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• Q system was developed at NGI between 1971 and 1974 (Barton et al. 1974)

• One of the most popular methods used by the industry



The first AFTES recommendations on the Convergence confinement methods were 
issued in 1984.
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• A modified horseshoe shape tunnel of opening width 9.7m 
• Cover of the tunnel is 100m from tunnel axis
• GSI (Geological strength Index) = 40
• Mi of Rock = 7
• Erm(Deformation Modulus of Rock) = 800MPa
• UCS (Uniaxial Compressive Strength) = 35MPa
• Disturbance Factor = 0

9.7m 8.2m







12.9m

60m

• A modified horseshoe shape tunnel of opening width 
12.9m with shotcrete lining and rock bolts.

• Cover of the tunnel is 100m
• GSI (Geological strength Index) = 50
• Mi of Rock = 7
• Erm(Deformation Modulus of Rock) = 2000MPa
• UCS (Uniaxial Compressive Strength) = 45MPa
• Disturbance Factor = 0
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