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Norwegian Method of Tunnelling
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Fig.1 Rock mass classification-permanent support recommendation based on
Q and NMT. (Note extensive use of S(fr) as permanent support.)
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Fig.2 Geotechnical logging chart for describing rock masses and rock joints
for subsequent use in Q-system and UDEC-BB tunnel and cavern design.
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Q = 10(Vp-3500)/1000
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Table.2 Approximate correlation between Q@ and P-wave velocity.

Vo 500 1500 2500 3500 4500 5500 6500
(m/sec)
Q 0.001 0.01 0.1 1 10 100 1000
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Fig.3 An example of cross-hole seismic tomography for
extrapolating data between boreholes: Gjovik Olympic cavern.
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Table.3 Bolt spacing as a function of Q-value
with and without shotcrete(Grimstad et al.,1991)
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Fig.4 Support with ribs of reinforced shotcrete(RRS)
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