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NUMERICAL SIMULATION ON STRESS AND DEFORMATION
AROUND TUNNEL EXCAVATION FACE USING LATTICE SPRING MODEL

Daisuke IWAMOTO, Ken-ichi FUMIMURA, Tsuyoshi NISHIMURA
and Masanori KOHNO

Excavation of a circular tunnel is simulated by a discrete lattice spring model. The effect of the proxim-
ity of the face is approximated by a fictive stress release from the initial value. The stress on each nodal
point is illustrated as Mohr’s circle together with the Mohr-Coulomb yielding criterion. All the stress lev-
els should be either in/on the yield surface. This implies, from a numerical point of view, that no tunnel
failure occurs, if the enough analytical area is prepared for the stress redistribution. In reality, however, a
tunnel often fails, particularly a tunnel excavated in a ground of low strength. This is a ‘paradox’ of elas-

to-plastic tunnel analyses.This is a numerical trial to simulate the behavior of ground, if the tunnel fails.



