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Abstract; With the stiffness characteristics and boundary conditions considered, L-P theory and
slicing method were introduced to calculate the rated life of the main bearing in the tunnel boring
machine (TBM) used in the second section of the diversion project’ s main line for the central
region of Jilin province. The statistical analysis of TBM thrust force record was carried out to
calculate the life of the main bearing based on Miner’ s cumulative damage theory. The results
showed that the internal load distribution of the main bearing is greatly affected by the stiffness
characteristics of the connection structures, and the slicing method is suitable well for calculating
the main bearing’ s rated life. With the modified size and form of the connection structure, the
uniformity of raceway load distribution is improved greatly and the main bearing’ s rated life is
extended. In statistics, the TBM thrust forces are truncated normal distribution approximately, and
the service life of the main bearing could be calculated based on the rated thrust force.

Key words: TBM ( tunnel boring machine ) ; main bearing; load distribution; life calculation;
cumulative damage
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Fig. 1 Driving system structure of TBM
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Fig. 2 FEM model of main bearing’ s load distribution

x1 HBAWEXSH
Table 1  Parameters of the FEM
S8 BiH
J1#HA%/mm 7930
B /4 51
R R R AT/ MIN 15.330
IEHER B AT B 2142/ mm 4728
FEHAHAZ/mm 110
TR B Rl B/ mm 2 x120
R A 2 x 80

2.2 hREFMHHEM

PRI 120 50 458 20T 300 S R Y BRI 5, R 44
Fa A 8 2kt 12 368 R0 AT O AFAERE 0. ) AR
R IT ey 55 7] B TR T A1 )R LA A A B
BB QIR 10T | R L TR T A A

400 4

400
300
200 A . 300 |
z
E 100 - ;\é
g 0l ﬁzoo
R 100 @
L 100
200 1
300 1
0

400 -

BT 75 O F AR B I PRS2 I EE B4 52 0 5 T
YRR T TS i 8 i T sz IR, 552
170 BT N

R, ATAE ] RS A Z (A S AR L R
IARHERES B 2 0l 2 B 7R J1 32 Sy At -2 5
SE SRR NI EE | DAZE G ORI ] BN BE TR DA R L
LA PERERTR ) 8 B2 e R IE TR ]2 1 5
HEABEMIASE 2 IR LR 5 3G W K AR IK 5K
gt

K= Dd%tan g [Zp%a-cw (p ’%S —6p%tan g) ] (7)

K. D, WRTIEE 0 R I TS ;p IWEAJE,
o A EEPTR SR B T SN A TS R 4T
BYSR S AR JIRIEE. VR ] Mo A YERE R A S
Bong 2 s,

R2 FIRERASH
Table 2 Parameters of cutter and rock

B HUE
1E () B J) B2/ mm 483
Rl JT AR/ mm 432
BIITIH/(°) 30
BT R 38/ MPa 160
ToBR 470 5 58 FF / MPa 30

H T 0 2 it T A R 2 A e )R o
TP B LA # KT 5% 1, HoOKZ R K
GG A 1 Y 2 DRI AT 22 Al R A
H52 . B TBM #2849 s S 18, BT £
T S A PR O R iR B A Sy 14 50 0t Rl S ot
BTl 7 PR B ) 2 A A1 17 D
2.3 IHHERERETHM

i id ANSYS #k ff £ APDL ( ANSYS
parametric design language ) 2 U5 BL 45 H iR 2
AR f BTG R 35 1) 2 A, T A5 21 LAV Bl R Ry L
() 1 AFEVR T s oA OO, QL 3 .

(b)

180 240 300 360
B )

60 120

B3 IEHEREHETSH

Fig. 3 Load distribution of thrust raceway
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Fig. 4 Standard deviations of load distribution in thrust roller contact line
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Fig. 5 Statistics of thrust forces
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Fig. 7 Load distribution of thrust raceway for the optimized connection structure
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