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Abstract

The present study represents an experimental work to study the
production of lightweight cement mortar and boards using four types of fine
aggregate including minced rubber tires, minced plastic wastes, a mixture
from the previous types by weight (1:1), and a mixture composed from
substitution 10% from the previous type by natural sand. The use of these
wastes has role in getting rid of their huge quantities which constitute a
fundamental environmental problem because of the difficulty of its
degradation.

Four cement: aggregate mix proportions have been used including 1:0.5,
1:0.7, 1:1, and 1:1.2 for each aggregate type mentioned above, with changing
the wi/c ratio and superplasticizer content to have a constant flow of about
23%. Also, the effect of different curing methods was studied. These include
continuous submerge in water, autoclave curing for 3 hours, and carbonation
curing by 50% and 100% CO, at 50 - 75°C for 90 minutes.

The results indicated that it is possible to produce lightweight cement
mortar with dry density at 28 days of all mixes range between (1335.2 to 1688
kg/m3). The use of this aggregate type provides higher surface area which
needs higher water and superplasticizer content to get the required flow, but
careful should be taken to balance between the amount of water and
superplasticizer added to avoid the possibility of segregation. So it was found
that the mixture of minced plastic and rubber aggregate give the best
properties.

Results also indicated that all aggregates types with cement: aggregate mix

proportion 1:1 satisfied the flexural strength requirements of American
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specifications ASTM C208-95 (2001) for cellulosic fiber insulating boards,
and were with thermal conductivity lower than that for brick and concrete
having density lower than 2000 kg/m®.

Hardened properties were enhanced by using plastic aggregates more than
tire rubber aggregates. The improvement in compressive strengths was (up to
80%) and significant improvement in tensile strengths (up to 70%) as well as
in toughness. On the other hand, results indicated that the importance of the
carbonation curing (CO,) of mortar and boards has been found to develop
mechanical properties and densifying the microstructure of the all boards and
a reduction in both the total porosity in comparison by water curing and
autoclave curing. Results also indicated that curing by autoclave or curing
with 50% or 100% CO, cause increase in the 7 days strength with those cured
by water but the strength equalized at 28 days age.

Using tire rubber and plastic aggregate with different weight percentages
led to decreasing in thermal conductivity and reduction in drying shrinkage.
The values of thermal conductivity at 28 days of all mixes range between
(0.5083 to 0.6972 W/m.K). The maximum value of drying shrinkage in 90
days of all types boards is (98-118x10°) mm/mm for all curing types and

considered moderate.
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