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Experimental Study on Shear Strength for Reinforced Concrete Column

with Wing Wall on One Side
(Part2 Crack Detection and Length Calculation Method Using Image Processing)
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Abstract

For damage classification of a building, the soundness of the structure is evaluated based on superficial visual information
through a field survey, which can be extremely dangerous and may require specific expertise. This study used image processing
to detect cracks and analyze the degree of crack damage. Images of the cracks were captured using a 4K camera during the
reinforced concrete (RC) column loading test. Image processing was used to determine the presence or absence of cracks by edge
detection, contour detection, and color detection. The degree of damage to the cracks was analyzed using image processing. Edge
detection accuracy varied depending on the parameters, and objects that did not crack could also be detected. The results
obtained for contour detection depended on the brightness of the image. For color detection, cracks were detected using a method
that splits and combines input images. In this study, the length of the straight line of cracks was calculated to analyze the degree

of damage. However, it was difficult to evaluate the length of bent cracks.
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Fig 1. Image data acquisition
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Fig 2. Extraction of experimental specimens with cracks

Table.1 PC performance

CPU Intel(R)Core(TM)i9-10900K @3.70 GHz

RAM 32GB

GPU NVIDIA GeForce RTX 3090
capacity(SSD) 500 GB
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(A) Minimal parameters (Min=0, 70) (B) Maximal parameters (Max=200, 70) (C) Optimal parameters (Op=70, 70)
Fig 3. Edge detection using the Canny method
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(A) Minimal parameters (Min=120, 255) (B) Maximal parameters (Max=190, 255) (C) Optimal parameters (Op=150, 255)
Fig 4. Contour detection using the Threshold method

3-3 HVEEEHETFILEAV-EREFE

AWM A ER T, ERFICEETOOENEHE L, OOENNREAE LIS 2 EZREDNRETHEY DS L TND. BN
DEFICRA L0 0EIN & B, BINDEHIREG Ty — 0 72170, D EEBITTHIE L. 20, armidng
OUENAHHE TE DO TRV EE X 72, AR TIE, HSV AZEHT T 0% FAWCHRE (AMAREO OOE )
Ho (FBRIEDOTA R A &R LAZEIZ X5 00%gH) it Lz, L, ANEgREZOF ERAT
B ENRAELARMMNTE R 5T, ZD78, Figs O X I ANEGEZSEIL, 58 L-eh oGz Huv iz
H U7z, RETEY OSSN OCENRERH L%, thoBIZAWSERICET T3 HEE, EREOTA 74 otz
ML, BRICERET L HEERA . £, TRzl Licthix, 5% LG EiEE sS85 2 & Tl a2 cot
A R, Fig6 [z Lok 2 md. W2 0% L CaRHE1T> CHEkIc X > THL SNEeD, £z, T
A—Z LG L THRE AN TE RN o725 0 bk,

1
- ; ‘ |
e .|l = I 1 j .' | 1
U
I~ RIlI N
] \4"\ | \ . u
N Di;/ision Detection
e ’ | | { - - = H = W -‘*ﬁ,
F s X T - i | |“ =
B TR
e L - = -
= =S
Input Image Image(7x5) Color Detection

Fig 5. Color Detection Procedure
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(A) Input Image (B) Color Detection (red) (C) Color Detection (blue)
Fig. 6 Color detection results by HSV model
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Fig.7 Results for length of cracks
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