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Limit analysis of slope stability supported by framed prestressed anchor rods
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Abstract: Framed prestressed anchor rods are widely used in slope engineering. Considering the influences of supporting

structures and anchor rods on the stability of soil slopes, the basic principles of the upper limit theory are analyzed, and the

influences on its stability.

formula for calculating the safety factor of supported slope is deduced on the basis of plastic mechanics limit. The algorithm
supported slope are discussed. It is concluded that the slope angle has the greatest influences on the stability of the prestressed

based on Matlab language is adopted to search the global optimal solution. Finally, according to the orthogonal design method,

the influences of the internal factors such as slope angle, slope height and soil properties on the stability of prestressed anchor

—

anchor supported slope, following by the internal friction angle and slope hight, cohesion force, design value of thrust of
=

supporting structures for the slope and soil weight, and the slope height, internal friction angle and slope angle have significant
Key words: slope engineering; framed prestressed rod; stability; limit analysis
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Fig.1  Model for slope supported by framed prestressed anchor

rods
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Fig.3  Model for case study
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Table 1  Values of safety factor calculated by different limit
equilibrium methods
M -
Janbu orgeflstern Spencer Bishop Janbl_l
price Generalized
1.270 1.379 1.378 1.380 1.353
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Table 2 Factors related to slope cohesion, internal friction angle,
soil weight, slope angle, slope height and design value

of thrust of supporting structures for slope

K omEn D mm g gy SRS

S /kPa s /(kN-m™) /(°) /m Fodfe izt
/(%) #/(kKN-m ")

1 18 20 12 30 6 10

2 21 23 14 40 8 30

3 24 26 16 50 10 50

4 27 29 18 60 12 70

5 30 32 20 70 14 90

®3 EXRITAARER

Table 3 Combined situations of orthogonal design

K B JEE RS

w o wn T D P
2 kpa (o) (KN /(%) /m /(kN-m™') "

1 18 20 12 30 6 10 1.2240
2 18 23 14 40 8 30 1.2250
318 26 16 50 10 50 1.1517
4 18 29 18 60 12 70 1.0310
5 18 3 20 70 14 90 0.9062
6 21 20 14 50 12 90 0.9322
7 21 23 16 60 14 10 0.7520
8 21 26 18 70 6 30 1.1593
9 21 29 20 30 8 50 1.7832
0 21 32 12 40 10 70 1.7141
123 20 16 70 8 70 0.8876
12 23 23 18 3010 90 1.4269
13 23 26 20 40 12 10 1.1765
14 23 29 12 50 14 30 1.1735
15 23 32 14 60 6 50 1.7726
6 27 20 18 40 14 50 0.9716
17 271 23 20 50 6 70 1.4204
18 27 26 12 60 8 90 1.4562
19 27 29 14 70 10 10 1.0271
20 27 32 16 300 12 30 1.8385
21 30 20 20 60 10 30 0.8457
2 30 23 12 70 12 50 0.8671
2330 26 14 30 14 70 1.5460
2430 29 16 0 6 90  2.0201
25 30 32 18 50 8 10 1.5728
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Table 4  Values of orthogonal design 5 Q:E -io/l’:
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Table 5  Significance analysis of various factors
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Fig.6  Graph of orthogonal design effect
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