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Study on Cutting Force of TBM
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In previous paper, equations (1) and (2) for estimating rock strength with TBM cutting force
are proposed based on experimental findings. Constants ¢ ; and ¢ ; in equations (1) and (2)
should be the function of the design parameters of TBM(tunnel diameter, cutter diameter,
cutter distance etc.).

In this study, the relationship between constants(c ; and ¢ ;) and design parameters of
TBM was examined for ten tunnels. It was found that ¢, had strong influence on a cutter

diameter and ¢, had influence on tunnel diameter and cutter diameter.
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2. TBM D&kt & B1ESE

EELNBELZ 1040 b2 r)VICBT S TBM Ot % 1ICRT. v F#IiE, 355.6 mm (14 inch)
M5 482.6 mm (19inch) £ TT, HHIBERKENVWEEN v FRIIKELRBHEMEASN DL, FIE TN,
ZHE, BRERANRKKRERBOAVIERAND L EICE-T, BRI N v Y ORMBEBIRERSTI &T
LSEMNH 5D THS. WHIREZ L YR TEH - EEELy FEIREIL, Do ¥ BRICEK->TRES LTS
MHRONS. A N—=FHBEECE>ThHY I ANy REEGHEHENHEOLDONRELZ<E>THWBHI LD
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B, BANVZEEEEO 2 RIGEVLERER> TN,

FLICR& RN OERRE, BAR, #, MV OBEHEBRLAZYY. REOEBREIHAKS
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A B C D E F | 6 il I ]
kL ERFEEN|_HNBRE EE TEE /NS PN A DTS LR e s A ﬁ%%%@?
Bk [EATEAKRE| BKE LBAKRE| SRS | RER ok KR
wWa EqUEs) Wa | RilE WE
B FiA: E= KA | BRE | BB | BEE | BRE | ERE | ERE | 8BRS e
HA
B etk m 2.60 2.175 3.00 3.56 3. 60 3.80 4. 80 5.00 5.40 8.30
Fry FE i 394.0 394.0 355.6 432.0 355.6 432.0 482.6 394.0 432.0 432.0
RS i3] 19 20 27 25 34 27 32 37 37 52
T Ty SRR s juli} 68. 4 68.8 55. 6 7.2 52.9 70. 4 75.0 67.6 73.0 79.8
Bl rpm 4~ 12 9.5 ~ 7.8 11.3 ~ 10 |4~ 10 1.5 7.5 6.3 2.6 or 5.3
REMHES F MN 4.12 4.40 8.00 7.15 4.30 8.00 10.0 8.31 9.12 12.4
F/n KN/ 211 220 296 286 126 296 313 225 246 238
BN kNm . 289 300 637 540 430 725 1982 1058 1363 3920
BRsRE MPa 76.8 53.4 67.0 120 76. 6 27.4 92.17 140 54.7 30.0
BHAE p mm/rev 6.8 7.7 8.2 4.4 3.1 6.9 4.3 3.2 5.9 10.7
EEHEN By MN 2.22 1.45 1.67 4.25 1.14 2.04 8.07 4.55 5.26 6.17
EBRLVT Ty kNm 210 210 310 - 120 250 900 470 590 110
Fy/F - 0.54 0.33 0.21 0.59 0.27 0.26 0.81 0.55 0.58 0.50
LR T/ T - 0.73 0.70 0.49 - 0.28 0.34 0.45 0.44 0.43 0.20
s/p - 10 8.9 6.8 16 17 10 17 21 12.4 7.5
[ n 4.85 5.52 3.23 12.5 5.11 13.5 21.7 [1.0 17.7 21.8
[ n’® 9.03 9.84 6. 87 - 9.95 21.8 37.8 21.0 26.7 25.9
¢,/n o 0.26 0.28 0.12 0.50 0.15 0.50 0.68 0.30 0.48 0.42
¢/ n*? 0.48 0.49 0.25 - 0.29 0.81 .18 0.57 0.72 0.50
a,/n/1 i 0.61 0. 60 0.28 - 0.27 0.7t 0.82 0.38 0.45 0.20
a3 s 2.39 2.16 2.36 - 1.80 1.42 .21 1.27 0.93 .48
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SELRIZHBIET B E LTS, Sanio”’, Roxborough®’ TIRIEIHHEIICE T 2EHmN 2R HITH>THED, A
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