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the drift walls. Six quasi-static calculations of drift degradation with increased tessellated
domain were carried out for different average block sizes (0.2 and 0.3 m) and block geometry
realizations. The geometry used in one of the simulations (0.2-m average block size), indicating
the size of the original tessellated domain, is shown in Figure 7.
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Figure 7. Initial Geometry of the Model with Extension of the Tessellated Domain

The results of one simulation, which are typical for all simulations with increased tessellated
domain, are shown in Figures 8 and 9. Figure 8 shows contours of displacement magnitudes.
The stress tensors colored by the value of the major principal stress are shown in Figure 9. In
both figures, showing the same model domain, the lateral and top boundaries of the view
window coincide with the boundaries of the tessellated domain. Also, the outline of the
tessellated domain with the boundary 8.25 m above the initial drift roof, as used in the
quasi-static analysis of drift degradation, is indicated in both figures.
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The displacement contour plot shown in Figure 8 is similar to those with a smaller tessellated
domain shown in Section 1.1. The location of the top of the caved region is approximately 8§ m
above the drift center (or 5.25 m above the initial drift roof), irrespective of the size of the
tessellated domain (as used in original analyses discussed in Section 1.1 or in these sensitivity
analyses).

The stress tensor plot in Figure 9 provides another method for assessment of the size of the
rockfall volume and potential effect of the size of the tessellated domain on that volume. The
caved region or the rockfall volume is essentially the de-stressed region relative to the
stress-bearing region in the stable rock mass. As shown in Figure 9, the distressed region is
completely contained within the original (smaller) tessellated domain.

JOB TITLE: Case 11, Property 11 (*10M)
UDEC (Version 3.14) 1.500
LEGEND 1.300
25-Sep-07 7:10
Cycle 5718090 1.100
Total Displacements
Contour Interval =2 x 1072
6 X 10_2 to2 x 10_1 0.900
6.0 x 1072
8.0 x 1072
1.0 X 10—1 0.700
1.2 x 107!
1.4 x 107"
1.6 x 107" 0.500
1.8 x 107"
2.0 x 107
0.300
0.100
-0.100
Itasca Consulting Group, Inc. ~0.300
Minneapolis, Minnesota USA
-0.900 -0.700 -0.500 -0.300 —0.1()(910A1()).100 0.300 0500 0.700  0.900

02751DC_721.ai

NOTE: The y-coordinate of the top of the tessellated domain is 16 m; horizontally, the tessellated domain extends
between -10 m and 10 m. Displacement contours in this figure quantify the displacement between the
particle initial and final position during the simulation.

Figure 8. Displacement Contours (m) for Quasi-Static Drift Degradation, 0.2-m Average Block Size, and
Extension of the Tessellated Domain
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NOTE: The y-coordinate of the top of the tessellated domain is 16 m; horizontally, the tessellated domain extends
between —10 and 10 m. The range —2.713 x 10 > 5.620 x 10° shown in the legend indicates the range of
the major principal stress magnitudes in the plot.

Figure 9. Stress Tensor Field (Pa) Colored by Value of the Major Principal Stress for Quasi-Static Drift
Degradation, 0.2-m Average Block Size, and Extension of the Tessellated Domain

1.4 CONCLUSION

The potential effect of the size of the tessellated domain on the estimated rockfall volumes is
checked by back-analysis of the model results. As described in Section 1.2 of this response, in
all but two of the simulations (Figure 6, realizations 4 and 6), the contour plots of displacement
show continuity across the boundaries of the tessellated domain, and the voids and the gaps,
which result from bulking of the rock mass as unraveling blocks displace and rotate, are
contained within the tessellated domain. The two exceptions are for the weakest rock
(Category 1) and PGV values of 2.44 m/s, and for those combinations of rock strength and PGV,
the analysis overpredicts the rockfall volume. Sensitivity analyses, conducted with an extended
tessellated domain, result in the same estimates of the size of the caved region and rockfall
volume as for the original, smaller tessellated domain used in the drift degradation analysis and
assessment of the rubble load on the drip shield. Thus, the dimensions of the tessellated domain
do not affect the calculations of rock fall volumes from seismic events or during quasi-static drift
degradation.
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