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EXTENDED ABSTRACT

Foamed concrete is an increasingly popular material
for diverse construction applications, from thermal/acoustic
insulation and building elements to mine reinstatement and
ground stabilization. Current research is aimed at
developing a glass foamed concrete using high-speed
disperser developed at Riga Technical University (Latvia) in
2011 (Mironovs et al., 2011) with optimal pore distribution
while improving the structural and thermal properties.
Cavitation treatment of pozzolanic materials before concrete
mixing is proposed in (Justs et al., 2012) in order to
disaggregate agglomerated particles, to reach better particle
dispersion in concrete mixture along with surface activating
proved to be simple, fast and effective way to improve
concrete mixture properties. Recently, foamed concrete has
been designed utilizing (i) fly ash as sand or filler aimed to
achieve uniform distribution of the air bubbles (Jones and
McCarthy, 2005), (ii) polypropylene fibers were used to
improve the compressive strength, tensile strength and
increase the drying shrinkage resistance (Bing et al., 2011),
and in the present research waste glass powder was used to
substitute Portland cement. Waste glass powder was
obtained from incandescent light bulb chips which were
ground for 30 minutes into powder in laboratory planetary
ball mill Retsch PM400 (with rotation speed 300 min™).

There are no standard methods for proportioning
foamed concretes therefore the first set of the experiments
was hold on finding right proportion of the components of
the mixture with lower as possible water/cement or
water/binder ratio which could guarantee the necessary flow
of foamed concrete mortar and it’s creamy consistency in
the high-speed disperser with angular rotation speed from 0
to 9000 rpm. The w/c ratio for the foamed concretes was
maintained at 0.43 as a basis of comparison and because it
provided sufficient consistence for the majority of mixtures
within the range of densities and constituent materials
considered. To examine the influence of foam content on
the properties of foamed concrete, three grade densities, 600
kg/m’, 800 kg/m® and 1000 kg/m® were designed using
different foam volume fractions. Test specimens were cast
by hand compaction only. Cubic 50x50x50 mm and
prismatic 40x40x160 mm specimens were prepared in order
to determine compressive and bending strength. Slab
specimens 350x350x50 mm were prepared in order to
determine thermal conductivity. The consistence of foamed
concrete was assessed in terms of slump flow spread and
was measured by means of cylinder.

Compressive strength tests were conducted on Controls
(model 50-C56G2) semi-automatic compression machine
(3000kN). The compressive strength of concrete specimens
was determined at the age of 28 and 56 days in accordance
with LVS EN 12390-3:2009/AC:2011 and three specimens
were tested at each age. The flexural strength tests were
conducted on MUHM-100 (“Pemyxrop”, 1965). Physical
properties of hardened foamed concrete samples like density
(LVS EN 12390-7:2009), water absorption and thermal
conductivity were defined. Keyence corporation VHX-2000
optical microscope with lens VH-Z20R/W was used for
optical imaging and air-void distribution analysis.

The difficulty of present investigation was to obtain
low thermal conductivity, for which the presence of void
space should be suitable, and a high mechanical strength,
for which matter instead of void space was needed. Another
risk was to obtain poor mixtures distribution and
segregation but application of high-speed disperser reduced
that risk. The use of waste glass powder in foamed concrete
benefited compressive strength development, particularly
after 28 days as cement substitute at level of 20% and as
filler. In total the compressive strength results varied from 3
to 14 MPa corresponding to concrete densities from 600 to
1000 kg/m® and thermal conductivities 0.19 — 0.23 W/mK.

Keywords: foamed concrete, waste glass powder.
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