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New method for dynamic analysis of rock slope stability based on modal parameters
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Abstract: The slope stability analysis is a focal problem in the geotechnical engineering field. However, few dynamic stability
analyses are made based on the ever-changing modal parameters. Therefore, the cohesion in key regions is taken as the dynamic
parameter so as to realize the dynamic stability analysis of the slope. By using GIS (geographic information systems) 3D
slope stability analysis models, the cohesion can be adjusted by real-time data of natural vibration frequencies in order to make
the strength reduction method more real and effective. The establishment of the inherent relationship between the vibration
frequency and the cohesion of landslide can effectively solve the difficulty of selection and adjustment of the parameter in
numerical analysis. The experimental results show that the dynamic stability analysis based on the variation of modal
parameters makes full use of the objective advantages of strength reduction and avoids the subjective disadvantages of the limit
equilibrium method. Thus, the simulated results are more close to the actual conditions. Furthermore, this new method can take
into full account the slope space features and allow an objective evaluation of the strength retrogression, so it is reliable for
slope stability analysis.
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Fig. 1 Flow chart of calculating three-dimensional safety factor of

slopes
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Fig. 2 Laser Doppler vibrometer (LDV)
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Table 1 Experimental results

SHIA I BRI

WS SR/ Hz BRI/ kPa BRARY
40 12.67 27.8 1.776
100 11.33 22.2 1.348
200 10.00 17.3 1.146
220 7.30 9.2 1.004
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Fig. 4 Curves of vibration history and its velocity spectra
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Fig. 5 Curves of slope vibration history and its velocity spectra
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Table 4 Statistical values of 2D safety factors
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Table 3 Statistical values of 3D safety factors

Wil Hovland Bishop Janbu Hovland
SRR SRR SRR YRR
316 H 1.259 1.292 1.278 1.273
7H 16 H 1.052 1.077 1.069 1.06
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