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Study of applications of meeting ant colony algorithm to search
non-circular critical slip surface of slope

.1 s 2
GAO Wei , ZHANG Fei-jun
(1. College of Civil and Transportation Engineering, Hohai University, Nanjing 210098, China;
2. Wuhan Construction Engineering (Group) Co., Ltd., Wuhan 430023, China )

Abstract: The search of non-circular critical slip surface is a key problem in slope stability analysis. Essentially, this problem is a
path search problem; so the ant colony algorithm is a very suitable method to solve this problem. To overcome the shortcomings of
traditional ant colony algorithm, from the principle of combing one whole road by forward and reverse search of ants, here a new
algorithm, meeting ant colony algorithm, is proposed. And then this meeting ant colony algorithm is used to locate the critical slip
surface of slopes. Through two typical examples and an engineering application of a reservoir bank slope, the effectiveness of the
new algorithm is verified. The results show that, from not only the whole search scope but also one point search scope, the meeting
ant colony algorithm are all better than traditional ant colony algorithm; so the solutions diversity to search the critical slip surface of
slopes by meeting ant colony algorithm is better. And then, to meeting ant colony algorithm, the global optimal solution can be
included in the search scope by the larger probability; and the global optimal solution can be obtained by the larger probability. At last,
by meeting ant colony algorithm, the critical slip surface of slopes can be found on larger scope and by larger speed.
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Fig.1 Flow chart of meeting ant colony algorithm
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Fig.2 Generation of general slip surfaces
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Fig.3 Searching pattern of critical slip surface of slope
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Fig.4 Searching method of meeting ant colony algorithm

B4 2 SIS M X A4 5
H X B st R, WIS RS04 IR
a2 HIEICAES ek r BI0 e sAHIE, IEEsr
T H ML A-c-d-e-f-g-h-B.

4 5Bl

4.1 T ERGEEH

W s Pros, — RS puas, & 11.54 m,
AA30°, A T ARRNF IR T c=19.6kPa, PP
Bffp=10°, EJFy=16.66kN/m’ .

Om

-11.54 m

B 5 AHILETR B R 25

Fig.5 Shape of slope and its materials’ parameters
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Table1 Comparison of computation results
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Fig.7 Comparison curves of computation results
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Fig.8 Iteration results of the algorithm
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Fig.9 Searching results of slip surfaces
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Table 2 Parameters of stratum materials for example
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Fig.13 Geological profile map of accumulation slope(unit: m)
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Fig.14 Computation result of accumulation slope
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