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ABSTRACT

Purpose & Method: The purpose of this study is the theoretical study on the durability standard of
ground structures monitoring sensors. A survey on the durability criteria for construction monitoring
sensors of domestic construction companies and the income tax implementation regulations, the
standard years of contents such as buildings and the standards of the Public Procurement Service for
construction monitoring and construction machinery were analyzed. Result: The durability criterion
such as the inclination meter and the strain gauge, which are purchased from the Public Procurement
Service prior to installation on the ground structure, is 8 to 10 years. Conclusion: The actual durability
analysis by comparing the reliability of various monitoring sensors installed in dams at home and
abroad, As a result of comprehensive study on the loss and damage rate of the maintenance monitoring
sensor installed in the tunnel, the proper durability period of the built-in type monitoring sensor such
as domestic pore pressure meter and earth pressure meter installed in the structure or the ground is 5 to
8 years it seems reasonable.

Keywords: Ground Structures Monitoring Sensor, Period of Durability, Loss and Damage Ratio,
Tunnel Maintenance Monitoring, Reliability Analysis
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7&‘%’—& AT A A ool Al Pt= 73-polH, A= el

Table 1. Reliability comparison standard of monitoring sensor

Division Reliability comparison standard of monitoring sensor
High reliability If it is judged to be in normal operation
Low reliability When it is determined that there is an abnormality in signal analysis
Non reliability No signal or no change in signal

Table 2. Reliability analysis results of landfill monitoring sensor by domestic dams

Phrase Dam name Installation ~ Completion Reliability analysis criteria - Reliability
year year Total Reliable Low Unreliable ~ results(%)
1 Seomjin River Dam 1964 1965 62 4 4 54 6.5
2 Soyang River Dam 73-77 1979 258 0 0 258 0
3 Andong dam 74-75 1977 56 18 26 12 32.1
4 Daecheong Dam 79-80 1981 132 56 26 50 424
5 Chungju Dam 82-84 1986 107 76 4 27 71.0
6 Dalbang Dam 1989 1989 40 0 33 7 0
7 Hapcheon Dam 88-90 1989 112 81 9 22 72.3
8 Imha Dam 88-90 1993 133 122 9 2 91.7
9 Juam Main Dam 92-93 1992 85 25 0 60 29.4
10 Juam Sub Dam 96-97 1992 111 34 0 77 30.6
11 Buan Dam 96-97 1996 171 69 29 73 404
12 Boryeong Dam 95-96 2000 91 63 10 18 69.2
13 Hoengseung Dam 99-01 2002 103 40 7 56 38.8
14 Namgang Dam 94-98 2003 163 139 6 18 85.3
15 Miryang Dam 96-98 2003 342 328 9 5 95.9
16 Yongdam Dam 96-00 2006 251 169 56 26 67.3
Total ) i ) 2,217 1,224 228 765 559

(100%)  (552%)  (103%)  (34.5%)

Table 2] =1} ] v A] AISAA O] AE 71224t mE5 24— 22t 167119] Hof -2,21770 A5 A= 3lao] H]
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HEgd 0] 69%9] 212)/ 35 Kol 1 glo] FYAL 50%7 126k 5 A 1= 1997131712000 Atelof] Q1 2 0 & S & of
2005\ 715 73147} of 5~81d o] FHrt.
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 85.3%, T 72.3%, TFH 71.0%, EHH 69.2%2] S£A15 H.om, AJojd o 2 ASAIA o] Al=lgdo] v e
73 9l GHFeH 0.0%, AR 6.5%, U 29.4%, AR T 30.6%, FeH 32.1%, A 38.8%, FHH 40.4%,
A 42.4%9] 45 =

=] 167 |ollA] AlSAA ] A=l do] o7} U= o] fi<= thedet gl o= BAS 4= qlon), tiEAQl 21912 AlSAl
0] Y edgh 2l A0 g wekElck Woo, 2019).
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Table 3. The survival rate of the pore pressure meter and the earth pressure meter installed in the Japanese dam

