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Abstract This paper discusses the surface roughness of corroded reinforcement rebar-in-coil focusing on the
quantitative measurement technique using 3D scanner. Reinforcement rebar-in-coil was stacked in site for 0 day, 3
days, 7 days, 14 days and 21 days. And rebar-in-coil was corroded 0.04%, 0.3367%, 0.6157%, 0.7898%, and 1.1965%
respectively. Using 3-dimensional scanner, each surface profile of reinforcement rebar-in-coil was established, and
surface roughness was measured. Through the tests and analyses of corroded rebar-in-coil, the increase of fractal
dimension for each rebar-in-coil was measured as 0.0216, 0.0235, 0.028, 0.0319, and 0.0455 for different stacked
periods. Therefore, surface assessment technique using fractal dimension showed similar results with the actual

corrosion rate.
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Fig. 3. Sierpinski Triangle
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Table 1. Fractal theory using Sierpinski Triangle

Fractal 1 stage 2 stage 3 stage n stage
Trans-
formation
No. of

2 ua

element (N) 3 ’ 7 3
Size of 1 1 1 1
element (i) 2 4 8 2"
Fractal log3 log9 log27 logV;
Formula log2 log4 log8 log(1/ T )
F 1
et 158496 | 158496 | 1.58496 1.58496
Dimension
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(a) Non-corroded rebar (b) Corroded rebar

(¢) 0~10% corroded reabr-in-coil

(d) 10~20% corroded
reabr-in-coil

Fig. 4. Surface condition of rebar-in-coil
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Fig. 5. Relationship between corrosion rate and exposure

day

0 Real
)

a

3D

4 image(b)
7 Real

d (2)

a

y 3D

s | image(b)
14 Real
d (2)

a

y 3D

s | image(b)
21 Real

d (a)

a

y 3D

s | image(b)

Fig. 6. Surface conditions of Rebar-in Coil (physical
appearance and 3D scanning results)
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10
Exposure Day [days]
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. Relationship between surface area and fractal
dimension
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Table 2. Increase of surface area, increase of fractal

dimension, and R squre values

measure
ment Odays 3days Tdays 14day 21day
unit
25um 0.0786 1.0960 1.1081 1.1076 1.1870
50pm 1.0586 1.0690 1.0846 1.0867 1.1486
100pm 1.0478 1.0575 1.0753 1.0711 1.1279
200pm 1.0341 1.0455 1.0607 1.0401 1.0989
400pm 1.0152 1.0275 1.0316 1.0134 1.0630
800pum 1.0028 1.0095 1.0071 1.0029 1.0233
AD 0.0216 0.0235 0.0280 0.0319 0.0455
R’ 0.9942 0.9849 0.9748 0.9863 0.9917
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