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This study uses this technique to study the impact of anisotropy on
freeze thaw behavior of printed elements
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« At 100% DQOS, the specimens tested with filament perpendicular to
the longitudinal direction showed the highest residual strain value.

* This could be due to the fact that FT damage is primarily localized
along the weak interfaces
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The COTE of all samples tested
in this study fall within the range
of values measured on mature
cement paste Iin the literature

No significant difference can be
noted between the COTE values
measured on cast specimens as
compared to printed specimens
iIndependently of the printing
directionality.
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values, I.e., fluid ingress, especially
when filaments overlap are not done

properly.

Printed elements in which filaments
overlap is not done properly may
exhibit earlier freeze thaw damage
due the weak interface as well as the
lower resistance to fluid ingress,
especially in the parallel direction
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% 3D-printed cement paste specimens with a low w/c (0.275) and no visible
printing defects (20% overlapping between printed filaments) have similar
DOSR, percentage of freezable solution, and COTE as compared to
conventionally cast specimens independently from printing directionality.

% The low w/c Iin the mixture designs of the 3D-printed cement paste can be
beneficial in increasing the FT resistance due to a reduction in the capillary
porosity and the percentage of freezable pore solution.

% Print process parameters should be well defined to achieve a suitable
overlap between printed filaments, minimize the impact of anisotropy on
fluid ingress and time to reach critical saturation.
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