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Abstract

Self-consolidating concrete (SCC) is a concrete that can flow under its own weight, easily filling forms with highly congested reinforcement. Due to its fresh properties, there has been growing interest in using SCC in precast and prestressed applications. These applications are known to be sensitive to time-dependent phenomena such as creep and shrinkage. Therefore, it is important to understand the creep and shrinkage behavior of SCC compared with other types of concrete.  This research presents macro and nanoscale creep experiments used for a multiscale characterization of creep of SCC. Macrocreep experiments placed different SCC and normal vibrated concrete (NVC) mixes under sustained compressive and tensile stress to compare creep of SCC with NVC. Creep of SCC was compared with NVC that has similar water/binder ratio, volume of cement paste and ultimate compressive strength. Moreover, creep of SCC was compared to creep predicted using the ACI-209 and CEB-FIB MC90-99 models. Nanoscale creep experiments were performed using nanoindentation. Nanoindentations were made using both a Berkovich indenter tip and a spherical indenter tip. Creep compliance extracted at the nanoscale from cement pastes and concrete were used to compare nanomechanical properties and nanocreep of SCC and NVC.  Based on the experimental observations, it was found that SCC exhibits higher creep compliance than NVC at both length scales. To account for this, changes to the existing creep models are suggested. The high creep compliance of SCC should be considered during structural design of precast and prestressed concrete as SCC might show considerable prestress losses with time as a result of creep.






Keywords

Self-consolidating concrete--Creep, Vibrated concrete--Creep, Concrete--Expansion and contraction, Precast concrete, Prestressed concrete






Sponsors

Defense Threat Reduction Agency






Document Type

Thesis






Language

English






Degree Name

Civil Engineering






Level of Degree

Masters






Department Name

Civil Engineering






First Committee Member (Chair)

Al-Haik, Marwan






Second Committee Member

Maji, Arup






Recommended Citation


    Reinhardt, Aaron.
    "Macro and nanocreep of self-consolidating concrete."
    
    
    (2010).
    
    
    
        https://digitalrepository.unm.edu/ce_etds/28
    







    

    





































	
	
	
    
    
    
	
		
		
		
	
	
	
	
	
	




	
       
    	
        Download
      





	




     













     DOWNLOADS

    Since August 24, 2016


    
        
    





























	




	












Share

	
	
    	
    	
		
		
    	
    	
	











	

COinS








 









	 

	 





	
	

	


Search



	

	
		Enter search terms:
	
		
			
				
			 
			
		

	
		Select context to search:
	 
		
			
				in this series
in this repository
across all repositories


			
		





	
	
		
			Advanced Search
		
	






		
			
				Notify me via email or RSS
			
		
















Browse

	Collections
	Disciplines
	Authors



Author Corner







		
			
				Author FAQ
			
		
	
				
					Submit Research
				
			





Links

		
			
				
						Nuclear Engineering @ UNM
				
			
			
			
		







Tweets by UNMLibraries 



	






	
		
	


	















	 

	






	

	

	


	Elsevier - Digital Commons





	
	[image: UNM University Libraries]

	
		
				Home
		 | 
		
				About
		 | 
		
				FAQ
		 | 
		
				My Account
		 | 
		
				Accessibility Statement
		
	

	
			
                                    Privacy
			
			
                                    Copyright
				
	

	
	














