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Abstract

This study developed a method to quantitatively measure the size of cracks in concrete using X-ray CT
images. We prepared samples with a diameter of 50 mm and a length of 100 mm by coring cracked
concrete block that was obtained by chipping. We used a micro-focus X-ray CT, then applied the
3DMA method (3 Dimensional Medial axis Analysis) to the 3D CT images to find effective parameters
for damage assessment. Finally, we quantitatively assessed the damage based on sample locations,
using the damage assessment parameter. Results clearly show that the area near the chipping surface
was damaged to a depth of 3 cm. Furthermore, X-ray methods can be used to evaluate the porosity
index, burn number, and medial axis, which are used to estimate the damage to the area near the
chipping surface.
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F 23 2| E o] IIEA]S A3 Obara et al. (2016) 5©] ST}
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Fig. 2. Burn number and medial axis: (a) X-ray CT image; (b) enlarged view of aggregate, mortar, and pore; and (c) burn
numbers assigned to pore voxels and medial axis connecting voxels passing through the center point of a pore.
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Table 1. Mix proportion of concrete specimen

Aj . .
. wiC  gA ir W C Sl 9 G Ad  Stump Compressive Compressive
Nominal content strength at 3 days strength at 7 days
strength
g % kg/m® CM  ——memmmememee- /211117 pp—
40 37.8 399 4.5 170 450 404 269 1024 45 10 28.5 452

2 C: Rapid hardening portland cement, S1: River sand (Middle basin of Hujikawa river), S2: Mountain sand (Hosinomiya mounatin
in Hujinomiyasi), G: Coarse aggregate (Middle basin of Hujikawa river), Ad: AE and water reducing agent

Fig. 3. View of chipping by hand-held breaker.
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Fig. 4. (a) Concrete specimen after chipping. (b) Analyzed concrete.
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Fig. 6. Porosity index results at height of chipping in five specimens (A-E).
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Fig. 8. Distribution of medial axes for (a) specimen B and (b) specimen D.
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