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Abstract

This paper investigates the shear creep behavior of landslide shale from Lingui District, Guilin.
Graded shear creep tests were conducted under dry, natural, and saturated conditions to systemat-
ically analyze the effects of water-containing state and shear load on the shear mechanical proper-
ties and creep characteristics of shale. The results show that water content significantly weakens
the shear strength of shale: the peak shear strengths of dry, natural, and saturated states are 3.19
MPa, 2.80 MPa, and 2.33 MPa, respectively, with the saturated state reducing by about 27% com-
pared with the dry state. Under all shear loads, the shale exhibits a three-stage creep characteristic
of “instantaneous deformation-decelerated creep-steady creep”. The higher the shear load, the
larger the initial instantaneous strain and steady-state strain, and the shorter the time to enter the
steady-state creep. Water content amplifies creep deformation and accelerates the creep process:
under the same load, the steady-state creep strain of saturated samples is 1.8~2.3 times that of dry
samples, and the water-rock interaction is the key inducement for slope creep instability. The re-
search results can provide an experimental basis and theoretical support for the long-term stability
evaluation and landslide prevention of shale slopes in Guilin area.
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Figure 1. Schematic diagram of ZLB-type triple-rheometer direct shear tester
1.ZLB B =B E IR REE
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Table 1. Shear creep test scheme
=1 EYMRTIEE R

RS 73 2T Y] £ (MPa) IN#GHE % (kPals) TGP RI(h) VA B (MPa)
FHIRES 0.5, 1.0. 1.5. 2.0 100 200 2.0
RIBIRAS 0.5. 1.0, 1.5, 2.0 100 200 2.0
MIFIRAS 0.5. 1.0, 1.5, 2.0 100 200 2.0
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Figure 2. Shear stress-strain curves under different water contents
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Figure 3. Creep curves of shale with different water contents under various shear stresses
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Figure 4. Graded shear creep curves under different water contents
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Table 2. Burgers model parameters under different water contents (Shear load = 1.0 MPa)
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