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Reliability analysis of soil nailed structures using spreadsheet method
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Abstract: It is very important to carry out the reliability analysis of soil nailed structures since there are lots of uncertainties in
geotechnical engineering. Considering the function of Solver and VB programming of Excel, the spreadsheet computation model for
the reliability analysis of soil nailed structures is set up. This spreadsheet model is suitable for layered soils and it can get the
minimum reliability index and the location of the corresponding slip surface. The spreadsheet model is composed of five parts:
module of input parameters; computation module of soil nailed structure; computation module of soil layers; computation module of
reliability index and module of optimum calculation. Once the model is set up, it is very convenient to carry out the reliability
analysis for different soil nailed structures. It is demonstrated that the method proposed is correct, simple and direct. It is easy to carry
out the reliability analysis of soil nailed structures for different computation cases; and it can also be easily simplified to carry out the
corresponding deterministic analysis.
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Fig.1 Schematic diagram of soil nailed structure’s stability
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Table 1 Computational module for reliability index

s W S Hx 8¢ oy NX
1 c Xi 0.01 0.01  0.00 0.00 0.00
1 0 X, 0.35 035 030 0.10 -0.01
1 4 X3 1870  18.70  0.00  0.00 -0.01
1 T Xy 60.00 60.00 0.30 18.00 0.00
2 c Xs 5401 7970 0.14 11.16 -2.20
2 Q Xe 0.15 023 028 0.07 -1.31
2 Y X7 20.16  20.10 0.02  0.40 0.16
2 T X3 2131  60.00 0.30 18.00 -2.25
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Table 3 Comparative analysis of computing results
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Fig.2 Cross-section and critical location of slip surface
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