scholar 
                

	Brezzi, F., Fortin, M.: Numerical Approximation of Mindlin-Reissner. Plates. Math. Comput.47, 151–158 (1986)

                    Google Scholar 
                

	Brezzi, F., Pitkäranta, J.: On the Stabilization of Finite Element Approximations of the Stokes Equations. In: Efficient Solutions of Elliptic Systems. Notes on Numerical Fluid Mechanics, Vol. 10 (W. Hackbusch, ed.). Braunschweig, Wiesbaden: Vieweg 1984

                    Google Scholar 
                

	Ciarlet, P.G.: The Finite Element Method for Elliptic Problems. Amsterdam: North Holland 1978

                    Google Scholar 
                

	Destuynder, P.: Méthode d'éléments finis pour le modéle de plaques en flexion de Naghdi-Reissner. RAIRO Anal. Numer.15, 331–369 (1981)

                    Google Scholar 
                

	Destuynder, P., Nedelec, J.C.: Approximation numérique du cisaillement transverse dans les plaques minces en flexion. Numer. Math.48, 281–302 (1986)

                    Google Scholar 
                

	Fried, F., Yang, S.K.: Triangular, Nine-Degrees-of-Freedom,C
0 Plate Bending Element of Quadratic Accuracy. Quart. Appl. Math.31, 303–312 (1973)

                    Google Scholar 
                

	Johnson, C., Pitkäranta, J.: Analysis of Some Mixed Finite Element Methods Related to Reduced Integration. Math. Comput.38, 375–400 (1982)

                    Google Scholar 
                

	Kikuchi, F.: On a Finite Element Scheme Based on the Discrete Kirchhoff Assumption. Numer. Math.24, 211–231 (1975)

                    Google Scholar 
                

	Kikuchi, F.: On a Mixed Method Related to the Discrete Kirchhoff Assumption. In: Hybrid and Mixed Finite Element Methods (S.N. Atluri, R.H. Gallagher, O.C. Zienkiewicz, eds.), pp. 137–154. Chichester: Wiley 1983

                    Google Scholar 
                

	Pitkäranta, J.: On Simple Finite Element Methods for Mindlin Plates. In: Computational Mechanics '86 (G. Yagawa, S.N. Atluri, eds.), Vol. 1, pp. 187–190. Tokyo, Heidelberg, Berlin: Springer 1986

                    Google Scholar 
                

	Pitkäranta, J.: A Modified Reissner-Mindlin Formation for Plates with Corners. Report A246, Institute of Mathematics, Helsinki University of Technology 1987

	Stenberg, R.: On the Construction of Optimal Mixed Finite Element Methods for the Linear Elasticity Problem. Numer. Math.48, 447–462 (1986)

                    Google Scholar 
                

	Stricklin, J.A., Haisler, W.E., Tisdale, P.R., Gunderson, R.: A Rapidly Converging Triangular Plate Element. AIAA J.7, 180–181 (1969).

                    Google Scholar 
                


Download references




Author information
Authors and Affiliations
	Institute of Mathematics, Helsinki University of Technology, SF-02150, Espoo, Finland
Juhani Pitkäranta


Authors	Juhani PitkärantaView author publications
You can also search for this author in
                        PubMed Google Scholar







Additional information

              Dedicated to Professor Ivo Babuška on the occasion of his 60th birthday

            

Rights and permissions
Reprints and permissions


About this article
Cite this article
Pitkäranta, J. Analysis of some low-order finite element schemes for Mindlin-Reissner and Kirchhoff plates.
                    Numer. Math. 53, 237–254 (1988). https://doi.org/10.1007/BF01395887
Download citation
	Received: 02 December 1987

	Issue Date: January 1988

	DOI: https://doi.org/10.1007/BF01395887


Share this article
Anyone you share the following link with will be able to read this content:
Get shareable linkSorry, a shareable link is not currently available for this article.


Copy to clipboard

                            Provided by the Springer Nature SharedIt content-sharing initiative
                        


Subject Classifications
	AMS(MOS) 65N30
	CR: G1.8








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        Access this article


                                        
                                            
                                                
                                                    
                                                        Log in via an institution
                                                        
                                                            
                                                        
                                                    
                                                

                                            
                                        

                                        
                                            
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                        

                                        
                                            Institutional subscriptions
                                                
                                                    
                                                
                                            

                                        

                                    

                                
                            

                            
                                
    
        Advertisement

        
        

    






                            

                            

                            

                        

                    

                
            

        

    
    
    


    
        
            Search

            
                
                    
                        Search by keyword or author
                        
                            
                            
                                
                                    
                                
                                Search
                            
                        

                    

                
            

        

    



    
        Navigation

        	
                    
                        Find a journal
                    
                
	
                    
                        Publish with us
                    
                
	
                    
                        Track your research
                    
                


    


    
	
		
			
			
	
		
			
			
				Discover content

					Journals A-Z
	Books A-Z


			

			
			
				Publish with us

					Publish your research
	Open access publishing


			

			
			
				Products and services

					Our products
	Librarians
	Societies
	Partners and advertisers


			

			
			
				Our imprints

					Springer
	Nature Portfolio
	BMC
	Palgrave Macmillan
	Apress


			

			
		

	



		
		
		
	
		
				
						
						
							Your privacy choices/Manage cookies
						
					
	
						
							Your US state privacy rights
						
						
					
	
						
							Accessibility statement
						
						
					
	
						
							Terms and conditions
						
						
					
	
						
							Privacy policy
						
						
					
	
						
							Help and support
						
						
					


		
	
	
		
			
				
					
					3.238.87.194
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    