
 
 

 
 

ABSTRACT 

This thesis is concerned with lightweight concrete blocks using 

perlite and pumice as a replacement of aggregate and foam concrete using 

foam agent to cement mortar. Concrete mix was chased from concrete 

blocks factory and improved to increase the workability to be a control 

mixture. Fine aggregate in the control mix has been partially replaced with 

different volume contents of perlite (with 10, 20, 30, 40, 50, 60, 70, 80, 90 

and 100% by volume of sand) and acceptable mix (CPL5) with 50% perlite 

was chased to produce blocks of lightweight concrete with perlite. Also, 

fine and coarse aggregate in control mix had been partially replaced with 

pumice within three groups, in the first group,  coarse aggregate in control 

mix had been partially replaced with different volume contents of pumice 

(20, 40, 60, 80 and 100% by volume of gravel), while in the second group, 

fine aggregate was replaced with 50% pumice powder and coarse aggregate 

in control mix has been partially replaced with pumice (20, 40, 60, 80 and 

100% by volume of gravel) and in the third group, fine aggregate was fully 

replaced with pumice powder and coarse aggregate in control mix has been 

partially replaced with different volume contents of pumice (20, 40, 60, 80 

and 100% by volume of gravel) and  an acceptable mix was chased to 

produce lightweight concrete blocks of with pumice. Six trail mixes of 

cement mortar has been investigated and foam agent with various ratios of 

(0.25, 0.5, 0.75, 1.0, 1.5, 2.0, 2.5, 3.0, 3.5 and 4.0 lt/m3) was added to the 

acceptable trial mix with proportion of (1:2.6) by weight and foam concrete 

mix has been chosen as acceptable mix (FC3) with foam agent 0.75 lt/m3 to 

produce lightweight foam concrete blocks. Three different types of blocks 

has been investigated in this study, solid blocks (Type A), hollow blocks 

with multi rectangular holes (Type B) and hollow blocks with double large 

square holes (Type C). Holes in all hollow blocks were filled with 

Styrofoam. Mechanical properties as compressive strength, density, water 



 
 

 
 

absorption, thermal conductivity has been investigated on normal concrete, 

concrete with perlite, concrete with pumice and foam concrete. Direct 

thermal conductivity as a field test has been considered in this study to 

achieve the effects of blocks thicknesses and the distribution of the holes in 

blocks. The results show that the lightweight concrete blocks has achieved 

thermal isolation compared with the corresponding normal concrete with 

acceptable density and strength. The compressive strength of foam solid 

concrete block is 90% of the corresponding normal concrete and for 

concrete with perlite and concrete with pumice are 50% and 67%, 

respectively, of the corresponding normal concrete. In hollow blocks, the 

compressive strength of foam concrete block for type B and C are 50% and 

58%, respectively, of the corresponding normal concrete. Hollow blocks 

type B and C in concrete with perlite and concrete with pumice are 58%, 

59%, 73% and 63%, respectively, of the corresponding normal concrete. 

Thermal conductivity of foam concrete is 59% of the corresponding normal 

concrete and for concrete with perlite and concrete with pumice are 73% 

and 61%, respectively, of the corresponding normal concrete. Cost analysis 

had been investigated on all mixes used in this study. The cost of 

lightweight concrete blocks with pumice is five times the corresponding 

normal blocks, while the cost of lightweight concrete blocks with perlite is 

225% of the corresponding normal blocks and the cost of foam concrete 

blocks is 125% of the corresponding normal blocks for all types of blocks 

used in this study. Attention is paid to the variation in cost due to the costs 

of materials added to the control mix (perlite, pumice and foam).  




