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EFFECTS OF COUNTERMEASURES AGAINST EARTHQUAKE FOR ROCK
TUNNELS BY STATIC LOADING TESTS AND NUMERICAL ANALYSIS

Atsushi KUSAKA, Kosuke KAWATA, Nobuharu ISAGO and Hideto MASHIMO

Static loading tests are carried out in this study assuming a ground deformation mode which simulates
horizontal compressive deformation of surrounding ground caused by earthquakes, using a 1/20 scale
model. Numerical simulations of the tests were also conducted to clarify the effects of the
countermeasures. Major conclusions include: the rockbolts, the carbon fiber sheet, and the re-bar are not
considered to be effective countermeasures for reducing the lining stress in this deformation mode,
because compression stress occurs in these members though tensile stress is expected.
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