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AN APPLICATION OF CONSTITUTIVE LAWS
CONSIDERING UNLOADING STRESS PATH
OF FEM ANALYSIS FOR SHALLOW TUNNELS

Tatsuya ASANO, Tsuyoshi DOMON and Kazuo NISHIMURA

Recently the tunnel constructions by using NATM is increasing in urban area. Surface settlement due to
shallow tunneling mat cause damage to existing structures and environmental hazards especially in urban
area. In such a case, surface settlement is predicted using 2D FEM generally. However, it is well know
that results of analysis using FEM is different by analytical region size. There is also a problem that
analysis using FEM cause excessive rebound displacement. We have already made clear that these
problems can be solved by application of Duncan-Chang model in constitutive laws, but this model is
little used on FEM analysis for tunnels. This study discusses the method of application of Duncan-Chang
model and the effect obtained by applying this model.
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