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STUDY ON THE HEAVING CAUSED BY SWELLING OF ROADBED
AND ITS COUNTERMEASURES IN MOUNTAIN TUNNELS

Keisuke SHIMAMOTO, Kazuhide YASHIRO, Yoshiyuki KOJIMA,
Kazuhiko TSUKADA and Toshihiro ASAKURA

Some mountain tunnels suffered from ground heaving require some countermeasures in service, but
these designs often depend on empirical methods. Therefore, reasonable countermeasures against heaving
become a significant problem. In this study, swelling is focused on as the mechanism of ground heaving,
and the model experiment and numerical analysis that express swelling are carried out. As the result, the
model test can simulate the heaving phenomenon which progress as time goes on, and it is confirmed that
downward rock bolts curb the heaving by the effect of stiffness improvement of tunnel structure. Addi-
tionally, the effect of downward rock bolts specifications such as the number of bolts, their diameter,
length and the value of prestress are estimated quantitatively.
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