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Abstract-Compared to conventional concrete, lightweight 
concrete is more brittle in nature however, in many situations its 
application is advantageous due to its lower weight. The 
associated brittleness issue can be, to some extent, addressed by 
incorporation of discrete fibers. It is now established that fibers 
modify some fresh and hardened concrete properties. However, 
evaluation of those properties for lightweight fiber-reinforced 
concrete (LWFC) against conventional/normal weight concrete of 
similar strength class has not been done before. Current study 
not only discusses the change in these properties for lightweight 
concrete after the addition of steel fibers, but also presents a 
comparison of these properties with conventional concrete with 
and without fibers. Both the lightweight and conventional 
concrete were reinforced with similar types and quantity of 
fibers. Hooked end steel fibers were added in the quantities of 0, 
20, 40 and 60kg/m3. For similar compressive strength class, 
results indicate that compared to normal weight fiber-reinforced 
concrete (NWFC), lightweight fiber-reinforced concrete (LWFC) 
has better fresh concrete properties, but performs poorly when 
tested for hardened concrete properties.  

Keywords-lightweight; steel fibers; density; elastic modulus; 
ductility 

I. INTRODUCTION 

Structural lightweight concrete is defined as the one with 
minimum 28-days compressive strength of 17MPa and 
equilibrium density between 1120 and 1920kg/m3[1], whereas 
a cubic meter of conventional concrete weighs around 2300kg. 
Compared to conventional concrete, structural lightweight 
concrete generally weighs 25% to 35% less [2]. This reduced 

weight not only imparts favorable effects on foundations, but 
also lowers the seismic inertial mass [3]. Wide acceptance of 
the lightweight concrete by the construction industry in the 
past has been hindered by multiple factors including the lower 
strength of lightweight aggregates, the aggregate availability, 
the extra attention required during designing and making of 
lightweight concrete due to its higher water absorption and 
most importantly due to its higher brittleness associated with 
the material compared to the conventional concrete. 
Nevertheless, current consumption trends show that structural 
lightweight concrete is getting momentum [4], as an 
increasing number of industrial plants have been set up for 
production of artificial aggregates addressing the aggregates’ 
availability issue. Design engineers now have the choice of 
selecting among varieties of artificial aggregates such as 
expanded clay and expanded shale etc. Moreover, 
development of mineral and chemical admixtures and 
improvement in particle strength of the artificial aggregates 
over the years have made it possible to produce lightweight 
aggregate concrete with better mechanical and rheological 
properties. 

As for the concerned brittleness issue, studies suggest that 
discrete fibers can be used to make concrete a more ductile 
material. Use of fibers in concrete has been found to affect the 
properties of fresh and hardened concrete [5-7]. This effect so 
far has been quantified mostly for the conventional concrete 
and its test results have been made part of different committee 
reports and code sections[8, 9]. Our understanding, however, 
regarding the influence of fibers on fresh and hardened 
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