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Study on the calculation method of seismic coefficient for slope stability
using shear beam theory
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Engineering, Xi’an University of Technology, Xi’an, Shaanxi 710048, China)

Abstract: Pseudo-static method is a common used approach to evaluate the seismic stability of slopes, where the choice of
seismic coefficients directly affects the accuracy of the evaluation. Therefore, thoroughly exploring the determination methods
and values of seismic coefficients in the quasi-static method is of great significant both theoretically and in engineering practice.
Based on shear beam theory, this paper derives the formula for the seismic response acceleration for rectangular trapezoidal
slopes and analyzes the impact of various factors on slope response acceleration. Recommended seismic coefficients under
different seismic intensities were determined as follows: 0.04 for Intensity VI, 0.07 for Intensity VI, 0.11 for Intensity VI, and
0.21 for Intensity IX. The research results reflect the dynamic response characteristics of slopes and provide scientific
theoretical support for the selection of seismic coefficients.
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Fig.1 Two-dimensional slope shear beam model
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Fig. 2 Schematic diagram of a shear beam microelement
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Table 2 Summary table of calculation parameters

H/m B/m a/(°) RHJE He E/MPa
5/10/15/20/25/
30/35/40/45/50 0 30 0.1 15
15 70 20/30/40/50/60/70 0.1 15
15 70 30 0.1/0.15/0.2/0.25/0.3 15
15 70 30 0.1 3~25
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Fig.3 Acceleration curves of slope response under different PGA
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Table 3 Seismic wave information table
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Fig. 5 Variation of Rg with damping ratio
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Table 4 Table of recommended values for seismic coefficients

R Vi AUl Vil IX
PGAlg 0.05 0.10 0.20 0.40
Rg 1.62 1.42 1.22 1.13
N 0.04 0.07 0.11 0.21
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Fig. 11 Physical schematic diagram of the comprehensive impact

coefficient
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Table 5 Comparison table of seismic coefficients
Feiit BB R RS
Terzaghil'® HERR Mo < TR IR R T EIE” R, KT MR R B 50,1, 0.2F10.5
Seed™ HRRR L2 REF, > 1.15 YR M=6.51F, k=0.1; 4E 9 M=8.5}, k=0.2
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