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Effect of blast-induced vibration on a tunnel

Hoon-Ki Moon, Jong-Ho Shin

Abstract In urban areas, it is very often to excavate ground adjacent to existing structures for the construction of
new buildings. Deformation and vibration induced by such construction activities may cause damages to the existing
structures and petitions from citizens. To secure safety of the existing structures, particularly of tunnels, establishment
of general guidelines on vibration have been crucial concerns, although some institutions have their own guidelines
which are not generally accepted. This study aims establishing guidelines for tunnel safety due to blast-induced vibration.
Numerical methods are adopted for this study. Blast load equation proposed by International Society of Explosive
Engineers (2000) is used to decide detonation pressure. Analysis models were obtained from the construction cases
of Seoul Metros. By performing dynamic numerical analysis, vibration velocity of an existing tunnel is evaluated. The
numerical results are verified by comparing with the field measurement data obtained in excavation sites adjacent to
an existing tunnel. Based on the results vibration safety zone is proposed. Influence circle for vibration velocity is
drawn and the area not exceeding the allowable vibration velocity is established.

Keywords: Blast vibration, tunnel, dynamic numerical analysis, vibration velocity, safety zone, influence circle
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