
 

 

ABSTRACT 

Lightweight foamed concrete (LWFC) is a contemporary of concrete 

technology having good strength properties with lightweight density and 

good workability. It is used in modern concrete technology and extensively 

in the construction applications of long-span concrete structures, high rise 

buildings, road sub-bases and others. 

Fresh and hardened properties of LWFC have been tested. The fresh 

properties of LWFC were evaluated by flow test, slump test and fresh density 

test. Whereas, the hardened properties include compressive strength, 

splitting tensile strength, flexural strength, static modulus of elasticity, 

flexural toughness, ultrasonic pulse velocity, water absorption and oven dry 

density tests. Besides, the study focuses mainly on the effect of the added 

fibers to LWFC mixes. Three types of fibers addition have been used which 

are carbon fibers, polypropylene fibers and hybrid fibers. A combination of 

the carbon fibers and polypropylene fibers is used to obtain the hybrid fibers. 

The volume fraction of carbon fibers are 0.5%, 1.0% and 1.5 and 

polypropylene fibers is 1.5%. While the volume fraction of hybrid fibers 

"CF+PPF" are "0.5+1.0"% and "1.0+0.5"%. 

Additionally, the LWFC was exposed to different stages of elevated 

temperature, which are 200, 250, 300, 350 and 400 0C. 

The results show that the addition of fibers to the LWFC reduces the 

workability and improves the hardened properties. The highest increases in 

compressive, splitting tensile and flexural strength of LWFC are 29%, 60% 

and 118%, respectively, due to the use of 1.5% carbon fibers. On the other 

hand, the LWFC reinforced with polypropylene fibers exhibits a slight 

increase in splitting tensile and flexural strength. The optimum percentage 

of hybrid fibers that yields the highest increment in LWFC is "1.0% CF + 



 

 

0.5% PPF". Such increments are 26%, 55% and 114% for the compressive, 

splitting tensile and flexural strength of LWFC. 

The flexural toughness results increase as volume fraction of fibers 

increases. The hybridization shows the best flexural toughness values due to 

the cooperative work of the carbon and polypropylene fibers that improve 

the performance of flexural toughness at micro-cracks and macro-cracks. 

Therefore, the use of 1.0% carbon fibers + 0.5% polypropylene fibers gives 

the best results in this regard. 

On the other hand, the elevated temperature decreases the mechanical 

properties of LWFC. The changes of strength properties values may slightly 

be reduced with the temperature up to 250 ºC. However, the highest effects 

on compressive strength appeared once the elevated temperature raised to 

400 ºC. But the addition of the fibers to the LWFC improves the performance 

of such concrete in high temperature degrees. However, the carbon and 

hybrid fibers show the best performance against elevated temperature. 

 

  

 

 

 

 

 

  

 




