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A Numerical Modeling of Particles Breakage Phenomena in a High Rockfill Dam

A.Akhtrapour
M.Salari

Department of Engineering, Faculty of Civil engineering
Ferdowsi University of Mashhad, Iran

Abstract:

Particle breakage in coarse granular materials, especially in rockfills, sometimes, can strongly influence
their behavior in the term of deformations and strengths. Large Deformations can occur due to particles
breakage especially in high rockfill dams. Therefore, a proper constitutive model applied for simulating
this phenomenon can significantly help to predicate the behavior of structures which includes enormous
part of this material. Masjed-e-soleyman is a high central clay core rockfill dam which is located in the
southwest of Iran. A series of instruments were installed in the dam body. Deformations of the rockfill
shells in the dam during construction and first impounding are significantly higher in comparison with
other rockfill dams. The Breakage of the particles in rockfill shells due to high level of stresses is known
as the main reason. Large scale triaxial tests on rock fill materials of Masjed-e-Soleyman rockfill dam
indicated that these materials have a high potential of particles breakage. In this research, a known
frictional hardening constitutive model on the base of mohr-coloumb yield function was used to predict
the behavior of the material. In the model hardening or softening behavior can be considered by the
means of mobilized friction and dilation angles. Some modifications in the potential function of the
model were implemented to the model. Two parameters add to the constitutive model which can be
determined using back analysis on the triaxial tests data. The triaxial tests were numerically simulated and
the model parameters were determined using a calibration procedure. 3D finite difference numerical
model of the high rockfill dam was created. A good accordance can be seen between numerical and
experimental results in the field of deformations and stresses which indicates the accuracy and efficiency
of the modified model to predict the contractive behavior of the rockfills due to particle breakages
phenomena.

Keywords: Particle breakage, Rockfill material, Hardening /softening constitutive model, Large scale
triaxial test
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