
ABSTRACT 

        This study was conduct in order to find out the possibility of producing 

self-compacting concrete and modified with polymer used in rock fill dams. 

Two types of sustainable fine aggregates highlighted in this study. The first 

type produced from the crushing process of gravel in blocks and tiles 

production plants. The second type produced from the crushing process of 

concrete rubble as a complete or partial substitute for natural fine aggregate 

to reduce depletion as a natural resource. In addition, because one of the 

basic requirements for the production of self-compacting concrete is that the 

proportion of fine aggregate is more than 50% of the total aggregate. 

        Self-compacting concrete characterized by its ability to pass through 

and fill the mold, no matter how complex its shape is, due to the effect of its 

own weight without any vibration process. This is why the demand for it 

increases in large projects, because it reduces labor and time, in addition to 

controlling the quality of concrete. Despite this, there is a big problem that 

occurs in such dams, which is thermal cracking, which caused by the high 

content of cement. Therefore, the trend of this study is to increase the 

maximum size of the coarse aggregate in concrete that used in rock fill dams, 

which reduces the use of concrete in general, and led to reduce the cement 

content, taking into account the preservation on the performance required for 

the rock fill dams. 

        The experimental program divided in to four stages. The first stage is 

limited to conventional concrete with a mixing ratio ( 1 : 2 : 4 ) and with a 

slump (60 - 80) mm, and including seven mixtures depending on the type 

and percentage of sustainable fine aggregate used in each mixture . The 

replacement rates are 100 %, 75 % and 50 %. The sixth mixture FS6 is the 

best mixture containing 50 % fine aggregate from crushed gravel with 50 % 

natural fine aggregate.  This mixture is adopted for the rest of the stages as 

well, as it increases the compressive strength by 9.5 %, and increases the 



splitting tensile strength by 3.3 % when compared with the reference mix 

FS1, while there is a decrease in the flexural strength by 4.9 % and the water 

penetration resistance by 2.6 % from the reference mixture. 

       The second stage limited to self-compacting concrete with a mixing ratio 

of (1: 2.170: 1.985). Included seven mixtures with the use of limestone 

powder. The first mixture SCC1 without adding limestone powder 

considered as reference with another six mixtures replacement ratios of fine 

aggregates (2.5%, 5.0%, 7.5%, 10%, 12.5% and 15%). The fourth mixture 

SCC4 that contained a 7.5% replacement rate of limestone powder 

considered the best mixture. Because increased the compressive strength 

2.44%, the flexural resistance 51.3% and the resistance to water penetration 

28% than the reference mixture, while decreases the splitting tensile strength 

7% than the reference mixture . 

       In the third stage, three mixtures used to improve the fourth mixture 

SCC4 in the second stage of self-compacting concrete by adding polymer in 

three percentages (1%, 3% and 5%) of the cement content. The results were 

very similar to the laboratory tests, except that it reduced the depth of water 

penetration by 55.6% in the mixture P3SCC4 containing 3% polymer. 

      In stage fourth of this study. Two groups of rocks (50-55) mm and           

(60 - 65) mm used for the production of self-compacting concrete with rock 

fill divided to four mixtures, two mixture without used polymer SCC4 and 

two mixtures used polymer at a rate of 3 %, which is P3SCC4.Where the 

concrete volume reduced at this stage by 30 % of the original volume when 

using rock fill  ranged from (60 - 65) mm. Which led also, to a reduction in 

cost in the first place and a reduction in the quantities of materials, the most 

important of which is cement in the second degree, which will contribute to 

solving the problem of thermal cracking caused due to the huge quantities 

From cement to large projects such as dams . 




