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Structures might be subjected to impulse loads such as impact loads in their usefull lifetime. Production 
of new materials that are shown less vulnerable to sudden shocks and vibrations, is an issue that should 
be considered. Concrete is a brittle material and when is exposed to dynamic loads, in addition to its 
injury, it may cause damage to the environment due to disintegration. In this study, waste rubber 
particles were replaced with fine aggregate in concrete mixture in 3 sizes, 0-1, 1-3 and 3-5 mm and in 
volume ratio of 0%, 10%, 20%, 30%, 40% and 50%. First, with compressive strength test, optimum 
sizes of rubber particles were obtained, then silica fume and polypropylene fiber were added to concrete 
mixture that contained optimum size of rubber particles. In addition, compressive strength, dry unit 
weight, velocity of ultrasonic wave, impact with drop hammer and gas gun device test were done. The 
results show that, adding rubber particles to concrete mixture decreases compressive strength but 
increases ductility. Also, silica fume because of pozzolanic properties increased adhesive in concrete 
matrix, so the increased strength of concrete and polypropylene fiber increased the ductility of concrete. 
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Fig. 1 Concrete fracture under loading (1) Static condition (2) Dynamic 
condition 
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Fig. 2 Rubber particles 
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Fig. 3 SEM picture, (1) Rubber in cement composite of concrete (2) 
Rubber  in  cement  composite  of  concrete  with  silica  fume  (3)  
Polypropylene in cement composite of concrete 
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Table 1 Size of concrete samples  
         

mm  mm mm mm  
160 100 1200     

150  150 150     

100  100 100    

100  100 100    

100  100  100     

Rubbe
rr 

Cement  

Rubbe
rr

Cement 

Fiber

Cement



    

     

  

176  13951610  

 
Fig. 4 Compressive strength of rubberized concrete in 3 sizes of 
rubber particles 
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Fig. 5 Compressive strength of rubberized concrete with silica fume 
and polypropylene fiber 
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Fig. 6 Dry unit weight of rubberized concrete with silica fume and 
polypropylene fiber 
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Fig. 7 Velocity of ultrasonic wave of rubberized concrete with silica 
fume and polypropylene fiber  
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Fig.  8 Dynamic modulus of elasticity of rubberized concrete with 
silica fume and polypropylene fiber 
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Fig. 9 Drop hammer device  
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Fig. 10 Head of hammer for generating point load 
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Fig. 11 Strain gages attached to rubberized concrete 

11   
  

  
Fig. 12 Fracture of concrete under impact loading with drop 
hammer 
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Fig.13 Dynamic  strain  of  rubberized  concrete  with  silica  fume  and  

polypropylene fiber 
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Fig.14 Absorption energy of rubberized concrete beam with silics 
fume and polypropylene 
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  Fig. 15 Chamber for concrete sample in gas gun device  
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Fig. 16 Gas gun device  
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Fig. 17 Projectile used in impact with gas gun device 
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Fig. 18 Concrete after impact with gas gun (1) Normal concrete (2) 
Rubberized concrete contained 40% rubber and silica fume 
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Fig. 19 Penetration depth of rubberized concrete with silica fume 
and polypropylene fiber 
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Fig. 20 Crater average diameter of rubberized concrete with silica 
fume and polypropylene fiber 
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