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Figur basert pa resultater fra Noferesti and Rao (2010)
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In situ: |
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UCS = 150MPa

o= 150*%0.4 = 60MPa

Ogmax = 301-03 = 3%27-9 =72MPa
Ogmin = 303-0, =3%9-27 = OMPa










Mine by experiment Canada
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O9max

Ry
7 = 0.49 (+0.1) + 1.25 Martin et al. (1999)

Oc

R./a = 0.49 + 1.25%(72/150)
R./a = 1.09
R,=1.09 * 5

Rf=5.45
Depth of spalling =5.45 -5 =45cm
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Lotschberg basistunnel Rojat et al. (2009)
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Brenner pilottunnel (Aicha-Mauls), alvorlige spenningsytringer

Bergslag og blokkering av
kutterhodet

L|n|ng kO”apS (Grandori et al. 2011)
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Liten risiko for bergslag Stor sannsynlighet for bergslag Store utfordringer mtp
bergslag forventet

1800

1600

1400

1200

1000

0

UCS 200MPa:

UCS 150MPa:

UCS 120MPa



Referanser

. Dammyr, @., Nilsen, B., Thuro, K. and Grgndal, J. 2013. Possible concepts for waterproofing of Norwegian
TBM railway tunnels. Rock Mech Rock Eng. In press. DOI: 10.1007/s00603-013-0388-5

. DIEDERICHS, M., KAISER, P., & EBERHARDT, E. (2004): Damage initiation and propagation in hard rock
during tunnelling and the influence of near-face stress rotation. — Int. J. Rock. Mech. Min. Sci., 41: 785-812.

. Grandori, R., Bieniawski, Z. T., Vizzino, D., Lizzadro, L., Romualdi, P. & Busiollo, A. 2011. Hard rock extreme
conditions in the first 10 km of the TBM driven Brenner Exploratory Tunnel. In Proceedings of the Rapid
Excavation and Tunneling Conference (RETC), San Francisco, USA, June 19-22, 2011, pp. 667- 685. San
Francisco: SOC Mining Metallurgy & Exploration Inc.

. MARTIN, C.D., KAISER, P. K., & MCCREATH, D. R. (1999): Hoek—Brown parameters for predicting the depth
of brittle failure around tunnels. — Can. Geotech. J., 36: 136-151.

*  NOFERESTI, H. & RAOQ, K. S. (2010): New Observations on the Brittle Failure Process of Simulated
Crystalline Rocks. — Rock Mech Rock Eng, 43: 135-150.




