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Evaluation of the blast-restriction zone to secure tunnel lining safety

Jong-Ho Shin, Hoon-Ki Moon, Kyu-Cheel Choei, Tae-Kyun Kim

Abstract In urban areas, blast excavation adjacent to tunnels is carried out frequently. It is generally required to secure
static and dynamic stability of nearby tunnel structures for any such activities. Although there is some national guidelines
for static safety, there is little guides to risk zoning controling the dynamic behavior of the underground structures.
In this study, impacts on the blast-induced vibration are investigated using numerical study. An attempt to define the
restricted area of blast adjacent to subway tunnels was also made. Particular concerns were given to tunnel depth and
ground types. By carrying out the parametric study on depth and ground patterns, the envelope of blast distance of
which dynamic response on the lining is controlled under 1 cm/sec, is established. It is shown that the increase in
depth has increased the required safety distance slightly until the distance of 3.5 times of the tunnel diameter. Despite
small changes in safety distance, it can be generally said that the effects of depth and stiffness of the ground is not
significant in controlling the particle velocity of the tunnel linings.

Keywords: Tunnel, blast vibration, dynamic numerical analysis, vibration velocity
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