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The Analysis of Tunnel Excavation using Finite Difference Method
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Using FLAC, which is an explicit finite difference code written for
analysis of problems in geotechnical engineering, a particular example 2 in the
Korean Geothechnical Society News has been analysed, The elastoplasticity
formulation in FLAC assumes an elastic, perfectly plastic solid in plane strain
which conforms to a Mohr-Coulemb yield condition, During tunnel excavations by
stages, stresses and displacements in region around the tunnel varies according
to distance from the face of tunnel and installation of tunnel supports, and so
on, In this analysis, the three dimensional support effect of the rock mass
during the process of excavation is simulated by using the stress distribution
method, and varying the material constants of shotcrete in each stage also
considered . The maximum convergency is occured at the crown of the tunnel and

estimated to be about 12mm.
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Figure 1 Three dimensionality at the tunnel face, (2)
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Figure 2 Three dimensionality of load and displacement at the tunnel face (2
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Two-dimensional analysis of three-dimensional tunnel advance, (2)
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#1 : Initial Stress Condition
#2 : Upper Half ( Excavation )
#3 : Upper Half ( Soft Shotereting + Rockbolting )
#4 : Upper Half ( Hard Shotcreting + Rockbolting )
#5 : Lower Half ( Excavation )
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Figure 5 Load distribution factors according to construction sequence
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Figure 6 Typical tunnel section,
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Modelling of tunnel section for analysis,
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Figure 8 Tunnel convergence after final excavation.
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Figure 9

Axial forces of rock bolt after final excavation.
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Figure 10 Axial forces of rock bolt according to construction sequences,
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Figure 11  Shotcrete modeiling.
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Figure 12 Axial force diagram of shotcrete according to construction sequences.
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Figure 13  Shear force diagram of shotcrete according to construction sequences,
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Figure 14 Moment diagram of shotcrete according to construction sequences.
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Figure 15 Ground surface settlement according to construction segquences,
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Figure 16 Principal stresses around the tunnel
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Figure 17 Shear stresses around the tunnel
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