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Development and Application of the Assessment System of TBM
Tunnelling Procedure

Seung Han Baek and Hyun Koo Moon

Abstract Four assessment systems for planning and evaluation of TBM tunnelling are discussed, and their
characteristics and input data are analyzed. Two of the systems are determined to be adequate for post-evaluation
of TBM performance because the time, such as repair time, downtime, installation time and transport time, must
be included for calculations. The others are adequate for pre-planning because the basic data of the systems consist
of only the basic properties of rocks and rock masses, and the specification of TBM. In order to apply these
assessment systems, a number of equations, graphs and charts are generally required, which seems to be very
inconvenient and complicated. In this study, therefore, a user-friendly program operated on Windows system is
developed, and each system can be selected by the corresponding input data. It will be possible for tunnel engineers
to select a system according to their objectives and available input data, and to apply the system to TBM tunnel
projects.

KeyWords TBM, Assessment systerm, Penetration rate, Advance rate, TBM utilization

Z B B d7oAs TBM 49 47 9 9718 93 471K BEANLEE 2018k 11 BEAE YAaES
HZENEAT. T F F7HA] A2 £2] W 24 Fol ASE A7 A 9 o] FAZE 5ol dYARE
ARREER Y g4a2f J7AE 5 Je PHoIH, UnA| F71R] AAEE 27) 712AQ o o o 23
1283 TBM A|¥ 5L Aol 7Fs3tE 2 TBM B dAA | Fo] 7Ha3t ok d2iy o]2i% 4y
AHEE AAME B2 4, JHZ T =8 F9) AMgo] A EEER TBM B H71E A% BAALE
o]go] uj e EHsl Btk B A7 B 71edEe] 44 AT & UEF AMSA A3 4=
4 T2 IR pdetg e, MEE 2292 AR AR dAshs 479 WHE A8 & Y= A
o] Jct. /ML T2 IWE o]t tpFE TRAE FY 24 9 FH Se EHAILE A ot
Zgo] 7 Ao 7|tErth

#ialo] TBM, BAXAH, HUE, 2S3E, TBM 78

LA B A 5] AT A B 9 e84
<2 Yu|of = ehdtat TBM 7]A|Ato]9f
w)-$- Z 88k (Moon, 2001a, 2001b),
TBM g A 7&XE52 44 EA gt g
ARE A U 8% AEE T 7+ = 9l dH
A" z2AL Bl oFESte] ARt B4 E 2ol g A

21 W] |
5ol

TBM F4ie) 4A 0 N3 9 B4, Aol 29 4
B, g2 Al 53t e ARzt s s 5ol

AHE FA0 3A 23E3(Blindheim and Bruland,
1998). ©1% Fig. 17} 2ol @49] 24, Qo] A%

A 7x u B4, /A9 FRE W J15E 4502 BE A% 5 o T3 TBM H9e] 44 2 Bk
Ui 4 it ESNTBM B 2AS FL ouold  HY AZRE e¥e 337 A5H2 HYo|uE,

oflu] AAIRRE AJztste] AA] A TR A

D ghepojeti cjerel X FREA AW T uhabe
> gpoprfstm Fuehel X 7ekA A AR ma

* 3 A1 A ZHCorresponding  Author): hkmoon@hanyang.ac.kr
=d: 20034 109 109

412} kel 2003 129 29

455

25 Ak 270] ] AT 44 9 Bgow of
oItk olgt TPF P4t gvte] et HrL
ZAHE3 7|79 Aol et ofs) Z7hEim, B 7]
SAEE USH AZe] YL tiort 44 2 B



456 TBM EE 34 84

Machine M kMach:ne - Ro‘ck Mass
i 5,  Interaction
Capability

Cutter - Rock
Interaction

Rock
Properties

Fig. 1. TBM tunnelling plan
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Fig. 2. Assessment system [1] of TBM tunnelling
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Fig. 3. Assessment system [2] of TBM tunnelling
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Fig. 4. Assessment system {3] of TBM tunnelling

Fig. 5. Assessment system [4] of TBM tunnelling
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Fig. 7. Variation of PR, AR, and U with D in system [1]
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Fig. 12. Variation of PR, AR and U, with Fr in system [3]

40 — 60
T~y l
= ] i
<
£ 30 - 45
g ] s
X
_ 20 F30 <
= =
£
£
E:’ 10 - 15
o z

0001 001 01 1 10 100 1000
Q value

Fig. 14. Variation of PR, AR and U with Q value in system [4]
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Fig. 13. Variation of PR, AR and U; with D in system [3]
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Table 2. The specification of the ATB 35 HA TBM

Bore diameter 3.50 m
Weight of machine 180 ton
Weight of back-up system 210 ton
Cutting-head speed 12.5 rpm
Crowding force 6280 kN
Maximum stroke 1500 mm
Minimum curve radius 150 m
Cutting-head drives’ 4x240 kW
Lt e S | sbon
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Fig. 16. Monthly penetration rate calculated for Youngchun

water tunnel
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Fig. 17. Monthly advance rate calculated for Youngchun
water tunnel
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Table 3. Comparison of PR, AR and U
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Field data System [1] System [2] System [3] System [4]
PR (m/hr) 1.93 1.92 2.13 1.96 1.84
AR (m/hr) 0.41 0.49 0.69 0.5 0.98
U (%) 21.12 25.5 323 25.4 53
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