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Special consideration for evaluation of the planned earthquake

resistance of the cut and cover Nagata Tunnel.

Atushi Nanjou, Yoshihito Mori, Teruhisa Ishibashi

Plans to build the Nagata Tunnel along Route 2 (Yamate Road), a high speed road through Kobe, involve

the large cross-section excavation for a cut and cover tunnel that is designed to house separate upper and

lower portions of an RC (reinforced concrete) box culvert structure. Preliminary studies suggested that one-

dimensional evaluation would be difficult owing to the irregular ground at the site boundary. Complex

interactions are likely between the boundary ground, the box, and the back-filled sections. Consequently, the

response displacement method recommended in the Cut and cover tunnel anti-earthquake design guide (Dec.

1999) is not sufficiently sophisticated to grasp the complex local conditions and predict behavior. Here we

report the results of a study intended io be more useful for practical design at this site: we carried out a time

history response analysis using an FEM (finite element method) model and compared it with design

parameters generated by the response displacement method. Following this we were able to suggest how to
adapt the response displacement method to suit the special ground conditions.

Our results suggest that cross-sectional stresses exceeding the design parameters generated by the response

displacement method may occur, and that a design made according to these may not be sufficiently safe.

Keywords: cut and cover tunnel, earthquake resistant design, methods to counter displacement, two-

dimensional graphical earthquake displacement analysis, irregular ground.



