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Digital Image Analysis of Concrete Bugholes under Vibrating Consolidation

Tomoyuki MAEDA*, Sari HARADA**, Mai MORIUCHI***,

Masanori FUITWARA* and Isamu YOSHITAKE****

The present study aims to improve surface quality of tunnel lining concrete. The study developed an image analysis
to detect and evaluate bugholes on concrete surface. The developed system calculates RGB value of colored images of
concrete having bugholes. The study examines the accuracy and effectiveness by comparing the system to a binary image
analysis. The comparative result shows that the developed system has higher accuracy than the binary image analysis.
To examine generation of concrete bugholes, the developed system was employed in a vibrating consolidation test. The
primary observation is that relatively small bugholes remained on concrete surface while large bugholes disappeared by

vibrating consolidation.
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Table.] Materials.
Materials | Symbol Properties
Blast-furnace slag cement (B),
Cement C density: 3.(;g4g/cm3 ®
Fine S S . 3
ea sand, density: 2.60g/cm
aggregate
Crushed sandstone,
Gi Max.-Min. size : 40-20mm
Density: 2.72g/cm?
Coarse Crushed .sandstone,
ageregate G2 Max.—Mlp. size : 20-15mm
Density: 2.73g/cm’
Crushed sandstone,
G3 Max.-Min. size: 15-5Smm
Density: 2.70g/cm?
. WRA Water reducing agent
Admixture AE Air entraining agent

Table.2 Mixture proportion of lining concrete.

WiC Unit weight (kg/m?)
\\% C S Gi G2 G3 WRA AE
042 0~
0.59 165 280 726 455 342 342 ~ 0.084
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a)  Color image analysis
v !g

o [«f g 1‘iil

(=]

b) Binary image a@ysis
Fig.5 Photographic situation.
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Fig.7 Number and area ratio of bugholes.
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