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ABSTRACT
Received: December 14, 2021 A TBM is an equipment that excavates a tunnel with a full face by rotating a circular cutter
Revised: December 17, 2021 head and its advantages are fast excavation rate and safe construction. A TBM, which is

primarily used for tunnel excavation on civil construction sites, is easily adaptable to information
and communication technology. Research related to unmanned and automated technology is
being actively pursued. TBM applications for mining and energy resource development in
other countries were investigated in this study. The difference of TBM applications between
the mining and energy resource development and civil construction sites was examined.
Technical factors such as geological conditions, depth, site access, TBM launching, alignment
and inclination, TBM size, and others that should be considered when choosing a TBM were
investigated. Finally, the advantages and disadvantages of TBM application in mines and the
technical requirements for TBM for successful mine application are summarized.
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Fig. 1. A mine access to reach a deep ore body by TBM tunnel (Ofiara , 2017).
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Table 1. Examples of applications of TBM in mining projects (Brox, 2013)

Project Location Year Length, km Size, m
Step Rock Iron Canada 1957 0.30 2.74
Nchanga Zambia 1970 32 3.65
Oak Grove USA 1977 0.20 7.4
Blyvoor South Africa 1977 0.30 1.84
Blumenthal Germany 1979 10.6 6.5
Westfalen Germany 1979 12.7 6.1
Donkin Morien Canada 1984 3.6 7.6
Autlan Mexico 1985 1.8 3.6
Stillwater EB USA 1988-1991 6.4 4
Rio Blanco Chile 1992 11.0 5.7
San Manuel USA 1993 10.5 4.6
Cigar Lake Canada 1997 20 4.5
Port Hedland Australia 1998 1.3 5.0
Stillwater EB USA 1998-01 11.2 4.6
Mineral Creek USA 2001 4.0 6.0
Monte Giglio Italy 2003 8.5 4.9
Los Bronces Chile 2009 8.0 42
Stillwater Blitz USA 2012-13 6.8 5.5
Grosvenor Coal Australia 2013 1.0 8.0
Oz Minerals Australia 2013 11 5.8
Northparkes Australia 2013 2.0 5.0
El Teniente Chile 2014 6.0 10.0

Zheng et al.(2016)-2 “F4tol| AREE I TBM O] AHHQ1 @RS Fig. 29F o] YRt of7|4 2 92 B 2 TBM A%<
LR 8418 1990 o] A3} o] 7o F<45gAt Wl Aelsge] Wuk TBM Eld ZolS LR Fig. 201 25k 4 7l9]
TBM Z2AE7} 4=35 1970dthol] Fellxe] TBM 8ol = Woka-S & 4= Utk 1980 dthHE E5] Aebd(coal
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Fig. 2. TBM tunnelling in mines (Zheng et al., 2016)
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Table 2. Comparisons of TBM tunnelling in civil and mining projects (Zheng et al., 2016)

Parameters Civil Mining
Number of TBMs Over 10,000 Around 100
Types of TBMs All types Mainly grippers
Maximum TBM diameter (m) 17.6 8
Maximum bored length (km) 13.5 50
Maximum advance rate (m/month) 2163 1627
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Fig. 3. McNally TBM support system (Brox, 2013)
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Fig. 4. TBM launching and assembly chamber. (a) El Teniente mine, (b) Los Bronces mine (Brox, 2013)
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Fig. 5. TBM launching inclination. (a) Upward-inclined TBM setup, (b) Downward-inclined TBM setup (Brox, 2013)
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A, B T B o] e AR H| 2010 Wl 2B HAERE 2 9L, A, B2 A] 571 whe] 202 Sl
1S 910 0] XIS A48k 4 glon, YA, Wk A AT 2 Gl HRlol 7t oY) o 6] el 2eiare]
73 e SRS F 4 Glek, 1o, Tha T 2 BT AR 4 Sl TBM E190] $4:2 990 St Bagh At
F70] o] A7 % 51, BANE wlet-EBHslol sk HAte] 99 2 R4 Ago] ofeln, skt B TS 293
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