
Abstract 

Recently and for economic reasons, many types of research in Iraq have 

expanded in the field of material technology involving the properties of the 

lightweight concrete using artificial and natural lightweight aggregate. Very 

limited amount of work have been carried out to investigate the flexural and 

shear strength of lightweight concrete members. Therefore, it is important to 

study the properties and their structural behavior. The present study is to 

investigate the behavior of flexural and shear strength of two types of 

lightweight reinforced concrete beams using expanded clay and pumice 

lightweight aggregate with using of silica fume admixture. 

A lightweight concrete mixtures were used with a partial replacement of 

the gravel 60% expanded clay and other mixes were use 75% pumice as a partial 

replacement of the crushed gravel. The value of compressive strength was about 

31.5 and 28.6 MPa at 28 days for expanded clay and pumice lightweight 

aggregate concrete respectively. Eighteen reinforced concrete beams with 

dimensions of (150×150×750) mm were fabricate and tested, and the 

investigated parameters were the stirrups reinforcement ratio (ρv = 0%, 0.43%, 

0.86%, 1.22%, and inclined stirrups) and types of concrete. The deflection at 

mid-span also is measured using mechanical dial gauge. The experimental 

results were compared with the theoretical results using the formulas of ACI 

318M-14, as well as with the results of normal weight concrete beams. 

The experimental results illustrated that the lightweight concrete beams 

were show less ultimate load, and ductility than normal weight concrete beams. 

When compared with normal-weight concrete, it was observed that the beams 

reinforced with (ρv = 0.86%) gave higher load capacity about 53% and 35% for 

expanded clay and pumice lightweight concrete respectively.  



For expanded clay lightweight concrete beams, the results show that the  

beam (BE8) reinforced with inclined stirrups (45𝑜) gave higher strength about 

(7.5%) than the beam (BE4) reinforced with vertical stirrups. 

In general, experimental values of the shear and flexural strength showed 

a significant rising with the increasing of the ratio of transverse reinforcement 

(stirrups), as well as the experimental results gave higher values than results 

expected by ACI318M-14. 

 




