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Figure 5: Curve support pressure- inward radial deformation
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Where the constrained modulus is given by
E, v = Young's Modulus and Poisson’s Ratio of the ground
R = equivalent tunnel radius

A = area of rock that is to be represented by the equivalent radial spring. This is the distance between adjacent radial
springs multiplied by unit length.
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Figure 3: Confinement provided by rock (a) Face support (b) Edge support of plate element,
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Table 1: Summary of results from long term structural medelling of lining.

‘ Bending moment Axial force

Description of analysis approach {khim/m) | (kN/m)
“Closed form solutions - o 41 775
| 2D bedded beam model (single uncoupled ring) ) 51 735
| 2D bedded beam model (two rings coupled) 62 ' 748
| 3D plate element made (single ring) - 64 ) 1084 |
3D plate element model (two rings coupled) 80 1065 |
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Figure 6: (a) Displacement vector in single ring (b) displacement vectors for coupled ring (c) Bending moment
for coupled model (exaggerated diagram)
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