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The use of waste tyres in concrete was 
suggested to consume recycled tyres on a 
larger scale due to the adverse 
environmental impacts of stockpiled end-
of-life tyres. This research provides a 
comprehensive analysis of the effect of 
rubber particle size and replacement 
percentage on quasi-static and dynamic 
properties with a focus on improving the 
impact resistance of concrete in order to use 
in concrete road barriers. Two rubber sizes; 
tyre shreds (15 mm) and tyre crumbs (2-4 
mm) were used in the mixture designs to 
investigate the size effect of rubber 
aggregates on concrete properties. Low 
replacement levels of 2% and 4% were 
considered as it is a less explored area in the 
current research. The performance of 
rubberised concrete road barriers with 
different replacement percentages and 
rubber sizes was investigated numerically. 
The use of the optimised rubberised 
concrete mixture according to the obtained 
experimental and numerical results on 
concrete road barriers was examined 
experimentally using a real-life vehicle-
barrier crash test. The rubberised concrete 
barrier setup outperformed traditional 
concrete barriers in terms of damage and 
vehicle acceleration. In conclusion, 
rubberised concrete is ideal for impact-
resistant structures specifically for road 
barriers because of its increased energy 
absorption capacity, reduced crack 

propagation, and decreased occupant 
impact severities.


