
  

ABSTRACT 

 
The present study is carried out to provide detailed information about 

enhancement of conventional concrete and producing the Self-Compacting 

Concrete using locally available waste material. 

Concrete is a versatile construction material. One of the most attractive 

properties of concrete is that when it is newly mixed, it is plastic and malleable, 

but when it is hardened it becomes very strong and durable. These qualities make 

concrete distinguished from other materials. As aggregate represents about (70-

80%) of concrete components, so it will be beneficial to recycle the aggregate for 

construction works and also to solve the environmental problems. 

 Iraq is suffering a lot of the problem of rubble as a result of the wars that 

occurred during the past years, on the other hand, some places have been 

converted from residential buildings to commercial, so these destroyed buildings 

constitute a problem of environmental pollutants. To minimize the problem of 

excess waste material it is good steps to utilize the recycled aggregates provide 

that the desired final product will meet the standards. 

In the present investigation adjustments to traditional mix designs of normal 

concrete using locally available waste material and then production the Self-

Compacting Concrete was studied experimentally and they consisted of two 

stages.  

In stage one the experimental program consisted of nine mixes with mix 

proportions [1:2:4] and constant slump equal to (130) mm were designed and 

tested, as follows: 

Mix 1. Cement : Fine aggregate ( natural) : Coarse aggregate  (rounded) 

Mix 2. Cement : Fine aggregate (natural) : Coarse aggregate (crushed boulder) 

Mix 3. Cement : Fine aggregate (natural) : Coarse aggregate (recycled concrete) 



Mix 4. Cement : Fine aggregate (50% natural + 50% recycled concrete) : Coarse 

aggregate (rounded) 

Mix 5. Cement : Fine aggregate (50% natural + 50% recycled concrete) : Coarse 

aggregate (crushed boulder) 

Mix 6. Cement : Fine aggregate  (50% natural + 50% recycled concrete) : Coarse 

aggregate (recycle concrete) 

Mix 7. Cement : Fine aggregate (100% recycled concrete) : Coarse aggregate 

(rounded) 

Mix 8. Cement : Fine aggregate (100% recycled concrete) : Coarse aggregate 

(crushed boulder) 

Mix 9. Cement : Fine aggregate (100% recycled concrete) : Coarse aggregate 

(recycled concrete)  

In stage two the experimental program of production the Self-Compacting 

concrete consisted of  four mixes based on the percentage additive of fly ash by 

weight of cement, where Mix1 is the reference mix. 

The experimental results in stage one showed that, the optimum mix was 

Mix5, which; enhance the mechanical properties of the existing concrete and 

caused to increasing compressive strength by (4.1%), Flexural strength by 

(3.3%), Splitting strength by (7%) and Modulus of elasticity by (2.8%), as 

compared with Mix1 (Reference mix). Also; the optimum mix in stage two was 

obtained in Mix4, which; enhance the mechanical properties of the existing 

concrete and leads to increasing compressive strength by (9.1%), flexural 

strength by (3.9%) and modulus of elasticity by (5.8%) in comparison with 

mix1.While; the higher value of splitting strength was obtained in Mix3. 

Therefore; it is possible to produce normal and self-compacting concrete by 

using local materials such as recycled fine aggregate (up to 50% as partial 

replacement). These were an economically beneficial, such that, it needs a place 



  

to store as well as, it can be used as a second source for fine aggregate used in 

concrete. 

In addition; Erosion test on the specimen of normal concrete mix1, in stage 

one showed loss in weight of about (22 gm), while the specimens of self-

compacting concrete in stage two did not show any loss in weight under the same 

condition of test. This means that the use of binders (SF + FA) and Viscocrete 

5930 in self-compacting concrete increased the erosion resistance of concrete.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


