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Elucidation of Jamming Mechanism during Shield Tunnel Excavation and Development of
Detection and Countermeasure Technology
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Elucidation of Jamming Mechanism during Shield Tunnel Excavation and Development of
Detection and Countermeasure Technology

Kotaro Kubota, Kenichi Kawano, Hideki Nagatani, and Yusuke Nakajima’

When a shield tunnel boring machine becomes jammed, excavation becomes impossible due to the
restraint of the surrounding ground. Once this occurs, the damage to segments caused by the increased
thrust of the machine is a serious problem. However, the mechanism of occurrence has not been elucidated.
In Japan, this issue occurs particularly in problematic soils such as Kosu in Osaka and Shirasu in Kagoshima.
Therefore, we devised a rotational penetration model experiment using Shirasu, and verified the jamming
mechanism and overcut which is used as a countermeasure for jamming. As a result, we confirmed that the
increase of the surrounding earth pressure caused the jamming when a shear force was acting on the ground
and the overcut had the effect of reducing the pressure. Additionally, based on the findings of these
experiments, we devised a direct shear model experiment simulating the ground surrounding a shield
machine, and installed a sensor for promptly detecting the jamming. We also verified the applicability of
jamming detection by the sensor, and of a lubricant as a countermeasure for jamming. As a result, we
confirmed that the measurement of friction coefficient by the sensor is effective for detecting jamming.



