ﬁ OPEN ACCESS

Journal of Korean Tunnelling and
Underground Space Association
24(2)183-192(2022)
https://doi.org/10.9711/KTAJ.2022.24.2.183

elSSN: 2287-4747
pISSN: 2233-8292

Received February 10, 2022
Revised March 8, 2022
Accepted March 8, 2022

@ ® @ This is an Open Access article

—— distributed under the terms of the

Creative Commons Attribution

Non-Commercial License (http://creativecommons.org/

licenses/by-nc/4.0/) which permits unrestricted non-

commercial use, distribution, and reproduction in any
medium, provided the original work is properly cited.

Copyright (©)2022, Korean Tunnelling and Underground
Space Association

Technical Paper
E{E2E JURMAA U HUorMZICH
o

M9, SR SAR 2 UAPEL SN
8|9, SR ZA| ST AU ER MY

A study on the improvement plans of
precision safety inspection and precision
safety diagnosis in tunnel structure

Gyu-Phil Lee' - Jeong-Heum Kim?

'Senior Researcher, Dept. of Geotechnical Engineering Research, KICT
2Researcher, Dept. of Geotechnical Engineering Research, KICT

*Corresponding Author : Gyu-Phil Lee, freely(@kict.re.kr

Abstract

Function and performance degradation in tunnel structure can cause road’s function
loss, proactive maintenance is needed to prevent the initial damage from progressing
to intensified damage. Inspection and diagnosis are implemented in accordance with
regulations, but it does not fully reflect maintenance processes such as inspection and
diagnosis, planning rehabilitation and carrying out. It was carried out for 5,540 cases
inspection and diagnosis result in 1,728 tunnels was analyzed to suggest rational main-
tenance plan in this study.
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A studly on the improvement plans of precision safety inspection and precision safety diagnosis in tunnel structure
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Table 1. Cycle of inspection & diagnosis

Safety grade Periodic safety inspection Precision safety inspection Precision safety diagnosis

A ) More than 1 time a 3 years More than 1 time a 6 years
More than | time a half year - -

B-C More than 1 time a 2 years More than 1 time a 5 years

D-E More than 3 times a year More than 1 time a 1 year More than 1 time a 4 years
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Fig. 1. Current state of tunnels safety grade
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Fig. 2. The variation of safety grade
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Fig. 3. Detail of the variation in safety grade
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Table 2. Damage category and scale by precision safety inspection in 2019

Damage category Damage scale Repair method

Pattern crack 56.63 m* Retrofit

Crack 31lm Injection
O(qu :1:;61 Exfoliation 6.59 m* Section retrofit
Efflorescence 15.01 m? Section retrofit
Exposed rebar 0.24 m’ Section retrofit

Pattern crack 199.85 m’ Retrofit

OO tunnel Crack 87.6 m Injection
(down line) Exfoliation 2.62 m* Section retrofit
Exposed rebar 11.31 m? Section retrofit

Table 2014 Holi= e} Zo] OOH (%) <] Wt T B2 FHA F(retrofit) T A3 56.63 m’,
43 (injection)®] 215 #H RS 31 m, Bre|uteh Sk 22 T A (section retrofit) T A3 21.84 m?
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Table 3. Comparison between precision safety inspection and repaired defect

Retrofit Injection Section retrofit
Precision safety Repaired Precision safety Repaired Precision safety Repaired
inspection defect inspection defect inspection defect
QO tunnel 56.63 m’ 68 m’ 31m 33m 2148 m? 12 m?
(up line)
OO tunnel 199.85 m’ 200 m? 87.6m 76 m 13.93 m? 17 m?
(down line)
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Table 4. Safety grade of tunnels in use for a long time
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