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Abstract

Foamed concrete is either a cement or lime mortar, classified as lightweight concrete, in which air-voids are entrapped in the
mortar matrix by means of a suitable foaming agent. It have many advantages when compared with conventional concrete such
as advanced strength to weight ratio, lower coefficient of thermal expansion good sound insulation as a result of air voids within
aerated concrete. In this study sodium lauryl sulphate is used as the foaming agent. This study aims to determine optimum
dosage of sodium lauryl sulphate required. Also, in order to increase the strength of foamed concrete, studies are to be conducted
on specimens with fly-ash as partial replacement of cement. The work also includes the evaluation of mechanical properties of
foamed concrete and influence of admixtures in foamed concrete.
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I. INTRODUCTION

Structural LWC has an in-place density (unit weight) on the order of 1440 to 1840 kg/m?3 compared to normal weight concrete a
density in the range of 2240 to 2400 kg/m3. For structural applications, the concrete strength should be greater than 17.0 MPa.
Lightweight aggregates used in structural lightweight concrete are typically expanded shale, clay or slate materials that have
been fired in a rotary kiln to develop a porous structure. Other products such as air-cooled blast furnace slag are also used. There
are other classes of non-structural LWC with lower density made with other aggregate materials and higher air voids in the
cement paste matrix, such as in cellular concrete. One such aerated concrete is foamed concrete. Foam concrete also known as
foamcrete, cellular lightweight concrete or reduced density concrete, is defined as a cement based slurry, with minimum of 20%
by volume of foam entrained into the plastic mortar. Mostly no coarse aggregate is used for production of foam concrete. The
correct term would be called as mortar instead of concrete. Sometimes it may be called as “Foamed Cement” or “Foam Cement”
because of mixture of only cement and foam without any fine aggregate. The density is normally controlled by adding foam by
weight of cement.

Il. LITERATURE REVIEW

Ameer et.al.(2015),describes an experimental study of an enhancement of pre-formed foamed concrete, 1300-1900 kg/mé, by
utilising two types of additives, silica fume and fly ash, to partially replace Portland cement and fine sand. They focused on
consistency, mechanical and thermal properties as well as presenting a comparison with normal weight, lightweight and foamed
concretes. In addition to conventional foamed concrete mixes (FC), foamed concrete mixes with high flowability and strength
(FCa) were also manufactured in this study. The FC mixes had 28-day compressive strengths from 6 to 23 MPa and
corresponding thermal conductivities in the dry state from 0.475 to 0.951 W/mK, whereas for the same density range, the FCa
mixes gave 19-47 MPa and 0.498-0.962 W/mK, respectively. Compared to other studies on foamed concrete, the results from the
mixes investigated in this study showed higher strengths (for a given density), higher tensile to compressive strength ratios and
higher moduli of elasticity. [1]

Ali etal. (2014), exhibits the raw materials used in aerated concrete, types of agent, properties and applications. The
production method is classified for each foamed and autoclaved concrete. The literature review of aerated lightweight properties
is focuses on the porosity, permeability, compressive strength and splitting strength. [2]

Hilal et al. studied on void structure and strength of foamed concrete made without/with additives. Study has been undertaken
to investigate the effect of different additives on the strength foamed concrete by characterizing air-void size and shape
parameters and identifying the influence of these parameters and changes to cement paste microstructure on strength. Nine
different mixes, made using a preformed foam, were investigated with varying density (nominally 1300, 1600 and 1900 kg/m?)
without/ with additives (silica fume, fly ash and super plasticizer) used either individually or together. Optical microscopy and
scanning electron microscopy were used in this investigation. Compared to the conventional mixes, inclusion of additives
(individually or in combination) helped to improve both the cement paste microstructure and air-void structure of foamed
concrete. For a given density, although the additives in combination led to increased void numbers, higher strength was achieved
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due to reduced void size and connectivity, by preventing their merging and producing a narrow void size distribution.
Furthermore, super plasticizer has the most beneficial influence on voids when used alone and it further improves void structure
(smaller and number voids) when used in combination with other additives. Not only enhancement of void structure but also
improved cement paste microstructure both contribute to the strength of the foamed concrete. [1]

Prakash et.al. (2013), investigated the feasibility of using aerated concrete block as an alternative to the conventional masonry

units. The preliminary studies focused estimating physical, strength and elastic properties of Aerated concrete block units. These
included Initial rate of absorption, density test, water absorption test etc. The compressive strength, modulus of elasticity and the
flexural strength of the units were obtained. There is scanty information on the physical, strength and elastic properties of
Aerated concrete blocks. The present investigation has endeavoured to study all such properties. Having obtained the results, it
would now be interesting and useful to compare the results with that of conventional masonry units. [6]
Ramamurthy et al. studied on the behavior of foam concrete under sulphate environments. This reports the effects of variation in
density, concentration and type of cation associated with sulphate on the expansion, mass and strength loss of foam concrete
produced with two synthetic surfactants. Comparisons are made between behavior of foam concrete of different densities and
that of corresponding base mixes of mortar without foam. The investigations indicated that the expansion in sodium sulphate
environment was up to 28% higher than that of magnesium sulphate environment which can be attributed to greater quantum of
ettringite formation in sodium sulphate environment. The major deterioration mechanism in magnesium sulphate environment is
disintegration of cementing material and this contributed to loss in mass of 1% and higher sulphate deterioration factor of 0.4 for
specimens under very fiber severe magnesium sulphate environment. Irrespective of the type of sulphate environment, the
deterioration of foam concrete was lower than that of base mix.[5]

