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Slope safety factor by methods of particle flow code strength
reduction and gravity increase
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Abstract: Strength reduction method and gravity increase method are introduced into the discrete element method for experimental
study of slope safety factor. The research of slope stability is carried on by using particle flow code (PFC) software and adopting
strength reduction and gravity increase methods, and the result is close to the calculation results of finite element method and slice
method. The method opens a new way for calculating slope stability. If using PFC to solve the slope safety factor, slice method is not
needed, namely it does not need to make an assumption of the inter-slice force. And at the same time, it does not need to assume the
position and the shape of the sliding surface, because the particles adjust their positions according to their received contact forces; and
finally, the shear failure of the slope occurs on the weakest surface of shear strength. Different viewpoints are put forward about
inequality proportion reduction of strength reduction method, which provide new speculations for future research.
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Table 1 Meso-parameters of PFC
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Fig.1 Relation curves of cohesive force and particle

bonding strength of different friction coefficients
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Fig.2 Relation curves of internal friction angle and

particle friction coefficient of different bonding strengths
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Fig.3 Model of example 1
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Fig.4 The X displacement diagram of strength
reduction method
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Fig.5 The X displacement diagram of gravity
increase method
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Fig.6 The X displacement diagram calculating by FLAC
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Fig.7 Sliding surface calculating by Bishop
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Table 2  Slope safety factor of different calculation methods
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Fig.9 The X displacement diagram of strength reduction
method
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Fig.10 The X displacement diagram of gravity increase
method
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Fig.11 The X displacement diagram calculating by FLAC
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Fig.12 Shear strain contours calculating by FLAC
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Fig.13 Sliding surface calculating by Bishop
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Fig.14 Shear strength contours
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