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A risk analysis for the determination of a tunnel support pattern
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Abstract

Rock mass is very inhomogeneous in nature and data obtained by site investigations and tests
are very limited, For this reason, many uncertainties are to be included in the process of
constructing structures in rock mass, In the design of a tunnel, support pattern, advance rate, and
excavation method, which are important design parameters, must be determined to be optimal,
However, it is not easy to determine those parameters, Moreover if those parameters are determined
incorrectly, unexpected risk occurs such as decrease in the stability of a tunnel or economic loss
due to the excessive supports etc. In this study, how to determine an optimal support pattern and
advance rate, which are the important tunnel design parameters, is introduced based on a risk
analysis. It can be confirmed quantitatively that the more supported a tunnel is, the larger
reliability index becomes and the more stable the tunnel becomes, Also an optimal support pattern
and advance rate can be determined quantitatively by performing a risk analysis considering
construction cost and the cost of loss which can be occurred due to the collapse of a tunnel,
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c) PERT distributions

PERT(0,10,20)

PERT(0,49,50)
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d) A General distribution

0.7 General(4,15,{7,9,11},{2,3,0.5})

e) A Cumulative distribution

12 7 Cumulative(0,10,1,4,6},{0.2,0.5,0.8)

f) A Discrete distribution

Discrete({1,2,3},{0.4,0.5,0.1})
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X 6. Monte Carlo simulation

PSES; E

WS | URDHE () | FAR (oford) | BEAL (kot/om) S CIHE
1 48.19 14,18 121,101 2.5 2.5 2.5
2 47.26 12.57 107,441 2.3 2.3 2.3
3 46.49 11.22 96,137 2.1 2.1 2.3
4 46.33 10.95 93,812 2.1 2.1 2.1
5 46.88 11,91 101,916 2.3 2.3 2.3
6 45,16 8.92 76.677 1.9 1.9 1.9
7 45,02 8.67 74,608 1.9 1.9 1.9
8 45,90 10.20 87,574 2.1 2.1 2.1
9 46.10 10.55 90,479 2.1 2.1 2.1
10 45.35 9.24 79,419 1.9 1.9 1.9
1 44,63 7.99 68,838 1.7 1.9 1.9
12 47.80 13.51 115,392 2.5 2.5 2.5
13 46.25 10.81 92,620 2.1 2.1 2.1
14 45.76 9.96 85,464 2.1 2.1 2.1
15 45,70 9.86 84,597 2.1 2.1 2.1
16 45.21 9.01 77,452 1.9 1.9 1.9
17 47.05 12,20 104,383 2.3 2.3 2.3
18 47.18 12.44 106,320 2.3 2.3 2.3
19 4716 12.39 106,014 2.3 2.3 2.3
20 46.79 11,75 100,642 2.3 2.3 2.3
21 44,54 7.85 67,615 1.7 1.7 1.7
22 46.25 10.81 92,650 2.1 2.1 2.1
23 44.56 7.87 67.849 1.7 1.7 1.7
24 45,73 9.91 85,087 2.1 2.1 2.1
25 45,94 10.28 88,155 2.1 2.1 2.1
26 47,90 13.68 116,922 2.5 2.5 2.5
27 45,25 9.07 77,961 1.9 1.9 1.9
28 47.08 12,24 104,791 2.3 2.3 2.3
29 45,56 9.62 82,610 1.9 1.9 2.1
30 44.54 7.85 67,635 1.7 1.7 1.7
31 43.38 5.82 50,520 1.6 1.5 1.5
32 47.87 13.63 116,514 2.5 2.5 2.5
33 46.26 10.83 92,813 2.1 2.1 2.1
34 45,55 9.60 82,446 1.9 1.9 2.1
35 46.21 10.74 92,080 2.1 2.1 2.1
36 45,15 8.91 76,585 1.9 1.9 1.9
37 46.87 11,89 101,774 2.3 2.3 2.3
38 4714 12.35 105,708 2.3 2.3 2.3
39 45,02 8.68 74,628 1.9 1.9 1.9
40 47,99 13.84 118,247 2,5 2.5 2.5
41 46.12 10.58 90,703 2.1 2.1 2.1
42 45,03 8.69 74,760 1.9 1.9 1.9
43 45.84 10.11 86,707 2.1 2.1 2.1
44 48.13 14.09 120,285 2.5 2.5 2.5
45 45.86 10.13 86,922 2.1 2.1 2.1
46 46.47 11,19 95,892 2.1 2.1 2.1
47 43.89 6.71 58,022 1.7 1.7 1.7
48 47.06 12.21 104,485 2.3 2.3 2.3
49 44,83 8.34 71,835 1.9 1.9 1.9
50 46.55 11,34 97,085 2.1 2.3 2.3
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