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Fig.1 Image taking-in method
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Fig.2 The section of concrete specimen
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Fig.3 Distribution of
fractured aggregate
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Table 1 Uniaxial tensile strength of concrete Table 2 Biaxial tensile compression test results and fracture ratio
/MPa
/MPa /% R, Ry Sy o2 /%
T4-45-120-1 0.99 6.13 CT4-45-11 0.05 -1 037 -7.4 10.75
T4-45-120-2 1.42 12.08 CT4-45-12 0.05 -1 029  -6.06 8.46
T4-45-120-3 1.46 15.65 CT4-45-13 0.05 -1 025  -5.56 6.45
T4-45-120-4 0.72 5.45 CT4-45-15 0.05 -1 0.44  -9.09 13.16
451201 40 1250 CT4-45-1 0.10 -1 0.2  -6.5 9.01
45120 Lol 10,68 CT4-45-2 0.10 -1 0.2  -5.56 7.56
451203 b 10,50 CT4-45-3 0.10 -1 0.54  -5381 10.14
451204 Ls1 s CT4-45-4 0.15 -1 0.68  -5.55 8.10
CT4-45-5 020 -1 0.78  -3.99 6.94
127157301 2.31 18.84 CT4-45-6 0.20 -1 0.74  -3.79 5.65
T2-15-30-2 1.75 15.78 CT4-45-9 020 -1 0.79  -5.04 8.53
127157303 1.48 13.68 CT4-45-7 035 -1 0.84  -2.47 6.31
T2715-30-4 1.22 12.10 CT4-45-8 035 -1 0.60  -2.02 6.41
127157305 2.40 19.67 CT4-45-10 035 -1 0.73 -2.20 5.61
127157306 1.89 16.34 CT4-45-14 035 -1 0.54  —1.5 5.5
P P
o, =/ 01, + 03,
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y = 1.55 + 0.81x 2
0.878.
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Fig.4 Relation between strength and fractured Fig.5 Relation between equivalent strength and
aggregate ratio as well as regressive line fractured aggregate ratio as well as regressive line
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Table 3 Mixture ratio of fully-graded concrete
/kg
3 F /% /cm
1:3.68:9.17:0.70 167 614 1532 117 0.5 0.70 3
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Fig.6 2-dimensional grading curve
and 3-dimensional grading curve
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Application of Digital Image Processing Technique to Concrete Research

Wang Baoting Xu Daoyuan
College of Civil Engineering Hohai Univ. Nanjing 210098
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Abstract The digital image processing technique is used in this paper to process the specimen cross section to obtain
the statistical characters of the damaged section and to analyse the dependency relation between strength and the aggregate
fracture ratio. This approach is helpfull to obtain further comprehension of damage mechanisms. 2-dimensional grading
curves are derived from 3-dimensional grading curves. This makes it possible to numerically calculate the performance of

concrete in two dimensions.
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