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Abstract: Creep of weathered red mudstone is one of the important reasons inducing slope deformation and instability in loess
plateau of China. Creep constitutive model of weathered red mudstone and time-dependent deformation characteristics of
landslide were performed by using the KTL automatic triaxial instrument and CDEM, in giant -scale multiple rotational
landslide of Luobao village in Tianshui City. Under different confining pressures between 0.1-0.7 MPa, the stepwise-loading
creep tests on weathered red mudstone samples was performed. The creep process and creep characteristics were analyzed. The
results show that the samples have experienced instantaneous elastic deformation stage, attenuation creep stage and steady creep
stage. Under the same confining pressure, the increment of elastic deformation varies with different stress levels. The increasing
rate of deformation is also increased gradually. At a certain stress level, the final creep of the samples under different confining
pressures increases gradually with the increase of confining pressures. The increasing rate of deformation is increased slowly.
The fitting results show that Burgers creep constitutive model is in high coincidence with the experimental data. On this basis,
time-dependent deformation characteristics and the pattern at 1-year scale under gravity stress were revealed by numerical
simulation. The results show that almost 95% of deformation occurred within 60 days, and then it entered the steady creep
stage. The horizontal displacement of the slide mass decreases with the increase of the depth. The deformation is mainly
concentrated on the slide mass I , the maximum displacement is about 54.1 cm. The landslide shows a thrust load-caused

deformation pattern. Shear strain occurs at the steep-slow junction of the trailing part of each slidemass, the maximum shear

strain is about 0.23%, but no transfixion occurred. The whole slope is stable.

Keywords: red mudstone; landslide; creep; Burgers model; time-dependent deformation; Tianshui
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Fig.2 Photos of Luobao landslide obtained from site investigation
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Fig. 3 Engineering geological profile of Luobao landslide
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Table 1 Basic physical parameters of mudstone

ZH T#E/(g'em™) TR/ (gem™) Rookr 2/ (grem ™) LR/ % HALFREL
Bl 2.13~2.34 2.17~2.36 2.59~2.74 10.8 ~22.0 0.3 ~0.97(0.70%)
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Fig.4 The KTL automatic triaxial instrument and the sample
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Fig. 8 Testing date and fitting curves obtained by mudstone creep tests
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Table 2 Physical and mechanical parameters of
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Fig. 11 Shear-strain nephogram of the numerical model of Luobao landslide after creep for 1 year
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Fig. 12 Monitoring curve of plastic shear strain and X-displacement of monitor point of the numerical model of Luobao landslide
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