
ABSTRACT 

 

         In recent years, there is an environmental issue that has been growing, 

represented by the accumulation of rubble and demolition waste which 

necessitates the development of alternate solutions in order to lessen its 

negative impact. The incorporation of these wastes into the construction 

industry is one of the most fundamental strategies to limit their bad influence 

on the environment. On the other hand, one of the most significant needs for 

buildings is obtaining more efficient energy and trying to reduce its 

consumption and, consequently, decreasing the cost of heating and cooling 

systems by utilizing insulating building materials. 

         Therefore, it is attempted, in this study, to use porous concrete as a 

thermal insulating material since it contains high percentage of voids. 

Simultaneously, recycled materials are being used  to substitute the original 

aggregates in its composition to produce eco-friendly porous concrete. 

        Porous concrete mixtures were produced using three types of coarse 

aggregate: normal, recycled concrete and limestone aggregates. Recycled 

concrete was obtained from the demolition waste of one of the buildings, 

while limestone was obtained from a site near Mosul city. Both of them were 

crushed and sieved to the desired sizes. Three aggregate to cement ratios were 

chosen: (1:4, 1:6 and 1:8) with constant water to cement ratio of 0.3, and three 

aggregate sizes of (9.5, 12.5 and 16) mm for each type of aggregate were 

utilized. Recycled concrete and limestone aggregates were replaced by (100 

%) of normal aggregate by its volume. After examining the physical and 

mechanical tests (density and void ratio, water permeability, compressive and 

flexural strengths) on the resulted porous concrete specimens, the mix ratio 

that provided an acceptable compressive strength and void ratio for each type 

of aggregate was chosen to be the optimum. According to the findings 



 
 

obtained from tests, it was found that density and void ratios of porous 

concrete mixtures changed with the replacement of aggregate due to the lower 

density and high void content of both types of aggregate. Density was reduced 

by (23.7 %) and (27.7 %) with (100 %) replacement of recycled concrete and 

limestone aggregates, respectively. While the void ratio increased by (25 %) 

and (27.5 %). Water permeability was higher for mixtures with recycled 

concrete and limestone aggregates by (15 %) and (18.8 %), respectively, due 

to higher void content. 

       Compressive strength decreased by (55 %) and (67.3 %) when normal 

aggregate was replaced with recycled concrete and limestone aggregate, 

respectively. Flexural strength reduced by (25.6 %) and (35.3 %) with the 

replacement of both recycled concrete and limestone aggregates, respectively. 

         Then supplementary cementitious materials, namely slag and fly ash 

class F, were utilized as partially cement substitution by (10, 20 and 30 ) % of 

cement weight. The effect of slag and fly ash on the mechanical properties of 

porous concrete was investigated by conducting the mechanical tests. The 

results indicated that slag and fly ash reduced the compressive strength at 7 

days by (10 %) and (4.4 %) for slag and fly ash, respectively, while increased 

it at 28 days by (26 %) for slag replacement and (26.6 %) for fly ash 

replacement. The best selected replacement ratio was (20 %) for both slag and 

fly ash for the three aggregate types. So, these mixtures were examined for 

thermal conductivity.   

         The mixture that provided the accepted value of thermal conductivity 

coefficient for each aggregate type, which contained replacement of (20 %) 

fly ash, was adopted to produce porous concrete units. Compressive strength, 

density and water absorption test were conducted for the units. The results 

indicated that porous concrete units with normal aggregate had the highest 

compressive strength and density and the lowest absorption. 




