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Zirconia-Toughened High Performance Concrete Beams
(KUAS-92-CI-001)
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Abstract

The cement paste and the mortar of high performance
concrete adding stabilized zirconia have been investigated to
show their strength, elastic moduli and fracture toughness.
Meanwhile, zirconia-toughened concrete beams are subjected to a
cycle loading here. Results show that the matrix of HPC obtains
the optimum materials properties when the volume fraction of
zirconia is at 4%. The compressive strength of cement paste and
the mortar at the 28" day of the age increases 15 and 11
individually, and their fracture toughness increases 6 and 5 in
turns. Zirconia at 6% volume concentration of the binders will
degrade the material properties of HPC due to the microcracking
or some other unknown factors. If a sine cycle deformation apply
to zirconia-toughened concrete beams, the stresses in the beam do
not have much differences with and without adding zirconia in
the beginning, and the stresses in the beam with zirconia decrease
when the numbers of cycle continue to increase. This reveals that
zirconia can enhance the fracture toughness of the concrete
beams.
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