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Numerical investigation on 3D behavior of 2-Arch tunnel

Chung-Sik Yoo, Joo-Mi Kim, Hee-Chul Kim

Abstract  This paper concerns the behavior of 2-Arch tunnel constructed under various conditions. A 2-Arch tunnel
section adopted in a subway tunnel construction site is considered in this study. A calibrated 3D finite element model
was adopted to conduct parametric studies on a variety of construction scenarios including lagged distance between
left and right tunnels, overburden, and geological condition. The results of analyses were examined in terms of crown
settlement, shotcrete lining stress, and load on center column in relation to the lagged distance, cover depth, and the
ground condition. The results indicate that the shotcrete lining stress and the center pillar load are more influenced
by the second tunnel excavation than the tunnel deformation. Also shown is that a greater lagged distance is required
to minimize the interaction between two tunnels when the ground condition becomes weaker. Fundamental mechanisms
of 2-arch tunnel were also discussed based on the results.

Keywords: 2-arch tunnel, finite element analysis, lagged distance
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