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ABSTRACT

Among Korea’s highways, the total length of underground roads (tunnels) is 962km
by the end of 2023, and the portion of tunnels planned, such as underground highways
construction in the metropolitan area, has been gradually increased. Such efforts to
utilize the small national area and the development of civil engineering technology
have made possible underground development projects such as Yeongdong-daero
underground complex development and the Great Train Express (GTX). However,
underground facilities are gradually becoming deeper, larger-scale, and more dense at
the same time. This situation has been more increasing the risk of underground safety
accidents such as ground. In this study, the underground safety evaluation guideline
based on ground subsidence accidents is established to ensure safe construction of
underground highways. We analyzed the causes and countermeasures of 25 underground
safety accidents that occurred in large tunnel and excavation construction, and
subsequently derived 23 major checklist for review in connection with underground
safety evaluation. Finally, we presented the guidelines(draft) for each major checklist.
The derived guidelines considered not only the design and construction stages but also
the maintenance stages, and were structured to suit the characteristics of highway
construction and design. Through the  ‘Highway Underground Safety Evaluation
Guidelines (Draft)’ established for the first time by our corporation, we hope to be
helpful to those in charge of underground highway work and contribute to the

construction of safe underground highways.
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STEP 4
CONSTRUCTION STRUT 3
EXCAVATION 5.3

STEP 5
CONSTRUCTION STRUT 4
EXCAVATION 7.8

STEP 6
CONSTRUCTION STRUT 5
EXCAVATION 10.7

EXCAVATION AND CONST STRUT 3

EXCAVATION AND CONST STRUT 4

7 T
c AAAETEH Y AAAE AE
- AAA kTS A
= o A-A @™ B-B @ C-C
G = o= A= o = = o=
= 1= = T = =] T =
A ¥ (E.L(+), m) 19.70 20.68 20.13 20.87 19.85 20.97
= E.L#), m 0.30 0.60 0.60 1.10 0.70 1.10
A 3F4 G.L(-), m 19.40 20.08 19.53 19.77 19.15 19.87
HAENA F53m) 1.01 1.03 2.37 1.61 2.24 1.61
TE5F s am) 2.86
Hg dsa(m) 2.86
A E.L#), m 3.16 3.46 3.46 3.96 3.56 3.96
A &t9 A G.L(-), m 16.54 17.22 16.67 16.91 16.29 17.01
* SUNEX
ECHO OF INPUT DATA
TE WL : X[t M8 GWL agwl [pgwl] [unit] [auto option]
R agwl - MR WA e
AR pgwl - 2HZ0] WAE A5, A
| 257 GL(-) 895m, IR GL(-) 9.85m X & | agwl == Z2170] (exdepth) %
CONSTRUCTION STRUT 1 e 71
EXCAVATION 0.8 ) =
STEP 3 EXCAVATION AND CONST STRUT 2 unit = #|she] Tl Fw (YA L0 td,
CONSTRUCTION STRUT 2 SI &8 AFEAI= 9.81(54 1002
EXCAVATION 2.8 &) kN/mi)
FLAEFE

auto option : Automatic water pressure
balance option

1 Assdzdsn 42 454 44

2: 2REg NEoT FH2d

3: Fubo] WA SHRE JEOR FURH

EXCAVATION AND CONST STRUT 5

* MIDAS GEO XD
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1266
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1486

3656
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XlH‘_l' 3 BYER
A 18 9 10 27 25000 0 0 0 1.6E-05 1.00
ST 4 sge3d
19 10 15 30 34000 0 0 0 1.6E-05 1.00
5 E#d
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2 4 2 2
=
A= 3 6.8 3 3
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FH s w 5 s Zoto|HA ML
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* Step datae] A

STEP 1 EXCAVATION
H2EQ RANKINE 1 0 33 0
8% LOAD O 1 13 20 13 1
Xlot+=9| GWL 8.95 8.95 0 31
EXCAVATION 0.6

STEP 2 EXCAVATION AND CONST STRUT 1
CONSTRUCTION STRUT 1
EXCAVATION 0.8

STEP 3 EXCAVATION AND CONST STRUT 2
CONSTRUCTION STRUT 2
EXCAVATION 2.8

STEP 4 EXCAVATION AND CONST STRUT 3
CONSTRUCTION STRUT 3
EXCAVATION 5.3

STEP 5 EXCAVATION AND CONST STRUT 4
CONSTRUCTION STRUT 4
EXCAVATION 7.8

STEP 6 EXCAVATION AND CONST STRUT 5
CONSTRUCTION STRUT 5
EXCAVATION 10.7

STEP 7 EXCAVATION AND CONST STRUT 6
CONSTRUCTION STRUT 6
EXCAVATION 13.4
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