After Elapsed year
Sensor Item .
completion 1 2 3 4 5 6 7 8 9 10
Survival rate (%) 93 94 91 84 70 66 64 48 59 37 0
Pore Survival number 392 368 291 18 9 78 76 40 33 14 0
pressure
meter Installed number 420 392 320 221 138 119 119 83 56 38 12
Elapsed year dam number 16 16 14 11 8 7 7 5 3 2 1
Survival rate (%) 99 78 73 58 55 55 59 61 95 95 -
Earth Survival number 195 153 124 63 46 46 46 20 20 20 -
pressure
meter Installed number 197 195 169 108 84 84 78 33 21 21 -
Elapsed year dam number 10 10 8 7 4 4 3 2 1 1 -
Survival rate (%) 95.1 888 849 754 640 61.1 619 259 688  57.6 0
Total Survival number 587 521 415 248 142 124 122 60 53 34 0
ota
Installed number 617 587 489 329 222 203 197 116 77 59 12

Elapsed year dam number 10~16 10~16 8~14 7~11 4~8 4~7 3~7 2~5 1~3 1~2 0~1

Table 30l4 TFH=FAAlE 1671 Holl G AR)70 4207H, 55 F 704 39270 2 AE8-293%°1H, EAAR= 1071
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Table 4. Loss and damage ratio of tunnel maintenance monitoring sensor of Seoul metro line no.9 on 1 stage by section
(Standard for 2011. 08 : elapsed 5-6 years) (Unit: word count)

Earth pressure Concrete stress Rebar stress Lining stress Segment stress

Sec meter Plezometer meter meter meter meter Total
tion Instal LD.SS Instal Lo.ss Instal LO.SS Instal LO.SS Instal Loss Instal [D.SS Instal LO.SS
Jation Loss ratio Jation Loss ratio Jation Loss ratio lation Loss ratio Jatio Loss ratio Jation Loss ratio Jation Loss ratio
(%) %) %) (%) %) %) %)
901 1 125 8 1 125 0 0 00 61 4 66 48 0 00 0 0 00 125 6 438
902 0 0 00 2 2 100 16 6 375 16 0 0.0 5 1 200 o 0 00 39 9 231
93 10 0 0.0 4 1 250 0 0 00 100 2 200 20 1 50 o 0 00 4 4 91
904 0 0 00 2 0 0.0 8 2 16.7 8 2 167 0 00 0o 0 00 18 4 222
905 0 0 00 0 0 0.0 100 1 100 5 1 200 0 00 0o 0 00 15 2 133
906 0 0 0.0 12 2 167 4 0 00 34 5 147 60 7 11.7 0o 0 00 110 14 127
907 0 0 0.0 0 0 0.0 4 3 750 4 2 50.0 0 00 0o 0 00 8 5 625
928 0 0 00 0 0 0.0 8 3 375 4 0 0.0 0 00 0o 0 00 12 3 250
909 0 0 00 0 0 0.0 0 0 00 0 0 0.0 0 00 73 28 384 73 28 384
910 0 0 0.0 6 2 333 0 0 00 0 0 0.0 45 1 22 0o 0 00 51 3 59
911 0 0 00 4 0 0.0 6 0 00 6 0 0.0 20 1 50 0o 0 00 36 1 28
912 0 0 00 12 2 167 0 0 00 0 0 0.0 62 7 113 0o 0 00 74 9 122
913 0 0 0.0 14 2 143 0 0 00 0 0 0.0 24 4 167 o 0 00 38. 6 158
914 0 0 0.0 2 1 500 0 0 00 0 0 0.0 10 2 200 0o 0 00 12 3 250
total 18 1 5.6 66 13 197 56 15 268 148 16 10.8 294 24 82 73 28 384 655 97 1438
Total loss and damage ratio = (loss and damage number / installation number) x 100 = (97 / 655) x 100 = 14.8%
Rank 6 3 2 4 5 1 -

Table 4014 AIE71718 &0AE 7|24 EE B4 23t =99 A TTHES2A 38.4%, IIATE20] ZH2E
S 26.8%, BB 0] M5 U7 19.7%, HAT220] A8 10.8%, E'E2] Elold-887), 8.2%, ElE o] B4
5.6%<>A = LFERTE

QoA HEH 8- HIPAS 5~6dof| theh £A-g2 A2 A=7} §lo] 7 aasof|
Ofgh AA| gt 42 eto, ASAIA A2 § kA4 s~6de] theh A& = YAtk 5~6'd ©]
o7 454 lth (Woo et al., 2012; 2017).
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