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ABSTRACT. The main aspects of three-dimensional modelling for the assessment of the resistance of the slopes in open pit mines and quarries are reviewed in the 
article. Methods based on the boundary equilibrium and the mechanics of the continuous environment are analysed. An example is presented for the assessment of 
the stability of the slopes in the Mizia quarry based on a 3D model. 
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РАЗРАБОТВАНЕ НА 3D МОДЕЛ ЗА ОЦЕНКА НА УСТОЙЧИВОСТТА НА ОТКОСИТЕ В КАРИЕРА „МИЗИЯ“ 
Евгения Александрова 
Минно-геоложки университет „Св.Иван Рилски“, 1700 София 
 
РЕЗЮМЕ. В статията са разгледани основните аспекти при триизмерното моделиране за оценка на устойчивостта на откосите в открити рудници и 
кариери. Анализирани са методите, основани на граничното равновесие и на механиката на  непрекъсната среда. Представен е пример за оценка на 
устойчивостта на откосите в кариера „Мизия“ на базата на 3Dмодел. 
 
Ключови думи: открит добив, оценка на устойчивостта 

 
   One of the important and increasingly developing areas in 
the field of slope stability assessment is the three-dimensional 
analysis, i.e. solving the so-called volume task. 
 
   Creating a 3D model is a widely used method for solving a 
number of practical engineering problems (for example, a 
numerical modelling of the strained distorted state of the 
object) as well as in solving a wide number of ecological and 
hydrogeological problems. Applying a 2D analysis for solving 
the planar task to estimate the stability of slopes remains one 
of the recent fundamental methods. Along with that, 2D 
modelling in this area has significantly changed in the past 
years. A large number of methods are developed for 3D 
analysis of slope stability based on the concepts of boundary 
equilibrium and the mechanics of continuous mediums. The 
first attempt to develop a three-dimensional method for 
estimating the slope stability dates back to the early 60’s of the 
last century but 3D methods have been used more intensely 
during the past few years.  A number of specialised software 
products are used that already have program modules for 3D 
modeling of slope stability, e.g. SoilVisionSystems, Inc. 
(Canada), TAGAsoft, Inc (USA), Itasca International, Inc. 
(USA), O.Hungr Geotechnical Research, Inc. (Canada), etc. It 
can be assumed that the popular companies like GEO-SLOPE 
Internatioanal, Inc. (Canada) and Rocsiense, Inc. (Canada) will 
soon develop similar products. Based on this information, a 3D 
innovation in slope stability assessment in the near future is 
coming.  
 

   Improving the analysis for slope stability assessment from 2D 
to 3D is a challenging task because of the additional 
dimension. Modelling the stability in three dimensions is 
undoubtedly the better and more perspective choice than the 
2D models, and the advantages come from the volume 
analysis: 
 

   - In a 3D problem, the possible sliding surface is modelled (in 
conditions of continuous medium) as a segment of an elliptical 
surface, while the circular cylindrical surface in a 2D problem 
remains unchanged. In terms of mechanics, the problem in 
focus cannot be considered planar, so the 2D task could be 
solved appropriately in case of significant assumptions only.  
 

   - In solving the 2D problem for slope stability assessment, a 
large number of conditions that must be considered exist (for 
example, the homogeneity of the massif in the vertical profile 
and the topographical homogeneity of the slope in the direction 
of its incidence). But in practice, these factors significantly 
affect the stability (for example, tectonic leaps intersecting the 
slope at an angle or cutting the slope in parts when opening 
roads). These additional components can be taken into 
account only in 3D models.  
 

   - A significant advantage in 3D analysis for slope stability 
assessment is that these calculations make it possible to 
predict the development of a landslide or a deformation 
process not only in depth but also in plane.  Besides, these can 
solve the problem with respect to the location of the most 
dangerous area of sink or loss of stability. The results are 
towards a more precise risk assessment with regards to the 
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models in the quantitative assessment of slope stability will be 
applied in the Bulgarian specialised software products, too, 
and the methods for three-dimensional calculations will be 
introduced and updated in the normative documents. 
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