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Abstract

The upper-soft lower-hard composite stratum is one of the unfavorable strata in the shield con-
struction process, which has a relatively large impact on the normal construction of the shield. In
view of the main characteristics of such formations, this paper analyzes the reasons for the eccen-
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tric grinding of the hob and the fracture of the cutter ring during the construction process, and
puts forward the above aspects from the design of the cutter head rotation speed, the use of the
hardness gradient cutter ring and the cutter ring of different widths. The construction method of
shield tunneling in soft-under-hard composite stratum can provide reference for similar projects.
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Figure 1. Force diagram of disk hob in upper soft and lower hard formation
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Figure 2. Knife ring eccentric grinding
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Figure 3. Knife ring break
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Figure 4. Strata distribution map of driving section
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Table 1. System resulting data of standard experiment
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