37 8 Vol.37 No.8
2016 8 Journal of Northeastern University Natural Science Aug. 2016

doi 10.3969/j. issn. 1005 —-3026.2016.08.017

116024

tunnel boring machine TBM

. TBM
TBM 10
. TBM 4 km

TH 113.1 A 1005 -3026 2016 08 —1144 —-05

Split Cutter Head Reliability Calculation Based on Crack Failure
Regions

SUN Wei ZHU Ye LING Jing-xiu HUO Jun-zhou
School of Mechanical Engineering Dalian University of Technology Dalian 116024 China. Corresponding
author ZHU Ye E-mail zhuyel98727@ 163. com

Abstract A calculation model of reliability was developed based on the method of dividing crack
regions on the surface of TBM tunnel boring machine cutter head. The dangerous area was
divided on the basis of different stress and structure and the stress amplitude spectrum was
obtained by rain-flow counting. To calculate the reliability a model of cracks extension was built
with crack fatigue damage accumulation as basic variable. For example dangerous areas of the
TBM cutter head used on Zhongtianshan tunnel engineering were divided into 10 according to
crack-resistance and the calculated reliability in TBM tunneling for 4 km was consistent with the
reality. At this stage fatigue damage most likely occurred on cutter saddle welding therefore
measures should be taken to prevent the crack growth during repairs.
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Fig. 4 ANSYS simulation of the stress distribution on cutter head
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Table 2 Average stress results of different parts
/MPa /MPa
180. 647 198.214
82. 64 104. 55 3
73.5 202. 34
3
Table 3 Division of TBM cutter head risk region
1 6
2 7
3 8
4 9
5 10
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Fig. 5 Stress amplitude distribution of cutter
head edge plate
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Table 4 Each regional sensitive site of cutter
head stress

w/MPa o/MPa
76.3 10.5
41.2 11.3
36. 1 9.6
4.4 10.6
82.2 14.8
101.5 16.7
52.3 7.4
94.7 9.8
53.4 5.8
94.9 9.7
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Fig. 6 Reliability of each region of TBM cutter head
when stress cycles 2 000 000 times
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