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Strength evaluation of ultra high-strength cement paste by crack propagation analysis of microstructure
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In order to examine the influence of the micro-scale morphology on the macro-scale strength of the ultra
high-strength cement paste, we conduct a series of numerical material tests (NMTs) on its microstructure.
The NMTs can be realized by carrying out the crack propagation analysis under macroscopic compressive
loading for the microstructures with a focus on the influence of the void and the unhydrated cement on the
macroscopic strength. The results indicate that, rather than the unhydrated cement, the volume fraction of
the void contained in the microstructure is much influential on both the macroscopic compressive strength.
Key Words : ultra high-strength cement paste, strength evaluation, crack propagation analysis,

microstructure, homogenization
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(a) Macro structure

X

Y

x
1

x
2

y
1

y
2

(b) Micro structure
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