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Резиме 

За преградниот профил на браната “Тополница” изработени се лабораториски испитувања на 

триаксијален апарат за материјал земен од низводната и возводната косина на браната, за определување 

на јакосните параметри на истиот. Притоа, направено е испитување на гранулометрискиот состав на 

материјалот на Ласерски гранулометар и на крајот е дадена интерпретација на добиените резултати и 

опис на геомеханичките параметри. 

 Клучни зборови 

Хидројаловиште, јакосни параметри-кохезија (ϲ ) и агол на внатрешно триење (φ˚), гранулометриски 

состав. 

GEOMECHANICAL CHARACTERISTICS OF THE TAILING 

DAM "TOPOLNICA" 

 

Apstract 

For the profile of the tailing dam "Topolnica" are prepared laboratory tests of the triaxial apparatus for material 

taken from the downstream slope of the dam, and determining the potency parameters of the same. 

It was examined and granulometric composition of material with Laser granulometar and for the end is 

interpretated the results and description of geo-mechanical parameters. 

Key words: tailing dam, potency parameters-  cohesion (c ) and of internal friction (φ˚), and granulometric 

composition. 

1. elevation of plosive profile of the tailing dam „topolnica“ 

The tailing dam "Topolnica“ is a storage type because it has a dual purpose, that is used for 

the disposal of tailings flotation in the space of a river bed and it accumulate fluid flow water 

from the river Topolnica which serving open pit mine with drinking water. First projected 

elevation was 610 m above sea level, it has long been exceeded and reached final height of 90 

meters. In the last couple of years, when the elevation of the tailing dam arid approached to 

the final projected elevation, the open pit mine approached to develop technical 
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documentation for the same elevation. It was made a additional project for elevation to the 

upstream slope for 20 meters, elevation 630 m. In 2006 it was made second additional projet 

for elevation of the upstream slope for another 24 meters, elevation 654 m and a total height 

of the crown of 136 meters. With the implementation of a additional project for tailing dam it 

is numbered as a highest dams in Europe. 

 

Fig 1. Schematic showing of the max. elevation of tailing dam Topolnica 

2. TESTING OF POTENCY PARAMETERS OF THE MATERIAL 

WITH THE TRIAXIAL APPARATUS  

Triaxial apparatus are widely used in geo-mechanical laboratory, and during the experiment under different 

conditions, register stresses, deformations of the sample, the change of volume mass and based on those sizes 

are determines the parameters of the stress strength for examined soil sample. System of the triaxial apparatus 

allow servicing of pressure to act on all sides. In triaxial apparatus are tested cylindrical soil samples which are 

bored with cell pressure and axial strain to fracture, while in the standard triaxial experience the radial pressure 

is constant. Preparation of at least three samples with a cylindrical shape with a diameter 50 mm and height 100 

mm, respectively. Samples of coherent and incoherent soils are prepared and incorporated in different ways. 

Preparation and installation of sample of a coherent soil is taken by a cylinder with thin wall. After displacement 

of the cylinder, the sample finely processed, and then the sample is placed on the bottom of the main cover of 

the cell, which had previously placed perforated or non-perforated plate, depending on whether the sample is 

tested with or without drainage. Then from the top of the sample is placed a perforated or non-perforated plate, 

and through it a metal plate through which by means of the piston will stretch the sample. Next, the cover is put 

in a rubber membrane which rubber rings are secured to the upper metal plate, and as the base to which the 

sample is placed. The rubber membrane isolate the sample from the liquid in the cell, because between the cells 

from the cylinder and the lower and the upper cover are set rubber rings, and that cell is hermetically sealed. 

(The vertical forces are measured by dynamometer and vertical deformations with comparator.) 

 



 

Fig. 2 Triaxial apparatus (Laboratory at University “Goce Delcev”- Stip) 

                         

Fig. 3 Embedded material in triaxial cell 

 

3. INTERPRETATION OF RESULTS FROM The researces  

Table 1 Inbound and Outbound data for sample 1 



 

 

 

 

 

 

Table 2 Inbound and Outbound data for sample  

 

 

 

Table 3 Inbound and Outbound data for sample 3 

 



 

 

Diagram 1. Diagram for changes of the difference of deviator strain [kPa] and dilatation ∆l [mm] 

 

Diagram 2. Diagram of the Mohr circle: cohesion ϲ =30kPa and angel of  internal friction φ=40
◦ 

0

500

1000

1500

0 5 10 15 20 25

d
ev

ia
to

r 
 (

kP
a)

 

Dl (mm) 

Chart Title 

100[kPa] 200[kPa]



 

 

Diagram 3. Tracks on stress  p’ and q’ 

4. RESEARCES OF THE GRANULOMETRIC MATERIAL COMPOSITION 

WITH GRANULE LASER 

 

Fig. 3 Granulometric laser (Laboratory at University “Goce Delcev”- Stip) 
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Diagram 4. Granulometric curve in testing material 

Таble 4. Representation of material fractions  

 
% mm 

Big sand 1,163 -2+0,6 
Medium sand 60,765 -0,6+0,2 

Fine sand 32,464 -0,2+0,06 
Large dust 1,228 -0,06+0,02 

Average dust 1,889 -0,02+0,006 
Fine dust 2,471 -0,006+0,002 

Clay 0,021 -0,002+0 
Total 100,000 

 
  
 
 

CONCLUSION:  

In this scientific paper was presented a research of the potency parameters and granule-metric composition of 

the material from tailing dam Topolnica. The researchers are done using a triaxial apparatus and granulometric 

laser in the laboratory of geomechanic at University “Goce Delchev”-  Stip. In the laboratory were made 

experiments for triaxial shearing for dry material in various lateral pressures. The purpose of triaxial researces 

was to draw the diagram of dependence (deviator [kPa] - Δl [mm], Diagram1), tracks of the strain (p'-q [kPa] -

Diagram3) and to determine the maximum effective equations between vertical and side strain for all three 

trials, thus formed a new diagram (Diagram 2), where were drawn half-circles whose diameter is the maximum 

equation for each of the three researches. On the three half-circles is withdrawn common tangent whose angle 

is busy with a horizontal axis and gave an angle of internal friction material φ = 40◦, and the stretch of the 

vertical axis presents cohesion c = 30 [kPa]. From Table 4 it can be concluded that the most present is the 

faction of average sand with 60.7%  and the sand fraction of 32.4%. and all raw material is class -1mm + 

0,0018mm. 
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