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Figure 1 Geological generalization model of large
homogeneous slope(m)
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Table 1 Physico-mechanical parameters of the slope

rock mass
W/ — PRI, NEEEM/ R I1/
(kgem™) : MPa (°) kPa
30 0.23 20 000 43.0 1 500
23 0. 30 120 35.0 150
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Figure 2 Three-dimensional finite element

numerical model (m)
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Figure 3 Natural frequencies of models
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Figure 4 Vibration mode analysis of Mode 1
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Figure 5 Vibration mode analysis of Mode 2
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Table 2 Vibration characteristics of models
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Figure 6 Change of U, with elevation in the
first-order mode
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Dynamic Response Characteristics of Large Homogeneous Rock Slopes

Based on Modal Analysis

SONG Danging', DONG Lihu®, CHEN Zhuo®, DU Han'

(1.State Key Laboratory of Hydroscience and Engineering, Tsinghua University, Beijing 100084, China; 2.School of Electrical
Engineering, Shenyang University of Technology, Shenyang 110870, China; 3.State Key Laboratory of Hydraulic and Mountain
River Engineering, Sichuan University, Chengdu 610065, China; 4.College of Mining, Liaoning Technical University, Fuxin
123000, China)

Abstract.; The large homogeneous rock slopes were taken as the research object.Two 3D FEM numerical mod-
els were established, the modal analysis of rock slope was carried out by the FEM. The natural frequency of
the slopes and the corresponding vibration modes were obtained. The relationship between the dynamic
response characteristics of the slopes and their inherent mode was studied in the small strain range. The results
showed that the natural frequency of the slopes increased with the order, and the slope had the typical slope
elevation and surface dynamic amplification effect. The gradient changes of the slope surface had a great influ-
ence on the natural frequencies and vibration modes of the slopes. Low-order ( 1st and 2nd order) natural fre-
quencies mainly caused the overall deformation of the slopes, while high-order ( =3rd order) natural frequen-
cies mainly caused local deformation of the slope surface. The modes below the fifth order were mainly charac-
terized by a single deformation of bending, stretching or torsion, while those above the fifth order were charac-
terized by a variety of deformation combinations.

Key words: large homogeneous rock slope; FEM; modal analysis; natural frequency; vibration mode;

dynamic response characteristic



