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Study on rheological mechanical properties and model of carbonaceous slates
under dry and saturated states
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Abstract: Water is an essential factor to rheological mechanical properties of rock. Creep tests were performed to study the rheologi-
cal properties of carbonaceous slates in wooden village ridge tunnel of Lan-Yu Railway in dry and saturated state by step load method.
The test results indicated that the creep strain and the creep rate of saturated specimens was larger than dry specimens under the same
stress level, and its deformation was more than 3 times to dry specimens, and for it get into the stable creep stage also need longer time.
Based on the creep characteristics of rock under dry and saturated states, a modified nonlinear damage rheological model is obtained
by connecting a nonlinear visco-plastic body with the classical Burgers model in series. Meanwhile, 1D and 3D creep equation for
rocks is deduced. Furthermore, the rheological model parameter identification method is improved, combined with linear decreasing
weight particle swarm optimization (PSO) and Levenberg-Marqud (L-M) nonlinear least squares method. The fitted results of the test
data showed that nonlinear rheological model can effectively describe the creep characteristics of carbonaceous slates under different
stress levels.
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Fig .1 Uniaxial creep curves under dry and saturated states
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Fig .2 Uniaxial creep rate curves under dry and saturated
states
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