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Fig.1 Outline of the original inclinometer “TT-Monitor I” for
measuring the inclination angle at the tunnel crown
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Instrumentation and data transfer system layouts before
improvement
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Fig.3 An example result of measurement using the original system “TT-Monitor I”
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Fig.4 Distribution of the inclination angle 5m away from the tunnel face and the results of measurements of tunnel convergence and crown
settlement
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Table 1 Comparison of specifications between original and
optimized crown inclinometers
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Photo.1 View of the optimized inclinometer “TT-Monitor 111" for
field operation
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Fig.5 Operation situation with optimized crown inclinometers
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Fig.6 An example result of measurement using the improved system “TT-Monitor 111" at the measuring cross section No.276
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