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Abstract

High-performance cement-matrix composite consists of the binder as the matrix and fine
aggregate as the inclusion with three volume fractions of 28%, 50% and 67% individually.
SEM samples are taken at the upper, middle and lower part of the specimen, individually, and
each sample was investigated with five magnifications as 500 times, 1000 times, 3000 times,
4000 times and 5000 times. Results show that the crack density of the material measured by
random observation is always greater than that by a regular-rule one. The measured crack
density of cement-based materials is getting small as the SEM magnification increases, and
will go to an asymptotic value when the magnification reaches 3000 times or after. By
comparing with the experiments and the micromechanics-based calculations of the bulk
modulus, shear modulus and the stress intensity factor for the binder and the mortars, the
theoretical values are close to the experimental ones at the average crack density chosen
between 3000 times and 5000 times magnification. The crack density measured between 3000
times and 5000 times magnification is optimum for cementitious materials.
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