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ABSTRACT 

 
Over the past several decades, lifestyle changes have increased 

industrial waste types and quantities. Waste is currently regarded as one 

of the world's most challenging issues. The growth in the production of 

rubber tires has resulted in a rise in the amount of rubber waste materials. 

Therefore, the incorporation of rubber waste into structural and 

nonstructural features has been primarily researched in renderings. 

This research aims to assess the effect of crumb rubber on cement 

mortar properties when the crumb is used as a partial replacement for sand 

by volume  (5%,10%,15%, 20%, 25%, and 30%). Besides that, a portion 

of cementitious materials (silica fume + fly ash) was used as a replacement 

for cement by weight to moderate the properties of cement mortar. The 

cement-to-sand mix proportion was 1:3, with a fixed water-to-binder ratio 

of 0.486 for all mixes. The superplasticizer dosages were different in each 

mix to keep the flow of the mixtures. 

The experimental work of this research is divided into three 

stages. In the first stage crumb rubber (CR) replaced fine aggregate (by 

volume) at (5%,10%,15%, 20%, 25%, and 30%) in M2-M7 respectively. 

In M8-M13, in addition to the crumb rubber substitution, silica fume (SF) 

10 % was used as a replacement to cement ( by weight)  to render the 

properties of the cement mortar. This stage also concluded reference mix 

(M0).  

The second part of the research consists substituting cement with 

cementitious materials as silica fume and fly ash. As abinary mix of  10% 

SF +20 % FA in MC0 mix . for mixtures MC1-MC7, the crumb rubber 

has been included in addition to cementitious materials (10%SF+20% 

FA).  

The third stage involves two different types of fibers added to 

MC4 mix with crumb rubber (15%) as areplcement to sand . Steel-hooked 

fibers (SHF) and polypropylene fibers (PPF) have been utilized. The 

incorporation of hybrid fibers was accomplished by coupling SHF and 
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PPF in various percentages while keeping the same volumetric fraction of 

1%. In MF2, the proportions were 75% SHF and 25% PP, and in MF3, the 

proportions were 50% SHF and 50% PP, respectively. In each of the three 

stages, both the fresh and the hardened characteristics have been 

determined. 

 

The results of the tests show that as the percentage of crumb 

rubber used to replace sand goes up, the mechanical properties of cement 

mortar decrease dramatically, when 10% (SF) is been added to the mixes 

the loss in strength is slightly reduced and the mortar properties enhanced. 

The compressive strength of M10 shows an enhancement of about 23% at 

90 days when compared to M4 mix without SF. 

 

The results revealed that when FA (20%) and SF (10%) were used 

as a replacement for cement noticed that the workability of the mixes has 

been improved also the fresh and hardened properties of the mixtures are 

enhanced as compared to those mixes without any cementitious materials. 

the results of compressive strength of MC4 mix with 15% (CR) shows an 

increase of about 42% at 90 days higher than of M4 mix. 

 

For the mixes reinforced with fibers, the test results show that the 

hybridization of 0.75% SHF and 0.25% PPF in MF3 offers the best 

improvements to the mechanical properties. Compressive, flexural, and 

splitting tensile strength all grew by around (4, 15, and 19%) after 90 

days., respectively. 

According to test results use of 15% CR as a replacement for sand 

in cement mortar is being adopted in the study, the fresh and hardened 

properties of the mortar mix have been studied. 

 


