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MECHANICAL ANALYSIS AND NUMERICAL SIMULATION FOR THE INTERACTION BETWEEN
GROUND AND LINER

Shohei FUJIL, Tsuyoshi NISHIMURA, Masanori KOHNO, Kintoki OGAWA,

This paper describes a methodology for describing the ground response curve (GRC) based on mechanical analysis and numerical simulation.
The GRC is presented as an analytical solution for the problem of stress-displacement around the tunnel in an elasto-perfectly-plastic medium.
The SRC (Support Response Curve) is also analytically expressed with the force — displacement relation of circular liner modeling shotcrete and
steel sets. The modeling consists in treating the composite section of a straight beam as a homogenized section of equivalent mechanical
propetties of different materials, based on a structural technique. These two curves give a preliminary estimation for the load shared by the
ground and the liner. A series of FEM simulation, in which the tunnel excavation is modeled with releasing of stress in tunnel cross section, is
conducted to represent installation of the liner. The numerical result shows that the curve of the support load — wall displacement branches off
from the analytical GRC and presents the effect of the liner, i.e. confinement of the convergence.
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