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STUDY OF TUNNEL SUPPORT EFFECTIVENESS OF YOUNG-AGED
SHOTCRETE BY CONSIDERATION OF VARYING MECHANICAL
CHARACTERISTICS WITH TIME

Takuya TANI, Toyokazu OGAWA and Tomoyuki AOKI

The authors have been pointing out the importance of change in mechanical properties of shotcrete with
time within an age period younger than 24 hours after application, since shotcrete is one of the most
important support materials in mountain tunnelling. A series of uniaxial compression and stress relaxation
tests were carried out to estimate deformation and strength characteristics of early-age shotcrete. The
effectiveness of shotcrete as tunnel support was evaluated using a viscoelastic model with the variable
coefficients with time which represent the aging of concrete based on the characteristics obtained in the
laboratory tests. Numerical analysis was then executed using the model proposed.
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