
Behavior of under and over-reinforced concrete slender beams at failure 

Olanitori, Lekan Makanju and Fregene, Damilola David 

Department of Civil Engineering, School of Engineering and Engineering 

Technology, Federal University of Technology, Akure, Ondo State, Nigeria 

 

Abstract  

The focus of this paper is to examine the behavior of under and over-reinforced 

concrete slender beams at failure. The total number of the beams were five, with the 

provision of the following percentage of tension reinforcements: 1.01% for beam 1 

(B1), 1.51% for beam 2 (B2), 2.01% for beam 3 (B3), 2.62% for beam 4 (B4) and 

3.01% for beam 5 (B5). The beams were loaded with point loads at the center, with 

shear span/depth ratio of 3.8. The actual ultimate load of the experimental beam B1 

was 141% of the estimated ultimate, while for beams B2, B3, B4 and B5, the actual 

ultimate loads were between 68% and 87% of the estimated ultimate loads for the 

beams respectively. The reinforced concrete beams B1, B2 and B3 had the capacity 

to sustain large deformation under constant loads before their ultimate failure, 

hence will give warning about the impending failure. For beams B4 and B5, 

although failed at higher loads had limited rotation capacity, hence will not give 

warnings about the impending failure. Therefore, 2.01% tension reinforcement is 

recommended as the maximum to be provided, so that the beam section can behave 

as a ductile section.  

 

Keywords: Reinforced concrete; Under-reinforced concrete; Over-reinforced 

concrete; slender beams; Ultimate load; Collapse mechanism.  

 

Email: lekanolanitori@gmail.com.  

Received: 2019/03/18  

Accepted: 2021/05/27  

DOI: https://dx.doi.org/10.4314/njtr.v16i3.3 

 

https://dx.doi.org/10.4314/njtr.v16i3.3

