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Jamming mechanism of full face tunnel boring machine in
over thousand-meter depths

LIU Quan-sheng' > HUANG Xing' SHI Kai' LIU Xue-wei'

( 1. State Key Laboratory of Geotechnical Engineering Institute of Rock and Soil Mechanics Chinese Academy of Sciences Wuhan 430071 China;2. School of
Civil Engineering Wuhan University Wuhan 430072 China)

Abstract: In order to overcome the challenge of deep roadway constructions of over a kilometer deep through the anal-
ysis of the advantages and the working conditionsof TBM it is believed that TBM has can be introduced to the deep
roadway construction. Therefore the intention is to introduce TBM to the roadway construction of over a kilometer
deep after it is be improved on the basis-of solving the key rock mechanics and machinery manufacturing problems in—
volved. Deep and high stress squeezing deformation can cause the TBM shield to be easily jammed. This paper deter—
mines the TBM jamming mechanism as: when the shield surrounding rock convergence exceeds the over-excavation a—
mount the surrounding rock begins to contact and squeeze the shield which then produces friction when the TBM
shield advanced. If the thrust force cannot overcome the frictional resistance TBM will be jammed. This paper also puts
forward the corresponding jamming state criterion and the theoretical calculation method and process: considering the
working face effect based on the Hoek-Brown failure criterion the convergent deformation of surrounding rock along
the axial variation around the shield should be investigated the pressure of the surrounding rock on the shield and the
frictional resistance of the surrounding rock to shield shold be calculated and finally the shield jamming state can be
assessed by the criterion.
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Flow chart of TBM shield state judgment
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Fig. 5 Application of convergence confinement analysis.to the

study of interaction between the shield and surrounding rock
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