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Abstract: Considering the propagation characteristics of seismic waves in slopes, based on the
pseudo-dynamic method and the traditional limit equilibrium method (Felenius method) for static
slope stability analysis, the formulas for calculating the seismic force of slopes and the safety
factor of seismic slope stability were derived. On this basis, a program for the sliding surface
searching and safety factor calculation, which realizes a pseudo-dynamic seismic slope stability
analysis method considering wave effect, was developed by MATLAB software. By discussing
the influence of earthquake motion characteristics on seismic slope stability, the variation law of
safety factor of seismic slope stability with earthquake motion parameters was obtained. For a

given slope, its safety factor fluctuates periodically with the initial phase of seismic wave, and
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there exists a minimum safety factor, which decreases with the increase of seismic coefficient and
the ratio of seismic wave length to slope height. In addition, the differences and relationships
between pseudo-dynamic method and pseudo-static method were revealed from the perspective of
wave theory, which gives the applicable scope of the two methods. When the ratio of seismic
wave length to slope height is greater than 10, the results obtained by the two methods are
basically same and applicable; while the ratio of seismic wave length to slope height is less than

10, the results obtained by the pseudo-static method are relatively conservative compared with the

2019 #

pseudo-dynamic method, thus only the pseudo-dynamic method is applicable.
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Fig. 3 Schematic Diagram of Seismic Force Solution
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Tab.1 Parameters of Trial Calculations of Slope Example with MATLAB Program
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Yo /m | Yo/ O |EE/(KN - m™ %) | FiS1/kPa | BEEAMA/C) | BMIEA LHM4 |MATLAB&E)F | #IEA L | MATLAB &)F
1 10 25 21 20 16 1.516 1.518 1. 206 1. 207
2 20 30 17 25 18 1. 285 1. 286 1. 056 1. 056
3 30 30 21 27 26 1. 371 1. 371 1.122 1.122
4 40 35 20 30 24 1. 087 1. 087 0. 907 0. 907
5 50 35 19 32 32 1. 348 1. 349 1.122 1.123
6 60 40 23 36 28 0.988 0.988 0.833 0.833
7 70 40 14 28 35 1.243 1. 244 1.046 1. 046
8 80 45 18 45 35 1.129 1. 130 0.960 0.959
9 90 30 16 33 20 0.937 0.937 0.765 0. 765
10 100 30 20 40 30 1. 316 1. 316 1.071 1.070
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