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Influence of the occurrence state of soft interlayer on the rock
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Abstract: As a typical geological structure, a soft interlayer is a key factor affecting the safety and stability of the
entire slope. In order to better analyze the properties of soft interlayers and their influence on slope stability, the
orthogonal control method was used to simulate four occurrence states of the sandwich depth, inclination angle,

quantity and structural surface spacing between the layers of the slope with a soft interlayer in a mine open-pit
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rock slope. A 4x4 orthogonal simulation was carried out and the stability and deformation law of the slope were
revealed under different occurrence states. The results show that: 1) the occurrence state of the soft and weak
interlayer of the slope has a significant impact on the stability of the slope. The safety factor of the slope increases
with the increase of the burial depth of the soft interlayer, and the safety factor tends to stabilize after the burial
depth reaches a certain level. 2) With the increase in the angle of the soft interlayer, the failure mechanism is
manifested as interlayer mismotion, creep slip along the layer and progressive change of shear-slip along the soft
structural surface. 3) The increase in the number of soft interlayer layers leads to an overall decline in the slope
with uneven deformation, a decrease in the safety factor of the slope, and an increase in horizontal displacement.
4) For the soft sandwich slope with the same buried depth, structural surface spacing has less influence on the
slope safety factor when the spacing is small.
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Table 1 Physical mechanics calculation parameters

A AE/(kg-m?)  H#PERE/GPa N EEHEF/(°) FH R 71 ¢/MPa MEE/N=4
Ham R E A A 27.6 27.997 39.2 0.180 0.31
e ZOR MR+ A) 17.3 2.230 18.7 0.059 0.32
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Fig.1 3D topographic model of stope slope
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Fig.2 Slope profile calculation model diagram
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Fig.4 Scheme diagram of different occurrence states of soft sandwich
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Table 2 Simulation scenario
KR PR B B #1/(°) e JAHUR % SJe J24 i) 25 g 1k )
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Ty % Z(Wifh) 0.5H 5~35 2 2h
E A /69 0.5H 15 2~5 2h
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Fig.5 Variation trend of slope safety factor and maximum horizontal displacement of

softinterlayer with different burial depths
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Fig. 6 x-direction displacement cloud of slope under different buried depths of soft interlayer
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Fig. 8 Slope x-direction displacement cloud under different inclination angles of soft sandwich
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Fig. 10 Slope x-direction displacement cloud under different number of soft interlayers
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