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Development of Non-circular Section Excavation Mechanism for Hard Rock
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Tunnel boring machines (TBM) require non-circular section excavators. To apply parallel crank motion to TBMSs, the
roller cutter excavation mechanism with an eccentric rotated axis was studied. To simulate the cutter rolling locus, the
specifications of the eccentric distance and roller cutter arrangement was determined. In an experiment excavating dummy
rock, the excavation and cutter performance was estimated. Finding that non-circular sections can be excavated by vertical

and horizontal sliding added to parallel crank motion of the cutter head and that the non-circular section excavator
excavates efficiently because the specific energy of the excavated rock volume is less than that of conventional TBMs.
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Excavating performance of eccentric roller cutter
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