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Fig.1 Schematic diagram of tunnel face monitoring system

T-iAlert Tunnel (7)), BIREALIRDL ()

Photo showing an exterior view of T-iAlert Tunnel (Left) &

Photo.

rock fall monitoring at the tunnel face (Right)
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Table 1 Comparison of monitoring system
at a tunnel face and on a slope
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Photo 2  Slopes where rockfall were monitored
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BHE-3  RHEEERD
Photo 3  Slope area where rockfalls

were monitored with the camera

Bd-2 RHE & B A T ORLEFIER
Fig.2 Relative location of the camera to

the monitored slope
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Fig.3 Recorded dates of rockfalls with precipitation and temperature (solid red lines indicate dates of rockfalls,

red figures indicate the order of occurrence)
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Fig.4 Interframe difference method
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Table 2 Details of recorded rockfalls
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1 2021/01/03 10:48 ® 200
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1 2021/02/06 13:05 ® 250
8 2021/02/19 09:48 ® 170
9 2021/03/02 17:15 @ 150
10 2021/05/31 10:25 ® 170
11 2021/06/02 17:35 ® 150
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Fig.5 Motion path of rockfalls: No.1~4 (top left), No.5~8 (top right) and No.9~11 (bottom left).

Geological structure of the slope (bottom right)
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Fig.7 Extraction of rockfall source by interframe differences of slope images of slope images
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