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The mechanism of ground deformation that occurs during shield tunneling due to over-excavation was investigated by
model experiments. The relationship between fine content and density and the extent of ground deformation were
discussed, assuming excavation in saturated sandy ground. In contrast to the cavity shape that spreads out in a fan shape
on both sides centering on the outlet hole due to continuous soil discharge, which has been conventionally confirmed in
model experiments, the experiment with dry sand in which no water movement is involved confirmed that when the amount
of soil loss is limited, ground displacement propagates upward immediately and chimney-like loosening is generated.
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Simulation of extra excavation with a trap door test o SHE& S — X Tested cases
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Displacement within the ground at the trapdoor descent of 15mm
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Displacement of trapdoor and cavity formation / ground cave-in
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Chimney-Ilike loosening
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