
 

ABSTRACT 

 

Fires are considered one of the real risks that may cause the 

collapse of buildings, and due to the spread of lightweight concrete, the 

study of the structural behavior of this type of concrete with multiple types 

of fiber under the influence of high-temperature change is necessary. 

Lightweight concrete may contain different types of materials that have 

different behaviors for this type of concrete under the influence of 

temperature change. 

In this thesis sixteen concrete mixes were studied, these were 

divided into two sections where the first section includes experimental 

mixes without reinforcing fibers and the second part includes concrete mixes 

with reinforcement with three types of fibers are polypropylene, carbon, and 

steel fibers. These mixtures were as follows: a reference concrete mix 

containing only ordinary Portland cement, and 10 mixes containing a 

different percentage of fine and coarse lightweight aggregates (pumice), 

which was replaced by the fine and coarse aggregates by 20%, 40%, 60%, 

80 %, And 100%) respectively. The results obtained that the production of 

light-weight concrete by replacing coarse aggregates by more than 60% and 

the best rate was 100% by replacing ordinary coarse aggregates with 

lightweight coarse aggregates. 

Fresh and Harden's properties were tested, and fresh properties 

were evaluated for slump tests and fresh density tests. The hardened 

properties include compressive strength, flexural strength, water absorption, 

ultrasonic pulse speed, and dry density tests of the furnace. Moreover, the 

study core on the influence of added fibers on mixtures for lightweight 

aggregate concrete. Three types of fiber additives were used: polypropylene 

fibers, carbon fibers, and steel fibers. 0.025 % of polypropylene fibers per 

cubic meter concrete were used. 1 % of carbon fiber and 1% of steel fiber. 



 

The mechanical properties of all mixtures at laboratory 

temperatures were (23 ± 3) °C. The reference mixture showed better 

performance in terms of density compared to the rest of the mix. The binary 

mixture had more behavior in terms of density than the rest of mixtures 

containing one substitute. The compressive resistance values ranged from 

(15-24) MPa, with a density of (1600-1760) kg / m3. 

 The behavior of six concrete mixes in addition to the reference 

mix of ordinary concrete after exposure to temperatures 100,250, 350 and 

450 °C for two hours and then cooled in two ways (water and air) as well as 

examined directly and the results showed that the concrete mixes containing 

fiber Better behavior compared to other mixtures, especially at high 

temperature. 

 

 

 


