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Influence of Rock Size on the Ground Construction Response for
Deep Shield Tunnelling in Sandy Cobble Stratum
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Abstract; Sandy cobble strata is a kind of heterogeneous ground, which consists of large-sized rocks and a fine-grained
soil matrix. The ground construction mechanical behavior is significantly affected by the internal meso-structure of ma-
terial. Considering the material heterogeneity, by treating the ground material as a two-phase material composed of
rocks and soil, the mesoscale numerical models of sandy cobble soil were established. The mesoscopic simulation on
tunnel excavation in sandy cobble strata with different rock size are carried out. Then, from the view of stress redistri-
bution, deformation performance and excavation disturbed zone, the ground response during tunnelling was analyzed.
The simulation results showed that with the increase of rock size, the stress variation zone in ground gradually expands,
and the stress variation magnitude depends largely on its position. The distribution of the maximum subsurface settle-
ments with depths and the relationship between the width coefficient of subsurface settlement trough and depths all can
be described by a power function, respectively. With the increase of rock size, the maximum ground settlement increa-
ses linearly while the width coefficient of ground settlement trough decreases linearly. The excavation disturbed zone al-
so expands with the increase of rock size, and this phenomenon is not affected by the judging criteria.
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