
ABSTRACT 

 

                 Despite the fact that Nano modification has been touted as a 

promising way to improve the mechanical properties of cement-based 

concrete, research on dosage Nano modification on "lightweight cement-

based concrete" is still limited. 

                 Twenty-four concrete mixes were investigated in this thesis. The 

experimental work consisted of mainly three experimental parts. In part 

one, determine (pozolanic activity index) silica fume replaced cement (by 

weight) by (3,5,7,10, and 12) %. The compressive strength and density 

have been determined in phases one. In phase two, production lightweight 

concrete by different mixes. 11 mixes containing a different percentage of 

fine PVC and lightweight coarse aggregates (pumice), which was replaced 

by the fine PVC by (10%, 30%, 50%,70 %,90%, and 100%) and coarse 

pumice aggregate by (10%, 30%, 50%,70 %, and 90%). The fresh and 

hardened properties have been determined in phase two. The last phase 

showed the effect of using two different types of Nano-materials are Nano-

ceramic and Nano-pumice on the lightweight concrete properties that 

produced in second phase. The proportions were (0.5,1,2,3,4, and 5) % for 

Nano-ceramic, and (0.5,1,2,3,4, and 5) % proportions for Nano-pumice. 

Mechanical characteristics such as compressive strength, flexural strength, 

splitting tensile strength, modulus of elasticity, and shrinkage tests were 

determined by an experimental program. 

               The results show that replacing coarse aggregate with 50% 

pumice provides the best decreased density reach to 1856 Kg/m3 with 

compressive strength 23.097 MPa after 28 days. The replacing coarse 

aggregates more than 50% pumice gives Nonstructural lightweight 

concrete.  In the same time, the replacing fine aggregate with fully percent 



PVC decrease density to 1780 Kg/m3 with "compressive strength" 4.975 

MPa after 28 days.  

                 The results explained the effectiveness of Nano-materials (Nano-

ceramic and Nano-pumice) by replacing 2% of Nano-ceramic in OPC 

improve LWC the highest increase in strength where the compressive 

strength was reached (26.817, 30.092, 34.79) MPa at age 7, 28 and 90 days 

respectively. In addition to increase in the flexural strength to (2.7,3.5,3.9) 

Mpa at 7, 28, and 90 days. Also, increase in the "splitting tensile strength" 

to (1.49,1.094,2.57) MPa at age 7, 28 and 90 days respectively.  

              The test results of shrinkage mixes show that the dry shrinkage 

decrease in lightweight concrete mix when compare it with reference mix 

(normal weight concrete).  In the same time, the results show the dry 

shrinkage increase after add Nano-material reach to 42% when add 5% for 

Nano-ceramic.   

           




