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Geological Stability Survey Technology for Filled Soil Slope based on Soil Vibration Law
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Abstract: To address the issues of low sensitivity in stability analysis and inaccurate calculation of stability coefficients for filled
soil slopes using three — dimensional geological models, study proposes a site investigation technique for filled soil slope stability
based on soil vibration dynamics. By establishing a model derived from the acceleration time — history curve of slope soil
vibration, we analyze the dynamic response relationship between the soil and vibration waves under vibrational loading, as well
as the slope failure modes, to evaluate the stability of filled soil slopes. The results show that the vibration wave induction and
displacement detection results obtained using the proposed method align with actual conditions; The calculated stability
coefficient was 3.5, with an error not exceeding 0.5 compared to the actual value; The average stability coefficient was 2.1,
showing a significant decrease with increasing vibration wave cycles; When the stability coefficient reached 1.6, it dropped to
0.8 after 2 000 vibration cycles. This demonstrates that the proposed method provides more accurate analysis of slope
displacement and stability coefficients, proving it to be feasible and effective.
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Table 1 Soil strength parameters of monitoring points

M A AR/ © iR J1/kPa FEE SR/
1 15 256 32
2 30 260 30
3 45 250 30
4 60 260 31
5 30 210 33
6 45 300 30
7 45 350 35
8 30 280 37
9 60 255 45
10 30 260 36
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Fig.1 The influence relationship between inclination angle
cohesion, friction angle and PGA
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Fig. 2 Stability analysis of numerical model
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Fig.3 Results of slope displacement survey
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Fig. 4 Stability coefficient analysis
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