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Abstract

X-ray computed tomography is a non-destructive technique that provides a three- Avrticle history:
dimensional insight into the microstructure of opaque specimens without any Received: 04/05/2025
preliminary sample preparation. Since its first medical application in 1973, the Revised: 13/07/2025

technique has improved dramatically in terms of time to use and accuracy. The Accepted: 22/07/2025

best achievable accuracy for both parallel and cone beam systems is currently
submicron. The macroscopic properties (hardness, strength, permeability,
durability, etc.) of cementitious materials are significantly influenced by their
multi-scale microstructure, which necessitates the X-ray tomography
investigation of cementitious materials down to the smallest length scale. The
present review first provides background information on the technique (including
image processing). It then covers various applications of X-ray computed
tomography for cementitious materials, including pore network imaging,
durability testing, damage investigation testing, advanced nanotomography
testing, as well as discussing current challenges such as time-dependent testing
and dissolved materials.
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