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	FIB BULLETIN NO. 100

Title: Design and assessment with strut-and-tie models and stress fields: from simple calculations to detailed numerical analysis. 

State-of-the-art report

Year: 2021

Pages: 235

Format approx. DIN A4 (210x297 mm)

ISBN: 978-2-88394-152-6

Abstract:

Following the long-standing tradition of fib in promoting the use of consistent design methods, strut-and-tie models were formally incorporated in Model Code 1990 to serve as the design basis for discontinuity regions. This choice was largely acknowledged as a sound approach for design and was thereafter followed in many national standards. For Model Code 2010, some update and revision of the previous provisions was performed, but the scope of the method was particularly broadened by introducing its complementary use with the stress field method. Since Model Code 2010, significant new knowledge has been generated in this topic. Particularly, the use of software implementing the theoretical ground of the stress field method is becoming increasingly popular and efficient, allowing for design, optimisation and assessment of structures in a simple, transparent and accessible manner.

In this Bulletin, the current state-of-the-art of the strut-and-tie models (STM) and the stress field models (SFM) is presented. Reference is not only made to classical rigid-plastic solutions, but also to solutions considering compatibility of deformations, such as elastic-plastic approaches or models allowing investigation of serviceability behaviour and deformation capacity of concrete structures. It is shown in the Bulletin that all models share the same ground and fundamental hypotheses. Their results are presented in a unitary and consistent manner by means of compression fields in the concrete and stresses in the reinforcement. The consistency amongst these approaches and their potential use in practice is also explored by means of the Levels-of-Approximation (LoA) approach as described in Model Code 2010.

Another effort in this Bulletin has been devoted to provide comparisons of the solutions according to strut-and-tie and stress fields to tests, in order to discuss on their pertinence and limitations. This perspective is also completed with practical examples presented of structures actually designed with this technique and where the potential of these methods can be appreciated in a clear manner. Finally, a number of special topics are also covered in the Bulletin, related to numerical optimisation, verifications at serviceability states, minimum reinforcement or the applicability of the methods under cyclic or reversal actions.

This Bulletin not only aims to give state-of-the-art rules and methods to design according to these techniques, but also to provide an outlook of how these methods could be implemented in future standards. This material also serves as the background document for the revision of the current provisions of Model Code 2010 in the new Model Code 2020.

Download the copyright page (= list of authors) as a PDF file. 

Download the table of contents as a PDF file.

	Introduction - doi.org/10.35789/fib.BULL.0100.Ch01
	General considerations on stress fields and strut-and-tie models - doi.org/10.35789/fib.BULL.0100.Ch02
	Use of the Levels-of-Approximation approach to design with stress fields and strut-and-tie models - doi.org/10.35789/fib.BULL.0100.Ch03
	Equilibrium-based models - doi.org/10.35789/fib.BULL.0100.Ch04
	Principles of computer modelling - doi.org/10.35789/fib.BULL.0100.Ch05
	Practical examples - doi.org/10.35789/fib.BULL.0100.Ch06
	Special topics - doi.org/10.35789/fib.BULL.0100.Ch07
	Conclusions and outlook - doi.org/10.35789/fib.BULL.0100.Ch08
	References - doi.org/10.35789/fib.BULL.0100.Ch09
	Notations - doi.org/10.35789/fib.BULL.0100.Ch10
	Definitions - doi.org/10.35789/fib.BULL.0100.Ch11


 
        

		
		      

	


    



















                    
                    
                    
                

                
                                                
            

        

    

    
    
    
        
        
            
                

	
fib postal address

Ch. du Barrage, Station 18
 CH-1015 Lausanne
 Switzerland
 
 Location map















	
Contact

p : +41 21 693 27 47
 f : +41 21 693 62 45
 e : info@fib-international.org
 w : www.fib-international.org





	
Follow fib

Subscribe our newsletter






 Follow us on
            







	
Join the fib

Join the fib





            
        
 

    

    
    
        
        
            

                                
                    All right reserved ©1995-2024 FIB International | 
home | 
contact | 
sponsors | 
terms & conditions | 
privacy | 
FAQ | 
sitemap

                                    

                
                                
                
                
                
    

		        
        	
        	Follow via Facebook
        	
        
        
		        
            
            Follow via Twitter
            
        
        
		        
            
            Follow via Linkedin
            
        
        
		        
            
            Follow via Pinterest
            
        
        
		        
            
            Follow via Youtube
            
        
        
		
    

	
		

            

        

    
    
    
    





 
 


        
        

	
	
	
	




	Federation	General assembly
	Technical council
	Presidium
	Secretariat
	Awards
	Liaison Committee
	History


	National groups	Logos
	National Reports
	Support Ukraine
	Earthquake relief


	Membership	Individual Subscription
	Corporate Subscription
	National Subscription


	Commissions	COM1: Concrete structures
	COM2: Analysis & design
	COM3: Existing concrete structures
	COM4: Concrete & concrete technology
	COM5: Reinforcements
	COM6: Prefabrication
	COM7: Sustainability
	COM8: Durability
	COM9: Dissemination of knowledge
	COM10: Model Codes
	YMG - Young Members Group
	SAG: Sustainability
	Databases


	Publications	SC Journal
	Model codes
	fib Bulletins
	fib Proceedings
	CEB Bulletins
	FIP Reports
	FIP Proceedings
	Free documents
	Authors & Ethics


	Media
	Events	fib events 
	fib webinars
	fib-supported events 
	Short courses


	News	fib-news
	fib-eNewsletter


		Login
	Membership
	Task groups
	Databases





    

    
  	
        					    
        					        
                          Share
                        
                            
	
        					    
        					        
                          Share
                        
                            
	
        					    
        					        
                          Tweet
                        
                            
	
        					    
        					        
                          Pin
                        
                    


                

            

  	
        					    
        					        
                          
                        
                            
	
        					    
        					        
                          
                        
                            
	
        					    
        					        
                          
                        
                            
	
        					    
        					        
                          
                        
                    


                

            
