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Study on domino model method for toppling failure mode of slope

CHEN Wensheng, HU Lintao

(School of Civil Engineering, Changsha University of Science & Technology, Changsha 410114, China)

Abstract: Slope stability analysis is the theoretical basis for slope safety assessment and stabilization.
The inadequacy of the domino analysis method only considers the sliding shear failure of the bottom
surface of the strip, and a domino analysis method considering the form of toppling failure of the slope
is proposed. In this study, the calculation method and solution steps of the domino model under the
assumption of toppling failure are given, and the discriminant method for toppling failure, sliding
shear failure and mixed toppling and sliding shear failure of slope is proposed. The theory of domino
analysis method for slope stability and its application in slope engineering are further refined and
promoted by investigating the slope stability of domino model under toppling failure mode.
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Fig.1 Schematic diagram of domino model
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Fig. 2 Forces applied on a slice
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Fig.3 Toppling failure model for rock slope
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Fig. 4 Force analysis of toppling failure slice
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Fig. 5 Toppling failure model for soil slope
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Table 2 Safety factors of failure surfaces of example 1

— A LR
fHEIIR IR
8-1 0.91 0.94
7-1 1.05 1.00
6-1 1.24 1.08
5-1 1.52 1.20
4-1 1.95 1.39
3-1 2.73 1.72
2-1 4.56 273
1-1 13.59 6.36
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Table 3  Soil layer and slices properties
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Table 4 Safety factors of failure surfaces of example 2
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€]
T R B IR
8-1 5.36 2.81
7-1 1.79 1.32
6-1 1.07 1.02
5-1 0.77 0.90
4-1 0.76 0.90
3-1 1.07 1.02
2-1 1.77 1.32
1-1 5.29 2.79
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Table 5 Calculation table for failure surface with No. 4-1 slice in two modes of failure
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M| BIAAES | B | Fu | HE
(N'm) | (kNem™) [(kN+m™) | (kN-m™) IR IR

4 6.87 1118.49 20 12 209.54 1573.57 | 1203.21 161.83 342.79 382.55 0.76 0.90
3 6.87 800.33 20 12 578.40 | 2903.09 | 1163.19 277.62 280.00 435.56 0.40 0.64
2 6.87 482.16 20 12 1835.45 4641.50 | 1352.97 347.38 217.22 442.53 0.29 0.49
1 6.87 161.54 20 12 0.00 | 926295 | 2821.27 370.76 153.95 402.63 0.30 0.38
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Table 6 Calculation table for failure surface with No. 8-1 slice in two modes of failure
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8 6.87 159.70 | 20 12 12.83 3208 | 17179 23.11 153.58 54.62 5.36 2.81
7 6.87 479.09 | 20 12 70.57 352.86 | 533.89 92.42 216.61 186.96 1.51 1.16
6 6.87 79849 | 20 12 177.50 | 1331.26 | 960.76 | 207.95 279.64 | 365.52 0.72 0.77
5 6.87 | 1117.88 | 20 12 334.69 | 3346.86 | 1458.58 | 369.69 342,67 | 590.29 0.44 0.58
4 6.87 | 111849 | 20 12 766.64 | 5757.15| 168597 | 531.52 34279 | 75224 0.29 0.46
3 6.87 80033 | 20 12 168939 | 8479.41 | 1966.76 | 647.32 280.00 | 805.25 0.23 0.35
2 6.87 482.16 | 20 12 513891 | 1299531 | 295550 | 717.08 217.22 | 812.22 0.23 0.27
1 6.87 161.54 | 20 12 0.00 | 2587541 | 758627 | 740.45 153.95 | 772.33 0.29 0.20
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