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Abstract: In-situ micro X-ray Computed Tomography (XCT) testf concrete cubes under
progressive compressive loading were carried ousttmly 3D fracture evolution. Both direct
segmentation of the tomography and digital volumeetation (DVC) mapping of the displacement
field were used to characterise the fracture eimiuRealistic XCT-image based finite element (FE)
models under periodic boundaries were built fongstptic homogenisation of elastic properties of
the concrete cube with Young’s moduli of cement agdregates measured by micro-indentation
tests. It is found that the elastic moduli obtaifretn the DVC analysis and the FE homogenisation
are comparable and both within the Reuss-Voigtrgtemal bounds, and these advanced techniques
(in-situ XCT, DVC, micro-indentation and image-bdssimulations) offer highly-accurate,
complementary functionalities for both qualitatiuederstanding of complex 3D damage and

fracture evolution and quantitative evaluation ey knaterial properties of concrete.
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1 INTRODUCTION

Quasi-brittle multiphase composite materials, sastconcrete, bones, fibre-reinforced plastics
(FRP) and ceramic/metal matrix composites are widesled in engineering structures of many
industries. A better understanding of their mecta@nbehaviour can lead to development of
materials with higher load resistance, cost-efiecthanufacturing processes and optimal structural

designs. Due to the random distribution of multiph&ses from the nano-, micro-, meso- to macro-
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