Sathya Narayanan et al Studies deals with the identification of suitable set accelerator for foam concrete made using sodium
lauryl sulphate as foaming agent, which is facilitating demoulding time within 2 h. As conventional accelerators, calcium
chloride, calcium nitrate, triethanol amine were not-effective in foam concrete, alum and Class-C fly ash were tried. Demoulding
test was performed to the mixes having optimum density (1200-1300 kg/m3). From the studies it showed Class-C fly ash has
been identified as the most appropriate accelerator for foam concrete mix with SLS. Use of Class-C fly ash as (i) complete
replacement of sand and (ii) combination mixes provide flexibility in its adoption as an accelerator. Class-C fly ash was observed
as a potential set-accelerator, facilitating demoulding at 90 min.[4]

Shi Cong et.al. (2007) suggested that use of high percentages of recycled aggregates in concrete would usually worsen the
concrete properties. This paper tries to address the deficiency of the use of recycled aggregates by systematically presenting
results on the influence of incorporating Class F flyash on concrete properties. In this study, two series of concrete mixtures were
prepared with water-to-binder W/B ratios of 0.45 and0.55. The recycled aggregate was used as 0, 20, 50, and 100% by weight
replacements of natural aggregate. In addition, flyash was used as 0, 25, and 35% by weight replacements of cement. The results
showed that the compressive strengths, tensile strengths, and static modulus of elasticity values of the concrete at all ages
decreased as the recycled aggregate and the flyash contents increased. Further, an increase in the recycled aggregate content
decreased the resistance to chloride ion penetration and increased the drying shrinkage and creep of concrete. Nevertheless, the
use of flyash as a substitute for cement improved the resistance to chloride ion penetration and decreased the drying shrinkage
and creep of the recycled aggregate concrete. The results showed that one of the practical ways to utilizes high percentage of
recycled aggregate in structural concrete is by incorporating 25-35% of flyash as some of the drawbacks induced by the use of
recycled aggregates in concrete could be minimized.[7]

Y.H. Mugahed Amran et al. The paper dealt with the studies of properties and applications of foamed concrete, which
included a review of foamed concrete constituents, fabrication techniques, and properties of foamed concrete. Foamed concrete
consists of basic and supplementary components. This paper provided a review of foamed concrete constituents, fabrication
techniques, and properties of foamed concrete. It also aimed in providing a comprehensive insight into possible applications of
foamed concrete in the construction industry today.

The compressive strength is considered as the primary function of the desirable density design, as a main consideration for this
lightweight concrete, which can finally be used to fabricate structural, non or semi-structural components. Meanwhile, durability
is another property of foamed concrete that needs to be at a level which can effectively allow it to resist the aggressive
environments. This can be achieved by selecting the most suitable type of foam agent added. Foam agents produce a uniformed
distribution of pores, where they decrease the segregation problem in an early state, prevent the ingression of chloride, prohibit
sulphate attack and increase the time range during fire while enhancing its fire resistance. Stable foamed concrete production
depends on many factors such as type of foaming agent, method of preparation of foaming agent to initiate a uniform or
homogeneous distribution of air voids (bubbles), design calculation accuracy of the mixture, and foamed concrete production,
hence the enhancement of performance in fresh and hardened states are significantly elaborated. order to produce foamed
concrete with high consistency and stability, it is recommended to reduce the volume of foaming agent, using partial replacement
of cement by either fly ash or silica fume which reduces the process of heat of hydration.[8]

Zhang et al. studied on geopolymer foam concrete as the development of sustainable construction and building materials with
reduced environmental footprint in both manufacturing and operational phases of the material lifecycle is attracting increased
interest in the housing and construction industry worldwide. Recent innovations have led to the development of geopolymer
foam concrete, which combines the performance benefits and operational energy savings achievable through the use of
lightweight foam concrete, with the cradle-to-gate emission reductions obtained through the use of a geopolymer binder derived
from fly ash. To bring a better understanding of the properties and potential large-scale benefits associated with the use of
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geopolymer foam concretes, this paper addresses some of the sustainability questions currently facing the cement and concrete
industry, in the context of the utilisation of foam concretes based either on Ordinary Portland Cement (OPC) or on geopolymer
binders. The potential of geopolymer binders to provide enhanced fire resistance is also significant, and the aluminosilicate basis
of the geopolymer binding phases is important in bringing high temperature stability.[9]

I1l1. CONCLUSIONS

—  Strength was maximum attained when 7.5% of foam by weight of cement were added to the concrete.

—  Fly ash which is a waste product from coal industry replaces cement which makes the foamed concrete much less denser and
stronger 20% replacement showed better strength.

—  The use fly ash which is freely and readily available can make foamed concrete cost effective.

— Foamed light weight blocks can be used for wall panels, insulating panels over the wall to make it more thermal insulating.

—  Fly ash use enables the large utilization of waste product which brings down the exploitation of natural resources; reduce the
emission of greenhouse gases.
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