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Disc Cutter Consumptions Prediction on Applying Shield TBM at the Han
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SYNOPSIS : This study was conducted to estimate the number of disc cutter consumption and to predict amount
of disc cutters when a shield TBM(Tunnel Boring Machine) of the Han Riverbed Tunnel was applied. In fact, it is
almost impossible to change the machine after starting the excavation using the shield TBM method. Therefore, it is
important to design an appropriate equipment in the shield method - an efficiency choice of the operation equipment
plays a key role in the shield tunnel processing. For the above reason, the disc cutter consumption prediction is quite
important so that the detailed analysis is required. A number of disc cutter consumption was predicted by the three
methods, viz. KOMATSU, MITSUBISHI and NTNU. In addition, the predicted results were compared with field data.
The prediction of disc cutter consumption showed that 237 for KOMATSU, 501 for MITSUBISHI, and 634 for NTNU,
respectively. However, a total number of 1,263 disc cutter consumption were investigated during the tunnel construction.
It was found that there was a huge difference between the predicted and real values of the disc cutter consumption.
The more detailed investigation showed that the disc cutter was worn out bluntly in the northbound tunnel, meanwhile
it was worn out sharply in the southbound tunnel. In particular, the disc cutter consumption in the southbound tunnel
was increased rapidly because of rear abrasion for remaining mucks in the chamber.
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2.2.2 Single Shield TBM
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(a) Single Shield TBM (b) Open TBM (c) EP.B Shield TBM (d) Slurry Shield TBM
a% 1. 2+ TBM %]
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Relation of Tunnel Distance and Disc Cutter Consumption
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2.3.2 MITSUBISHI 0=

MITSUBISHIAFO Al A Qkel+= TJATAEH Y ARFL off] A (D)ollA FEHY ol g3 7H
7], CLI(cutter life index), TBM 2743 A¥E sl=9 RAASF AH =9 A4 AFH =9 3
L5919 BAAST, taAAY Y Y BAAST o2 2dT 5 Ak

L,=(H+ K + K, * K, + K,,,)/N (Hr/cutter) 1)
L, =1L, « V, (m/cutter) (2)
2
Li=1L, * ﬂ]j (m'/cutter) (3)

o17|A, L, L,, L; : Disc Cutter Life
V,, © Excavation speed

H : Standard disc cutter life time depending on the cutter life index CLI and cutter size
K : Correction factor of TBM diameter and shape of cutter head

K,,, * Correction factor of cutter head diameter and cutter head rotation speed
K, : Correction factor of mineral content of rock

N : Quantity of disc cutter
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2.3.3 NTNU 0|

NTNU(Norwegian University of Science and Technology) ¢l&2 =29o] I}sr]sthto| A e
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7l oM (NTH, 1995), B& 8347 AlgiyEo] /5o ok HolA &8&4do] w5 =1,

Hy,=(Hy * kp * kg * kgpys * ky)/ Ny, (hr/cutter) (4)
H,, = H, « I (m/cutter) 5)
Hy=H, « I+« d,,/4 (m/cutter) (6)
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