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Abstract

The effectiveness of internal curing (IC) to improve concrete
properties and reduce plastic shrinkage cracking in lightweight
aggregate concrete was evaluated using different states of the
absorption of lightweight aggregate (0, 50, 100) % at different
concrete ages (7, 28, and 56 days). Internal curing was obtained by
using two types of pre-wetted porous aggregate (LWA), pumice and
limestone, as a partial replacement of coarse aggregate. The evaluation
was conducted on concrete mixtures containing fibers (600
gm/m?) with and without silica fume (8% by weight of cement).
Two values of water-to-cementitious materials (w/cm) ratio, 0.45 and
0.3, were used 1n the study. The following tests were conducted in this
work: slump, plastic shrinkage, fresh density, compressive strength,
splitting tensile strength, hardened density and ultra-sonic pulse
velocity tests.

The results showed that the use of LWA as a source of IC can
enhance the properties of plastic and hardened concrete at all ages
especially when the low w/cm ratio was used.

For plastic concrete, all mixtures containing IC exhibited an
enhancement in the durability of concrete by reducing plastic
shrinkage cracking. This reduction is proportioning with the quantity
of internal curing water supplied by the lightweight aggregate. The
mixture containing 100% absorption and 0.3 w/cm ratio exhibited a
reduction in plastic shrinkage cracking with about 75% compared with
the plastic shrinkage cracking occurred in the mixture containing 0%

absorption and 0.3 w/cm ratio.



For hardened concrete, all mixtures containing silica fume and
fiber and have a full absorption (100%) of pumice or limestone
exhibited the maximum compressive strength and splitting tensile
strength at all ages, for both w/cm ratios. The increase in strength was
more obvious at the later ages (56 days).

The enhancement that occurred in the mechanical properties of
LWA concrete incorporated with using (silica fume and fiber) for the
mixture containing 100% absorption and 0.3 w/cm ratio is presented
by the increase in the compressive strength and splitting tensile
strength with approximately 24 % and 33% for pumice, 20% and 18%
for limestone, respectively, compared with the mixture containing 0%
absorption and 0.3 w/cm ratio. While the mixture containing 100%
absorption and 0.45 w/cm ratio exhibited the increase in compressive
strength and splitting tensile strength with about 38% and 33%, for
pumice, 10% and 12 % for limestone, respectively, compared with the
mixture containing 0% absorption and 0.45 w/cm ratio.

All mixtures containing 100% absorption exhibited the most
enhancement of the properties of plastic and hardened concrete; with
one exception, when the mixture containing 100% absorption and high
w/cm ratio (0.45) with no silica fume. Because this mixture containing
high amount of water with no fine materials to consume water, an
adverse effect is noticed on the mechanical properties of concrete.
Based on all results, the full absorption LWA (100% absorption) is the
optimum percentages to improve the mechanical properties of plastic
and hardened concrete at all ages.

However, the mixtures containing fiber and a full absorption
LWA (100% absorption) exhibited a reduction in the compressive
strength and splitting tensile strength at all ages with about 45% and
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50% for pumice, 10% and 20% for limestone, respectively, compared
with the mixture containing fiber with no LWA. In addition, the
mixtures containing fiber, silica fume and a 100% absorption
exhibited a reduction in the compressive strength and splitting tensile
strength at all ages with about 46% and 49%, for pumice, 5% and 2%
for limestone, respectively, compared with the mixture containing
fiber and silica fume with no LWA.

Further, the results of ultrasonic test ranged between (3.46 to
5.287) km/sec for both w/cm ratios; this means that the velocity of the
waves passing through the specimens increases proportionally with

increasing the concrete strength.
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