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Improvement of Tunnelling Speed in Full-Face Mechanical Excavation
Chulwhan Park, Chan Park, Dae-Sung Cheon and Joong-Ho Synn

Abstract Because of Norwegian topography as valleys and fjords, a large number of tunnels has been built and
59 of them have been excavated by TBM for last 30 years. Prognosis technology has been developed and improved
through lots of TBM experiences, and the NTNU prediction model has been completed. This paper focuses the
improvement of net penetration rate and advance rate in 14 Norwegian and 4 Koran TBM turnnelling sites of which
data were reported. Through this period, net penetration rate as well as advance rate were increased to double
with the improvement of disc cutter size and cutter arrangement in Norway. These rates in Korea were also increased
for 15 years even though the rates were lower compared to Norwegian. It is estimated that these low rates were
mainly caused by using disc cutters less than 17 inch diameter. It is expected that net penetration rate and advance
rate can be increased by improvement of machine and tunnelling technology, especially by using 17 or 19 inch
of the disc cutter size in the Korean full face mechanical tunnelling site.
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Table 1. Tunnels by hard rock TBM in Korea

= A start year diameter (m) length (km)
1 HAA4E THAREYER 1985 4.5 224
2 A ZBHE 3-0%F 1985 7 1.84
3 Fod =eEd 9 By 1986 4.5 8.59
4 il Al 13 He AF3Ak 1989 4.5 1.46
5 oY As At 1990 33 7.00
6 A& A8t 5-9¢ 1990 7 0.67x2
7 SRS A ALY maeEd 1990 3.5 18.12
8 Mg A3 A4 534 5-21% 1990 5 0.63x2
9 HEUCAR&TEZ - 227 1991 6.5 1.78x2
10 HEHuAnseg - 33F 1991 6.5 1.66x2
11 FAE EEd 1991 3.5 29.98
12 FoAlFAY BIC AR FAL 1992 45 7.40
13 sletl AA71R] 23 E 22,327 1992 4.5 2.20
14 48 OEddY E4EY 1992 3.8 21.9
15 SeEjdulaer] 44 1992 5 4.79x2
16 Sl BT 54 F 1994 4.1 5.17
17 7 AR AAEA 1994 3 0.90
18 4 HduieR 1995 3.5 1.80x2
19 FE ALYAT BeATL SEd 1995 3 2.33x2
20 g BoAer 5237 1995 5 3.97
21 FEY FAFE 194 FAFA 1997 34 3.64
22 UFd AE FAdemAd BHdEA 1997 2.6 7.60
23 FHALEER JR-AA FHEHE 1997 5 3.64x2
24 23 FAde= AY HEFA 1997 3.3 3.97
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1. Pitot Tunnel by TBM 2, Enlargement by TBE
A. Enlarged by TBE in Namsan Tunnel
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Fig. 1. Pilot tunnelling by TBM and enlargement
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Table 2. Technical data for 14 Norwegian and 5 Korean TBM tunnels

Tunnel Starting Tunnel Cutterhead | Disc Size | Working | Degree of | Ad. Rate | net PR

Year |Length (km)| Dia.(m) (inches) |Time (week)| Op. (%) | (m/week) | (m/h)

1 Brattset-1 1980 8.15 45 15.5 67 40.4 122 2.85
2 Brattset-2 1980 7.00 4.5 15.5 61 28.3 115 2.50
3 Stolsdal 1981 7.80 3.5 15.5 116 38.4 67 1.65
4 Mosvik 1982 5.39 3.5 15.5 37 56.6 147 245
5 Holandsfjord 1984 433 6.25 15.5 54 38.1 81 2.00
6 Floyfjellet 1984 6.85 7.8 17 94 454 73 1.52
7 IVAR 1989 8.07 35 16.2 51 349 159 4.30
8 Gutter-220 1989 9.27 35 17 73 453 127 2.78
9 Storglomvatn-1 1989 6.02 43 19 48 324 125 3.76
10 Bogva 1989 11.86 43 19 66 49.6 181 3.55
11 Staupaga 1990 8.22 35 19 64 345 130 3.69
12 Storglomvatn-2 1991 7.82 5.0 19 57 48.7 137 2.74
13 Vegdalen 1991 6.16 35 17 30 50.7 200 3.85
14 Meraker 1991 9.65 3.5 19 42 40.2 230 6.40

GD Goodeok 1985 2.25 4.5 14 208 op. days, 11 m/day

JA Juam 1987 8.60 4.5 14 149 30.1 58 1.13
NS Namsan 1989 1.46 4.5 16.7 28 23.5 52 1.62
YD Yongdam 1994 21.11 3.8 16.7 322 21.8 65 1.88
JR Jookryung 1997 3.62 4.5 16 37 314 98 2.30
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6 Floyfjellet (after Blindheim, 1998)
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