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Static and Pseudo-Static Bearing Capacity

Analysis of Shallow Foundations by
Discrete Element Method (DEM)

A. A. Mirghasemi A. R. Majidi
Assistant Professor Ph.D. Student
Department of Civil Engineering, Faculty of Engineering,
University of Tehran
Abstract

Discrete Element Method (DEM) can be used for numerical analysis of different geotechnical
| problems such as slope stability, bearing capacity of shallow foundation and relative displacement |
. of rock masses. :
v~ In this research, an effort is made to use the method for determining bearing capacity of :
. foundation. To do this a computer program called BCAP (Bearing Capacity Analysis Program) is |
| developed. In this model the foundation can rest on a horizontal or inclined slope surface. The
: bearing capacity of strip shallow foundation is analyzed by "DEM" in both static and pseudo-static
i conditions. The soil mass is modeled as several discrete blocks connected with Winkler springs. .
\ Similar to the conventional bearing capacity theories, the failure of footing occurs by a wedge of
» s0il below the footing pushing its way dgwnward into the soil. The geometry of the failure surface is |
: not fixed and can be altered due to the all factors affect the problem. The geometry of the failure .
i surface under the foundation is determined by four independent angles. By the trial and error the |
! optimum_shape of failure surface beneath the foundation can be found. This optimum failure .
' surface is corresponds to the minimum collapsing load. Dynamic seismic forces are replaced by .
i horizontal acceleration factors in a semi-static manner affecting on foundation. i

The paper includes several exanéples to explain the capability of the method. Also the results are |
E compdare with the other methods currently used for ultimate bearing capacity of shallow |
» foundations. |

Several graphs are presented expressing the bearing capacity’s coefficients for foundation on
i horizontal anf inclined surfaces, in the conditions of static and pseudo-static forces for various '
\ internal friction of underneath soil. :

. Keywords
i Discrete Element, Bearing Capacity, Shallow Foundations, Slope Surface, Earthquake.
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1-Bearing Capacity 11-Overal Factor of Safety
2-Limit Equilibrium 12-Iteration
3-Limit Analysis 13-Newton-Raphson Iteration Scheme
4-Finite Element Method 14-Progresive Failure
5-Discrete (Distinct) Element Method 15-Logarithmic-Spiral
6-Winkler Spring 16-Bearing Capacity Analysis Program
7-Elastic-Plastic 17-Rigid-Plastic
8-Secant Stiffness Method 18-Superposition
9-Softening 19-Slices Method
10-Residual Shear Strength
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