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Estimation of Disc Cutter Life
in Consideration of Secondary Fragmentation through TBM Tunneling
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In TBM tunneling, secondary fragmentation is considered as a phenomenon that rock pieces
between a cutter head and face are fragmented through the excavation process. It should cause damage
and excessive wear to the disc cutters which pass through the dome-shaped portions where scrapers
scoop up muck. In the four TBM applications through the sedimentary and granitic rocks, the authors
investigated the difference in the rolling distance per unit disc diameter loss between the inner cutters
and the outer ones. As a result, it was clarified that the cutter life at the outer portions were shorter than

that at the inner portions by more than 20 % due to the secondary fragmentation.
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BHTAIZHI->TUE, Zh b OGRS (#E %
Wz, ZORRENREELRIY, 1y Z o~y RORHIEIZE
BLT, 90 OFBROEEZIEAEZITRNEEL
ONDHNET v & DIsEhEEE 2 FEC LT, NED v &
OEENEEEA THE T 5 f8IZ Th 5. SEhIREEEAS I LI T
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FHT/ISVMEE 25138, MED » & ORI 5
TR OEEIRE VN EEZ NS, FEHITHEL
ERMOXME, SEOMEE, 7y ¥ OME, Esk
XAy, WRERB I OSVE D v 7 OlcdhipEE, =L T,
BN 2 51T, RIFRICRIT 2 FE MR X
F3, KERICHTHEIMRXS (B-T-D-T) ZHHEL
THHBER DR THS. 72721, DITLY HRETH
FEOKE 72 R SID-TIZE D TR LT

£-5L10, FHABLUDTIHFE A EDKBIZRANT,
HREhEREELE N .0LA B X 72, SVEIS v 2 DFEEFEIZXT LT
TR ORETIZE A LE LTV EEZ B,
—7%, BHBTIIFHOKE, FEHICTIIRTOXRICE
WT, RENERBELE230.8% TRV, AME T v & OEsEhiERE
LRI KL V20% HE T Lz EB 2 bhd. £,
FEhE SRR Sy bR & SnBh R O 21 3 B 2 BRI IER
HHV. Thebh, EERESERICRNT, E
[ZB-TH L UCITTH HC-53 L UCH6XH & CI-TH L
D-TCHACTXKEIDOMHE BT, SnBhfhlfi30.8LL T
DiEE Y. —F, FOEERFENIKICCI-TES LUD-T
T 5HB-51X[H & B-6 KX W DsdhiaRE I £1.0 £ 0.7 TH S.
ZOX I, KRR OFERERI T H HHE D
BIMMHEDORBIZONDET, RKBFHI LTIy &0
RFGMETTHEEZ 65,

%72, SNCM#S & SKDMDRHF DA v & & ER L%
BICIZHR\WT, EMEOMHFMEBLE LI5S, T8

FHEARK S R D80%LL EASCI-TIS L OD-T & #4aE]
BROH LR & 2 5D C-1~-C4AIXR] & C-TXE DA
71w B OSENREEA L35 &, SNCMBMER &z
C-1~C4 XTI 72km/mm Td 2 DI LT, SKD
MOMER SN 7-CIEKRICIRIN0kmymm Tdh - 72, Li=n
T, SNCMMIZEEATSKDRIE, FILSEDOIMFHFm%E
BLIEEEZLND.

4. ¥R

AHETIL, EHI4.5m & 5.0mD2EDTBMIZ X V) Hif
B & KA BRI L4 ORI 2R E LT, Ay ED
HNTERFER X 7 ) OB & 2 AU RIS RO
WEAEL L. o~y ROABRICEY i o
Teho2DH%, BRI, T E0ARIIZH D0 v ¥ D
FOIT, ASHRENCEE D —RBERMOINZ T, OIE D v F
~v RORNZToE T 8RBT 5 IR X -
THELDEEBEZONS. £ T, (EEORAIXKRENCT
H B~y R—EEzY 7= 0 OiEREt O R B v 20
ERFG A T BT-5I2, F 0 RAHSERRE A 5 &
L7 KM TA U7 BEREE T U 7= B EEFER M /- 0 i
EEEECER L. = LT, TONEED D v & OlisE)
PREEZ B IR D S DEEREN A U B NJEERD A
2 OEENERE S LR L, TS 0H v ¥ OB

F5 BXMDOERIRX o H I & rihEE

x pg | EHE - Byrp | EMIIRESLE (%) | GEHEE (km/mm)
(m) ME B-T CI-T CI-T D-T| WA &

A-1 448 HE - SNCM 0 99 1 0 33 29 0.9
A-2 560 e = SNCM 0 95 5 0 24 36 1.5
A-3 516 WiE SNCM 0 81 9 10 28 44 1.6
A-4 495 WE - HE SNCM 0 80 14 6 19 26 1.4
A-S 518 B SNCM 0 63 15 22 79 126 1.6
B-1 525 kY€ =1 SNCM 0 30 52 18 97 85 0.9
B-2 477 RS =] SNCM ] 42 47 10 49 54 1.1
B-3 468 Fid =TS SNCM 0 8 50 42 81 51 0.6
B-4 451 Pidrsbsie =] SNCM 12 23 56 9 98 70 0.7
B-5 570 TERES SNCM 0 4 34 62 105 74 0.7
B-6 295 piA =t SNCM 0 0 30 70 47 48 1.0
C-1 475 A SNCM 0 0 44 56 73 57 0.8
C-2 532 gk SNCM 0 11 37 52 66 40 0.6
C-3 534 A= SNCM 0 0 43 57 74 47 0.6
C-4 456 TEfEA SNCM 0 20 50 30 75 44 0.6
C-5 509 %  SNCM&SKD| 37 40 9 14 89 61 0.7
C-6 509 RS SKD 44 33 14 9 96 39 0.4
C-7 442 pAsE= SKD 6 8 10 76 110 36 0.3
D-1 412 Fidriks) SKD 13 82 5 0 42 52 1.2
D-2 586 Fidrok = SKD 30 58 12 0 51 61 1.2
D-3 494 e = SKD 0 18 63 19 63 62 1.0
D-4 437 s SKD 0 0 8 92 83 91 1.1
D-5 580 (= = SKD 0 43 38 19 97 154 1.6
D-6 539 == SKD 0 59 32 9 342 408 1.2
D-7 418 wa - E SKD 0 0 30 70 239 119 0.5
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