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Table 1 The first five order nature frequency
and mode of slop
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Fig.4 The resonance law of slop
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Fig.5 Resonance curve for test
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Influence of grid size for nature frequency
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Fig.7 Nature frequency of slope changes among height modulus of elasticity density poisson ratio and gradient
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Study on resonance characteristics and natural frequency of
slope under bi-directional seismic action

YAN Zhixin' > ZHANG Xue-dong' ZHANG Sen' ZHANG Liu-ping' CAO Xiao-hong'
( 1. College of Civil Engineering and Mechanics Lanzhou University Lanzhou 730000 China;
2. Key Laboratory of Mechanics on Disaster and Environment in Western China(Lanzhou University)

Ministry of Education Lanzhou 730000 China)

Abstract: One of the most important issues in seismic design is to avoid resonance and presently there were
few studies about this issue in slope engineering. In this paper the resonance law and natural frequency of
slope under bi-directional seismic were studied by Finite Element Method. The results showed that although
the slope had multiple natural frequencies only the resonance peak of first three order natural frequency is
most prominent especially the first order frequency resonance peak and there was no obvious resonance in
other frequency. Resonance response of the slope under bi-directional seismic had the action of vertical
amplification and free surface amplification. The resonance peak was declining with the increasing of damping
and resonance curve was gradually gentle. The chief influential factors of natural frequency of the slope were
studied deeply. The natural frequency formula of slope was established by regression analysis of which error
calculation was lower after testing.
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Modified hydropower slope rock mass stability rating system

ZHANG Judian' SHEN Ming-rong' ’
(1. Department of Geotechnical Engineering School of Civil Engineering Tongji University
Shanghai 200092 China;2. Key Laboratory of Geotechnical and Underground Engineering
of Ministry of Education Tongji University Shanghai 200092 China)

Abstract: In order to overcome the defects in the existing modified mass rating system originated from slope
rock mass rating (SMR) system a more rational correction model was adopted to establish a modified Chinese
hydropower slope rock mass rating (M-CSMR) system based on thirty six hydropower slopes. The coefficients
of slope types were used to take the place of excavation factor to comprehensively take into account the
influences of excavation water erosion and scour on rock mass stability; the influence of slope height on rock
mass stability was introduced into this system and its grading and rating principle were given; the weights of
factors in the SMR system were re-adjusted. Compared with rock mass rating (RMR) system slope rock mass
rating (SMR) system and Chinese slope rock mass rating (CSMR) system the M-CSMR system’ s evaluation
results are closer to the empirical rating based on safety of factor the prediction results are better the
maximum absolute error the mean absolute error and the residual standard deviation are all smaller thus M-
CSMR is a better hydropower slope rock mass rating system.

Key words: slope rock mass rating; slope type; slope height classification; method of M-CSMR



