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Development of Inspection System for Crack on the Lining of
Concrete Tunnel
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(Bongsoo Ko, Youngkap Son, Dongik Shin, Byunghwa Kim, and Changsoo Han)

Abstract : To assess tunnel safety, cracks in tunnel lining are measured by inspectors, who observe cracks with their naked eyes and
record them. But manual inspection is slow, and measured crack data is subjective. Therefore, this study proposes inspection system
for measuring cracks in tunnel lining and providing objective crack data to be used in safety assessment. The system consists of On-
Vehicle system and Laboratory system. On-Vehicle system acquires image data with line CCD camera on scanning along the tunnel
lining. Laboratory system extracts crack information from the acquired image using image processing. Measured crack information is
crack thickness, length and orientation. To improve accuracy of crack recognition, the geometric properties and patterns of cracks in
concrete structure were applied to image processing. The proposed system was verified with experiments in both laboratory
environment and field environment such as subway tunnel.

Keywords : cracks in tunnel, image acquisition, image processing, inspection system, line CCD camera, manual inspection, tunnel
assessment, tunnel lining, tunnel safety, crack measurement.
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Fig. 1. Schematic diagram of crack inspection system.
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Fig. 2. On-Vehicle system.
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Table 1. Specification of the camera.

Elements Specification
Density 4096 pixels
Max. Line rate 23KHz
Interface LVDS
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Fig. 3. Crack detection and measurement algorithm.
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Table 2. Example of crack information.
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2 | Horz | 1342 03 6257 20569 | 63837 2953.1
3 | Hoz | 1327 03 64325 | 29608 | 6564.1 2953.1
4 | Vet | 1901 04 72146 2859 7197.5 3044.7
S | Vert | 2479 03 71282 | 26434 | 72272 2866.7
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