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Bearing Capacity of Strip Foundations on Shale Rock Masses with Rheological
Behaviour: Probabilistic Based Approach
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Abstract:

Predicting the bearing capacity of rock masses can be challenging when the values of rock mass properties have
high uncertainty. This challenge becomes even greater when the rock mass exhibits time-dependent behavior.
Therefore, in this paper, the bearing capacity of strip foundations located on rock masses with time-dependent
behavior is investigated. For this purpose, FLAC software is used and the visco-elasto-plastic CVISC model is
assigned to the rock mass. Also, the Hoek-Brown criterion constant, uniaxial compressive strength of rock mass,
GSI (geological strength index of rock mass), Kelvin shear modulus, Maxwell viscosity, and Kelvin viscosity are
selected as random parameters. Initially, using the results obtained from this software and using the response
surface methodology, the relationship between these input parameters and the bearing capacity of the rhological
rock mass is determined. Then, a normal distribution and mean and standard deviation values are assigned to each
of these parameters. In the next step, using the Monte Carlo method, a large number of random numbers are
generated and, considering the relationship between the above input random variables and the resulting output
(bearing capacity of the rock mass with the time-dependent behaviour), probability distributions for the output of
the problem are determined. The results of this research indicate that the Kelvin shear modulus of the rock mass is
the most effective parameter in predicting of the value of the bearing capacity, and the resulting distributions follow
the normal distribution. Besides, if the uncertainty of the rock mass parameters increases, the standard deviation of
the results also increases. Also, the amount of positive skewness also increases. As a result, the probability that the
bearing capacity of the rock mass is less than the average value is greater. Thus, in various construction projects, the
bearing capacity of rock masses needs to be examined based on probabilistic methods.

Keywords: Bearing capacity of rheological rock mass, Rock mass, Probabilistic analysis, Response surface
methodology, Numerical method.
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