
ABSTRACT 

              Using eco-friendly materials in concrete gained significant importance at 

present, due to its environmental, economic benefits and achieving the 

sustainable engineering principles and may improve the concrete properties. This 

thesis presents the production of lightweight foamed concrete by using eco-

friendly materials. 

             Fly ash and Polyvinyl Chloride (PVC) are used as partial replacements of 

cement and natural fine aggregate, respectively. Fly ash was used as a cement 

replacement by (5, 10, 15, 20 and 25) % as a weight ratio of cement, the waste 

PVC was used to replace natural fine aggregate by (2, 4, 6, 8, and 10)% as a weight 

ratio of natural fine aggregate. Foam agent with amount  (3.4 lt/m3) was used. 

This present work deals with properties of eco-friendly lightweight foamed 

concrete (eco-friendly LWFC), fresh properties tests such as workability by flow 

table test and fresh density, and hardened properties test such as compressive 

strength, splitting tensile strength, modulus of rupture, static modulus of 

elasticity, thermal conductivity, dry density and water absorption, at normal 

curing age 7, 28 and 90 days. The effect of the replaced fly ash and waste PVC fine 

aggregate on eco-friendly LWFC mixes has investigated in this study. 

The test results show that the replacement of cement by fly ash improves 

the fresh properties (workability and fresh density), ultimate hardened properties 

(compressive strength, splitting tensile strength, modulus of rupture and static 

modulus of elasticity) and little effect on thermal conductivity of Lightweight 

foamed concrete (LWFC). 

The fresh properties test results of eco-friendly LWFC specimens show that 

using waste PVC as a partial replacement of natural sand increases and the water 

demand that required to achieve the same workability, and decreases the fresh 

density by (4.17, 6.5, 9.7. 12.5 and 14.6) % with increasing pVC ne aggregate 

replacement ratio (2, 4, 6, 8 and 10) %, respectively and decreases in all of the 

mechanical properties of eco-friendly LWFC specimens contained waste PVC fine 

aggregate. 



The eco-friendly LWFC exhibits superior thermal insulation in comparison 

with plain concrete mix. This was observed by the resultant reduction in the 

thermal conductivity coefficient. In fact, the thermal1 conductivity decreased with 

waste PVC fine aggregate replacement increased, the increase is (21.3, 28.8, 40.6, 

52.55 and 67.8) % at PVC fine aggregate replacement (2, 4, 6, 8 and 10) %, 

respectively. 


