VEARY SRR R
The 7th National Conference on Structure Engineering
Chung-Li, Taiwan, R. O. C., 22-24 Aug. 2004

FREREIBHEBL2TT AR
Zirconia Toughened Concrete—Microcrack Mechanism
Hrast giew 2 =pn
Huang Hsing Pan, Wen-Ten Kuo, Wei-Long Tsal
R A N R T E
PH i P F L ARk Bl
SHa e PEAFI AR YA
Department of Civil Engineering
Kaohsiung University of Applied Sciences

#F &

MR G R IR T PRI RKEFIEA A IR P R
/}’ii ﬁ)’:’\ii“a ) 33'7?'\— %;é—)}:‘lj l“é]{} fﬁ’};‘ﬁg o ?IJ’}} %J’Q'{I—HJ‘EAW N ﬁ;#:}ﬁfpi:;_‘yl’é‘_/é ﬁ%#a_%’m
Har Bt s v RO ai s sl dz o § L 2RES D Bie
MR EF BRI b M e AR B BRI R R R
g Ve ﬁi‘?ﬁécl’}’jﬁﬁ}i SN REE e F I f%?"/ﬂf{’,}_ 28 % B 0 3%5 i f;,@gﬁ
FET RPUREAAS 17%  EALICH S 14%- b A58 26%: FF 45 B4 T
6%p% » H ok s AH4e 2B md F g RA D 10%RF 0 5 R e g
o o
MAEF MOH AL b ias it F g R

Abstract

Concrete consisting of the mortar and the monoclinic zirconia contains many micro-cracks.
This leads to the toughness increments of concrete. It belongs to a kind of crack-shielding
mechanisms. The analytic form of the toughness of the cracked solids is derived by means of the
weight function theory, the decomposition technique and the mean-field approach. This formula
is suitable for the crack-tip toughness of the damaged solid. The toughness change of zirconia
toughened concrete depends on the crack density and the Poisson ratio of the concrete, but
independent of the shape of the crack. Experimental results show that the mortar containing
zirconia can increase its the compressive strength, the elastic moduli and the toughness. When
the age of the zirconia toughened mortar is on the 28" day, the mortar with 3% zirconiaincreases
17% of its strength, 14% of its elastic moduli and 26% of its toughness. While the mortar
contains 6% zirconia, the increasing rate of its effects will be ailmost two times of that with 3%
zirconia. However, the increasing rate reduces if the concentration of zirconiais up to 10%.
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