TUNNEL & UNDERGROUND SPACE Vol.32, No.6, 2022, pp.345-352
https://doi.org/10.7474/TUS.2022.32.6.345 ISSN: 1225-1275(Print) ISSN: 2287-1748(0Online)

TECHNICAL NOTE

TBM =213 2|5 HE=22HE TBM 2271 L A|of7|= A0

Continuous Excavation Type TBM Parts Modification and Control
Technology for Improving TBM Performance

Young-Tae Choi', Dong-Geon

Lee', Mun-Gyu Kim', Joo-Young Oh?, and Jung-Woo Cho**

'Researcher, Korea Institute of Industrial Technology
ZPrincipal Researcher, Korea Institute of Industrial Technology

*Corresponding author: chojw1665@k

itech.re.kr

Received: October 24, 2022
Revised: November 1, 2022
Accepted: November 3, 2022

ABSTRACT

The existing NATM (New Austrian Tunneling Method) has induced civil compliants due to
blasting vibration and noise. Machanized excavation methods such as TBM (Tunnel Boring
Machine) are being adopted in the planning and construction of tunneling projects. Shield
TBM method is composed of repetition processes of TBM excavation and segment instal-
lation, the machine has to be stopped during the later process. Consecutive excavation
technology using helical segment is under developing to minimize the stoppage time. The
modification of thrust jacks and module are planned to ensure the advance force acting on
the inclined surface of helical segment. Also, the integrated system design of hydraulic circuit
will be remodeled. This means that the system deactivate the jacks on the installing segment
while the others automatically act the thrusting forces on the existing segments. This report
briefly introduces the mechanical research part of the current consecutive excavation tech-
nological development project of TBM.
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(d) advance: thrust jack extrusion (c) stop: thrust jack contact

Fig. 1. Operation steps of shield TBM for excavation and segment installation
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Fig. 2. Operation concept of TBM consecutive excavation technology
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(a) Compression (b) Bendlng

Fig. 3. Testing methods of hydraulic jacks
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a) Straight advance b) Curved advance

Fig. 4. Consecutive loading concept of thrust Jacks

TUNNEL & UNDERGROUND SPACE Vol. 32, No. 6, 2022



350 ° Young-Tae Choi, Dong-Geon Lee, Mun-Gyu Kim, Joo-Young Oh, and Jung-Woo Cho

o
B
=
[
e
|m
x
E
|
ol
ot
_O'L
N,

sl ol AL=AFg Al LadHl o g Hek 52 Fzsfof it 71 o]HE o] 2F HIA Y
= Fig. 504 K= mteh gt 1 HHAl= 22 (a) AIIHE 34, (b) AITHE 3R] 2 Q19 (o) 217, (d) ©oFF 2 274, (e) AL

olof| Hlsl LM MIHE= A THE & =4 = Hdokr] el Aejd Biglog A& 05 X551 et wheta
Fig. 6914 B v} 0] A TRIES} 1 51268 Sh= 54t (o) THE 53, (b) A THIE AZolets 284} A0 2 ke
+ FEE 7.

L AL TRLE ] A1} R el ] £ AR AR T, L ko 2 So] Haslol | 487l 2712 B
shttal BA% vl QItk(Science & Technology Strategy Institute, 2021). WEbA| TEARR-IE o [2E| O] FLARQE TeH 2] 5 AbA]|
FE T2 A& Zegotar Qlk. o] ¢ A FAVAA & 2dste] Alo|m= T8-S A5kl ofdE ERE e odolth TBM ¢
HA}0] QL 27 B ol Alsgle] AR dlo]H B0 mjalal Alge Alalste] 6, A1 4, sk 58 245}

o ASAE A ASS g Aol

(a) segment supply (b) lifting (c) rotating
(f) ring completion (e) setting, assembling (d) pushing and setting

Fig. 5. Conventional installation steps of TBM segment
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(f) supply, assembling (e) supply, assembling (d) supply, assembling

Fig. 6. Consecutive installation process of helical type segment
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