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Abstract Although there have been many studies on the effect of concrete finishing time on surface quality, none
have evaluated it through electron microscope imaging. The objective of this study is to visualize cross
sections of the surface layers of concrete at different finishing times using electron microscopy imaging.
For the first image, an area roughly 1.5 mm deep from the surface of the concrete was observed using a
scanning electron microscope. When the concrete surface was finished and after the bleeding of water had
stopped, the surface was smooth and no large voids or cracks were observed in the surface layer in the
electron microscope image. In the image, the concrete surface layer was bright, and it was observed that the
structure of the surface layer was dense. The second image is of high strength concrete. High strength
concrete was difficult to finish at the initial setting time. Even after the bleeding of water had stopped, the
surface of the concrete was hard, making the concrete difficult to finish. When finished at the initial setting
time of the concrete, the surface was not smooth, and large voids and cracks were observed in the surface

layer shown in the electron microscope image.
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Table 1 Mix proportions and test results of fresh concrete

. wiel o Unit content (kg/m?) Test results of Bleeding in Setting time test
Cement | Fe max s/a fresh concrete percent for concrete(h:m)
(mm) | &%) | (%) Slump Air Temperature . .
W C S G Ad (em) %) ¢0) (%) Initial set| Final set
27 53.5|44.8|168| 315|804 |1001| 3.78| 13.5 4.5 23.8 2.48 6:15 8:45
N — 20
36 445 43.8 (171|385 | 757 | 982 | 4.62 9.5 3.1 33.1 1.27 5:40 7:00
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Table 2 Results of non-destructive tests (Fc27)

Table 3 Results of non-destructive tests (Fc36)

Measurement of non- Finishing Times Measurement of non- Finishing Times
destructive tests Oh 1.5h 4.5h 5.5h destructive tests Oh 1h 4.5h 5h
Scratch width (mm) 0.47 0.52 0.39 0.28 Scratch width (mm) 0.64 0.62 0.43 0.47
Rebound number 27.6 28.2 29.0 32.2 Rebound number 38.8 32.7 44.2 41.7
Tensile strength (N/mm?) 2.08 0.66 2.50 2.88 Tensile strength (N/mm?) 1.10 2.40 3.66 2.64
Air permeability (x 10'°m?) 0.39 0.44 0.44 0.45|  |Air permeability (x 10™%m?) 4.14 7.03 3.96| 236
Water content (%) 4.20 4.03 4.13 4.40 Water content (%) 3.67 3.70 4.23 4.30
Water absorption (ml/m?/s) 0.93 0.93 0.79 0.69 Water absorption (ml/m?/s) 0.73 0.85 0.40 0.38
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Fig.2 Backscattered electron image (Fc27, Finished before bleeding water stopped, 1.5h)
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Fig.4 Backscattered electron image (Fc27, Finished at initial setting time, 5.5h)
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Fig.6 Backscattered electron image (Fc36, Finished before bleeding water stopped, 1h)
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Fig.8 Backscattered electron image (Fc36, Finished at initial setting time, 5h)
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