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Shear creep characteristics and stability of rock slopes with concealed
noninterpenetrated weak interlayer
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Abstract: This study aims to address the key scientific problem of the complex slip mechanism of rock slopes with concealed
noninterpenetrated weak interlayer. A scaled preparation method for a concealed noninterpenetrated weak interlayer is designed,
and the shear creep characteristics of a rock mass under the influences of the burial depth of interlayer, dip angle of rock and
water content are tested. The variable of gradual damage of the multiparameter rock mass is introduced, and the constitutive
model for shear creep damage is established in stages. The rationality of the model is verified through the similar simulation
experiments, and the stability of this kind of slope is analyzed. The research shows that: (1) The stability of the rock mass with
a concealed noninterpenetrated weak interlayer increases as the burial depth of the interlayer increases, the dip angle and water
content decrease, the stability otherwise decreases, the water content of the interlayer has the greatest influences on the stability
of the rock mass, and the burial depth has a relatively small influence. (2) Considering that the multiparameter gradual damage
constitutive model can reflect the whole process of the shear creep of rock masses with concealed nonpenetrated weak interlayer,
the fitting effects of the accelerated creep stage are better than those of the Nishihara model. (3) The scaled preparation method for
the concealed noninterpenetrated weak interlayers is more reasonable. The constitutive model for shear creep can better fit the
creep slip of the slope at each stage. The slope slip shows the overall slip of the shear expansion of the slope toe and trailing edge

tension, which has reference significance for the creep slip of concealed noninterpenetrated rock masses with weak interlayers.
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Fig. 2 Preparation process of weak interlayer with different angles
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Table 1 Indoor simulation loading condition parameters of

concealed slope with weak interlayer

o JeEifM VEMN S RKEIN
GERES ) MPa J1/MPa
T 0 2.40 5.46
2 , 35 2.90 5.98
3 15% 50 3.40 6.26
4 65 3.90 6.39
5 0 2.40 5.12
6 35 2.90 5.32
7 50 3.40 5.42
8 65 3.90 5.89
9 0 2.40 5.00
10 , 35 2.90 5.12
11 18% 50 3.40 5.32
12 65 3.90 5.48
13 0 2.40 486
14 35 2.90 491
15 50 3.40 4.96
16 65 3.90 5.00
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Table 2 Creep damage model parameters of rock mass with weak interlayer

B A3/ G/ Gy Gs/

m/ n,/ ns/

-1 -1 -1 D RZ
MPa (MPa-mm™) (MPa-mm™) (MPa-mm™)  (MPa-h-mm™) (MPa-h-mm™) (MPa-h-mm™) '
2.3 289546.26 7.69 186.96 0.12 6.32 78634.95 0.16 0.06 0.985
2.9 39.86 386.21 12.64 12.36 15.96 3532.64 0.26 0.02 0.968
3.5 16.98 15.69 756.32 53.69 48.61 1597.68 0.39 0.05 0.986
4.1 7.95 795.64 3591 2.39 189.37 48316.26 1.23 0.26 0.974
4.7 13.69 298.79 141.26 138.41 46.96 225.61 1.28 0.81 0.963
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Fig. 17 Displacements of measuring points in weak interlayer No. 2
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