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Influence of Judging Criteria on the Excavation Disturbance Zone
During Tunneling in Sandy Cobble Stratum
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Abstract: Excavation disturbance zone (EDZ) plays an important role in evaluating the disturbance degree caused by
tunneling, and the judging criteria is of great significance in identifying the range and shape of EDZ. Considering the
meso-structure of material, the meso-scale numerical models were used to simulate tunnel excavation in sandy cobble
strata, in which the large-sized rock blocks and fine-grained soil matrix were treated as separate constituents. Then,
the stress redistribution and deformation performance in ground during tunneling were explored in detail. On the basis of
this, three judging criteria, i.e. the plastic zone, the stress disturbance degree of 15% , the displacement-distance muta-
tion position, were used to identify the EDZ. A parametric study was carried out to understand the influence of rock con-
tent on the EDZ. The simulation results indicate that the judging criteria has a significant effect on the range and shape
of EDZ. The plastic zone mainly concentrates on the tunnel spandrel, arch waist and arch foots. The EDZ determined by
the stress disturbance degree of 15% 1is in a shape of a pomelo, while the EDZ determined by the displacement-distance
mutation position presents to be an erect ellipse. The EDZ decreases with the increase of rock content.
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