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Abstract Currently, large-scale, deep construction is being carried out adjacent to subway tracks in korea. when
excavating adjacent to each other, it is very important to ensure the safety of earth retaining structures and
underground structures. therefore, we are managing the safety of the subway by introducing an automated
measurement system. deformation of the subway track during adjacent excavation may affect train running
stability. this is a factor that can be linked to train derailments. however, current subway track safety evaluation
using automated measurement systems relies only on the maximum value of measured data. therefore, a method
to improve the usability of automated measurement system results is needed. in this study, we utilized a
technique that can quantitatively evaluate the measurement results of a large amount of subway track
deformation. a safety evaluation was conducted on subway track deformation due to adjacent excavation using a
vast amount of data using probabilistic statistical analysis techniques.
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Deformation Monitoring of Subway Track using by Automatic Measurement
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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 rail bed settlement monitoring sensor
measurement

3, 33 3@ 2ol Hi #14%!‘3 % 3141 ol A
oF (1)107Tmm= YeRgon, Hol AWML= RMI109]
A oF 0.60mmz LebgTh S =4 18742 =
5343, 19 3(b)ek 2ol #H4 42 S= RM 31414
oA oF (-0.2mmE UERGoH, Hol FARSE
RM4114 ¢k 0.89mme LreEbsteh

b N3
o

M

=
RERCEET

o
I

w ATdlM e = AXE F

5
A% delHE 5—@*6}71 15k A fﬂ%“é?ﬁ?%?
ot

Al
lolel FH9Aleh A sk 17 sk e,

- 580 -



The Journal of the Convergence on Culture Technology (JCCT)

Vol, 10, No, 1, pp.579-584, January 31, 2024, pIlSSN 2384—0358, elSSN 2384—0366

o —  ® Fi2 O SR YEs o™ RVB24AIA o &5
AN o] (10.20mm= 7HE 2 Aoz FAEQI vhi
[\
/ \ EFAHA= RVALAIA 7 015302 71 2 Aoz #4
/
) B ) H)9th FEAAE AAHE RMBI3H RVB2AIA €] A
/ \
bl S, O Aol Ao R Yo, ol RMBLAA A
Displacement(mm) Displacement(mm) - S _ ) = o -
(a) RMO1 (b) RM11 Jéihﬂr ‘IT/‘]'E\?} 7:]“’]'7]' ;GE pj'EO] ey Zi.g_i ‘&%
* ] " T Hck 54 1870 Ab vlolE 7R-AIRE 440 19
o ] el e 5 fiz o
i a | oy b 59} 7.
“‘g_:n / ;?30 / \(\
= i
i H / \
1 ,// \\ . : \\ - ”=0009 = oo
’ I)i!pluccr;|en'(lnn|b ) ) ’ Disp‘llccmcnl(}um) ’ én / \ pose §30 ) i
(©) RM21 (d) RM31 / /
50 50 § = ?‘_ = / X
wrom -om = \ = / \
+ B B - G | | | ||
’;” \\\ E 0 ///_\\\ o l)‘;‘:)lacemcnunm} o o l;’ifplun-mcnl{mum) o
/ \ B (a) RMO1 (b) RM11
/ A\
10 // \ 1 7 \\ b ~ -0 = woms
oL .| |l i “ \ el e 2\ irom
N T T B z. il # g / =
(e) RM41 (f) RM52 z, ol 5. \
% 4. ZHH|ole Al EAZ D171 XD £ £ / \
Figure 4. Results of measurement data Gaussian analysis(1 ] 4,,/ \ ) _J \
months) o Displacementimm) B cementmmy
(c) RM21 (d RM31
2 AFAE & 6371 AA e 27154 AP H) B = || W & e
o - N S| R / pa
OJElE olg3to] 7HEAISt R4S SO E X La "\ n
z / - » / \
AT} A= 9 49 2k 3 i 13 Zo] AR £ ) X )
&R, SE9 Xe, #2914 D, ¥ AS HAakck /L N N
" Diphcementnmy Displacement(mm)
_ o = (e) RM41 (f) RM52
£ 1 =GESH JHRAR SHEMNE T 28l 5. AFtolE J1RAleH BAEIIBNY A
Table 1. Result of Gaussian analysis of rail bed settlement Figue 5. Resuf of Gaussian analysis of intemal

monitoring sensor(1 months)

displacement(18 months)

Sensor R? Xc SD Xc+SD A
RMO1 0.9% -0.064 0.079 -0.143 8301
E 2. THESH JHeAle 2MZTH1871E &b
RMIL | 0.925 -0.086 0.066 -0.152 1319 Table 2. Result of Gaussian analysis of rail bed settlement
RM21 0.998 ~0.049 0072 ~0121 769 monitoring sensor(18 months)
Sensor R’ Xc SD Xc+SD A
RM31 0.9% -0.077 0.109 -0.186 10.708
RMO1 099 -0.115 0.076 -0.191 8484
RM41 0.963 0.045 0.153 0.198 16.987
RM11 0986 -0.072 0.065 -0.137 6.916
RM52 0.94 -0.200 0.106 -0.306 8362
RM21 0.998 -0.122 0.073 -0.1% 8631
N _ RM31 0.9638 -0.213 0.119 -0.332 12.864
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Figure 6. Results of measurement data Gaussian analysis
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