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A STUDY ON RATIONALIZATION OF CONSTRUCTION OF PRIMARY
INVERTS USING SEISMIC WAVE EXPLORATION

Hiroshi OBARA, Daisuke ISHIKAWA and Akio ASANO

In the Futatsumori Tunnel (Onenai) construction section of the Hokkaido Shinkansen, primary inverts
are constructed in some sections to prevent heaving. In this study, the elastic wave velocity of the ground
around the tunnel after excavation are measured by surface wave survey, and whether the velocity values
could be used as an indicator of the distance of invert closure and the selection of support system was
examined. The results indicate two patterns: one is that the decrease in S-wave velocity (¥s) stops near the
tunnel face, and the other is that the decrease of Vs continues to far from the face. In the former, the need
for early invert closure was considered to be less. In the deformed area, the velocity was low (s < 800 m/s)
between the ground near the face and a depth of 10 m, suggesting that the elastic wave velocity of the
ground near the face may be an indicator for applying the primary invert support structure. The results of
the two-dimensional FEM elasto-plastic analysis also suggested that the reduction in the strength of the
ground under the invert affected the uplift of the primary invert.
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