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Safety Evaluation of Subway Tunnel Structures According to
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Abstract Currently, in Korea, large-scale, deep excavations are being carried out adjacent to structures due to
overcrowding in urban areas. for adjacent excavations in urban areas, it is very important to ensure the safety
of earth retaining structures and underground structures. accordingly, an automated measurement system is being
introduced to manage the safety of subway tunnel structures. however, the utilization of automated measurement
system results is very low. existing evaluation techniques rely only on the maximum value of measured data,
which can overestimate abnormal behavior. accordingly, in this study, a vast amount of automated measurement
data was analyzed using the Gaussian probability density function, a technique that can quantitatively evaluate.
highly reliable results were derived by applying probabilistic statistical analysis methods to a vast amount of
data. therefore, in this study, the safety evaluation of subway tunnel structures due to adjacent excavation work
was performed using a technique that can process a large amount of data.
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Figure 1. Photographs of sensor installation
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Figure 2. Sensor installation location
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Figure 3. Result of tunnel convergence meter measurement
(1 months)
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Figure 4. Result of tunnel convergence meter measurement
(18 months)
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Figure 5. Results of measurement data Gaussian analysis(1 months)
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Figure 5. Restits of measurement data Gaussian analysis(1 months)
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Table 1. Result of Gaussian analysis of tunnel convergence
meter(1 months)

Section | Sensor | R Xc SD | Xc+SD A
A 1 0827 | 0002 | 004 | -0.046 | 4.241
A 2 0926 | -0009 | 0173 | -0182 | 14.258
B 1 0992 | 0049 | 0138 | 0187 | 14258
B 2 09%6 | -0073 | 0067 | -0140 | 59%
C 1 0991 | -0015 | 0107 | 0122 | 9.089
C 2 09% | 0143 | 0123 | 0266 | 11.781
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Figure 6. Result of Gaussian analysis of

displacement(18 month)

internal

H 2. 3HAA JHAlH 2MADN(187HE X
Table 2. Result of Gaussian analysis of tunnel convergence
meter(18 months)

Section | Sensor | R’ Xc SD | Xc+SD A
A 1 0976 | 0020 | 0014 | 0034 | 1463
A 2 098 | 0783 | 014 | 0937 | 19.771
B 1 0971 | 028 | 0068 | 0354 | 8846
B 2 0918 | 0036 | 004 | 0080 | 498
C 1 0983 | 0159 | 0039 | 0248 | 11.182
C 2 0984 | 1777 | 0078 | 185 | 965
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