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Over the past three decades, digital rock physics (DRP) has become a complementary part of the field of
study to understand better the behavior of porous media at the micro-scale. In this study, we apply the
established five-step DRP workflow to a concrete specimen (e.g., Wildenschild et al. 2002; Schlüter et al.
2014) : (1) Preparation of a high-resolution X-ray computed tomography (XRCT) volume, (2) tomographic
reconstruction, (3) assessment and handling of the X-Ray artifacts (4) segmentation of pore and grain phases,
respectively, and (5) solving equations due to the demanded properties.

Previous studies have shown that under elevated pressure conditions, XRCT can only provide visual evidence
of compression under favorable conditions due to sub-resolution changes, while ultrasonic velocity measure-
ments, for example, indicate compression of the porous medium more clearly (e.g., Madonna et al. 2012;
Saenger et al. 2016; Liang et al. 2021). Therefore, we apply the results to a concrete specimen based on the
published experience with pressure-dependent XRCT of rocks.

Our XRCT scans were performed under confining pressure conditions with a purpose-built X-ray-transparent
pressure cell (Lebedev et al. 2017) at 0.1, 6.5, 13, 26, 36, and 46 MPa. After image post-processing, i.e., filter-
ing and gray-scale threshold segmentation based on thin sections, the pore, and solid phases are analyzed
qualitatively and quantitatively to predict the extent of potential compaction at elevated pressure conditions.
Finally, the effective elastic material properties are modeled based on the segmented volumes at different
pressure conditions and compared with the corresponding laboratory measurements for larger samples.
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