
Chapter 7

Conclusions

After the results given by the statistical analysis some determinant conclusions can be
elaborated referring to each part of the material behaviour.

• In the elastic part an RVE can be found for the Elastic Stiffness given a certain
density aggregate distribution, see for instance Figure 6.22, with a remarkable
accuracy. The highest size for the RVE is found for medium aggregate densities,
such as 45%. Slightly lower values for the RVE can be found for density 30%
and, finally, the lowest values are given by density 60%. These results show a
good agreement with recent works [16].

• The statistical results indicate that an RVE for the Tangent Stiffness is also
possible to be found in the hardening part. Although, its size should be larger
than the ones used in this analysis. According to the Chi-Square values in Figure
6.20, sizes 30 to 50 should be tested in order to find a RVE with a reasonable
level of accuracy.

• It is also possible, according to the results shown in Figure 6.21, to find an RVE
for the Peak Load values (i.e. the coordinates of the Peak Load). In spite of
that, the cell sizes tested in this study are not large enough to make possible a
quantification of this RVE. It is also necessary for the x-coordinate of the Peak
Load to perform a study increasing the number of the realisations. For that,
further study for the RVE is also suggested.

• The existence of an RVE for the Tangent Stiffness in the softening part is ques-
tionable. Statistical results show that the expectation for this parameter does
not converge.

An explanation for the results obtained in the softening part can be elaborated as
follows. The same value for the c parameter has been chosen for all the samples in this
study. This parameter is related with the width of the damage band. For that, we can
ensure that this width is the same for every tested sample. It is also explained that in
the latest steps of the test, all the strain is concentrating in the damaged band, allowing
the rest of the cell to unload elastically. The area that is unloading will be larger in
the bigger samples and this contributes to increase the slope (Tangent Stiffness) in the
global mechanical response.
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Another remark must be done referring to the results obtained with different den-
sities. Higher densities show a more brittle mechanical behaviour. An explanation can
be given for this considering that this samples are constituted by a larger number of
aggregates as well as ITZ. Then, as the ITZ areas are placed closer to each other, a
failure can propagate through them much faster. This causes a faster concentration of
the strain in the failure band and, for that, a more brittle behaviour in the mechanical
response.

A final conclusion can be enunciated as follows: the elastic part of the material
behaviour is the one that shows better statistical results for the Elastic Stiffness, being
possible to find an RVE with notable accuracy. Hardening is suitable to present RVE
for the Tangent Stiffness, but it is necessary to increase the cell size and the number of
realisations. An RVE for the Peak Load coordinates can be found as well. For that is
again necessary to increase the unit cell size and the number of realisations. After the
Peak Load, already in the softening branch, the existence of an RVE is questionable
for the Tangent Stiffness due to the divergence of the expectation values.
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