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Fig.1 Location of CT scanning of concrete sample
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Fig. 2 Relation between stress and strain and CT scanning state of concrete sample
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Fig. 4 Relationship between averaged CT values on five layers and stress
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Fig. 5 Relationship between damage variable and stress
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CT Real-Time Observation of Meso-Damage Process
for Concrete Material under Uniaxial Compression

TIAN Wei', DANG Fa-ning', LIANG Xin-yu', CHEN Hou-qun'*’
(1. Institute of Geotechnical Engineering, Xi’an University of Technology, Xi’an 710048, China;
2. China Institute of Water Resources and Hydropower Research, Beijing 100044, China)

Abstract: Concrete is a heterogeneous material and may be considered as three-phase composites
consisting of aggregate, mortar and interface between aggregate and mortar. Real time scanning
observation on the evolution of meso-damage in concrete was carried out by means of CT technology,
and the real time scanning CT image of static compression was obtained. The CT image data were
collected and a statistical damage variable based on CT number was defined according to the divisional
zones theory. Analysis of concrete CT image, CT data and damage variable under static compression
shows that concrete specimen has experienced different stages of condense, expansion of volume,
crack rapid propagation and failure, therefore the characteristics of concrete meso-damage evolution is
reflected. Through the meso-damage evolution, the process of crack propagation, coalescence and
failure in concrete material is explored instructively.

Keywords: concrete; meso- damage; CT(Computerized Tomography); CT data; damage variable



