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DRILLING AND BLASTING OPERATIONS AT THE EXPLOITATION OF ORE
IN UNDERGROUND MINE “TREPCA”

Risto Dambov, risto.dambov@ugd.edu.mk;
Nikolinka Doneva, nikolinka.doneva@ugd.edu.mk;
Frashér Brahimaj, fibi232@hotmail.com;

Marija Hadzi-Nikolova, marija.hadzi-nikolova@ugd.edu.mk

ABSTRACT

In this paper presents drilling and blasting operations at the exploitation of ore in underground mine “Trepga”. Based on
the given geometric and physical mechanical characteristics of the ore and around rocks, optimum drilling and blasting
parameters are determined. These parameters allow the achievement best cracked of ore with more equal of ore pieces.

Key words: around rock, ore, blastholes, pieces

1. INTRODUCTION

The Trepca mine on Stan Térg, belongs Mitrovica town. In 1930, started the testing production of sulfur
mineralization of Lead (Pb) - Zinc (Zn) in this ore deposit. Around of World War II, Germans hold Trepca mine
in Stan Térg in working condition, but with a reduced production level. While from 1945 onwards, until 1990,
the mine has been working non-stop, with an average production capacity of 600 000 tons per year. Now the
mine works with small capacity, only to maintain the facilities [7][8].

To make possible the exploitation of this ore body it is compulsory and necessary to using the technology of
drilling and blasting, because we are dealing with a strong ore body and is impossible to make his excavation
without blasting.

In this mine using the system of exploitation with horizontal cutting and filling, leaving vertical pillars on the
chess order and leaving horizontal pillars.

For this must to do drilling and blasting with high precision, with the aim of maintaining stability of mine, and
exploitation doing as safety as possible, and with less costs, by adjusting parameters of drilling, kind of
explosive and initiation form. Al these things will be examining in the ongoing work [7][8].

2 GOMETRY OF ORE BODIES AND AROUND ROCKS

The ore bodies are formed along the contact with rocks, they are with irregular tubes form.

To now in Trepca mine in Stan Terg, on different levels were opened much more of 40 ore bodies. These ore
bodies are in contact with limestone - schist, limestone - breccia, and own limestone [8].

In the levels near of surface ore was concentrating in less ore bodies with bigger surface, and with increased
depth surfaces of ore bodies are reduced, while their numbers increase.

Surfaces of ores bodies are more different, and there are from 100 to 7000 [m2]. According to altitude ore

body is opening from quotas +930 [m] to quota +15 [m] [8].

3. PHYSICAL AND MECHANICAL PROPERTIES OF ORE BODIES AND AROUND ROCKS

Research that has been developed in large numbers of samples taken in ore and in around rocks, on the level
Xth, have given these results which are presented in table.1 [8].
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Lllecma HayuoHanHa Hay4Ho-mexHuYecka KOHbepeHyus ¢ MexAyHapoOHO yyacmue
“Texromozuu u npakmuku npu nodzemex dobue u MUHHO cmpoumencmeo”, 1 -4 okmomepu 2018, JeeuH, Brnzapus

Table 1. Physical and mechanical properties of ore and around rocks

Mineral- Vs Vv Oc Ot ‘ c 0 .
Rock [t/m3] | [t/m3] [kgiem?] | [kg/cm2] [ H
Limestone | 2.86 | 2.80 4947 50.3 5.27 | 87.73 | 514 | 402.393 | 0.17
Schist 285 | 276 441.3 65.7 446 | 8554 | 44°39 | 481.141 | 0.17
Breccia 3.00 | 290 608.7 64.3 6.08 | 109.59 | 51°38 | 499.052 | 0.175
Skarn 346 | 3.24 1,400.0 118.2 | 14.00 | 227.26 | 5427 | 678.679 | 0.20
silicates
Oligonit 3.67 | 348 821.2 73.5 743 | 136.11 | 54°09 | 480.397 | 0.19
Pyrites 426 | 4.00 780.0 58.8 7.77 | 122.81 | 56°26 | 636.622 | 0.19

ys — specific weight ¢ — cohesion

yv — volume weight ¢ - internal friction angle

oc — compressive strength E — module of elasticity

ot - tensile strength H — Poison’s coefficient

f — Coefficient of
strength according to Protodyakonov

4. METHOD OF EXPLOLITATION IN THE WORKSHOP 140 ON THE LEVEL Xth

For to make exploitation of ore in the workshop 140t on the level Xt used the method of exploitation with
horizontal cutting from down to up and with hydro filling, figure 1[7][8].

£2

Figure 1. Exploitation with horizontal cutting, from down to up, and with hydro filling, in the workshop 140" in the level
X: 1~ Ore body, 2 - Hydro filling, 3 - Hanging wall, 4 - Footwall, 5 - Pillar, 6 - Spiral, 7 - Hauling drift, 8 — Field raise,
9 - Raise for people, 10— Raise for material, 11 - Air raise and for hydro filling, opened across ore body, 12 - Main drift,

13 - The block in exploitation and 14 - Longitudinal drift on the floor of the ore body.
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“TexHo02uU U NPaKMUKY npu nodsemex dobue u MuHHO cmpoumencmeo”, 1-4 okmomepu 2018, LeeuH, brnzapus

5. DRILLING AND BLASTING AT THE EXPLOITATION OF ORE

As the system of exploitation in this workshop is with horizontal cutting and filling the exploitation spaces, then
compulsorily the workshop should be divided into blocks because dimensions of workshop are very bigger and
is impossible to exploitation at once. Dimensions of the block usually are with weight by =5 m and height hy =
3'm and depth I, = 3 m for this should be calculate the number of blastholes and quantity of explosive, based
on physical and mechanical properties of ore, in order to have a good cooperation between drilling and
blasting for to do as better cracked of ore, so as not to prevent flow through the ores raise [7] [5].

Calculation of the work capacity of explosive to the explosive with work capacity 525 cm?:

_E _ 525 [cm®] _
k= Ea PP —— [em] 1.544 (1)

Calculation of the specific charge based at the cracked coefficient K = 1.1:
2

2
1 1
= 04| /02 F+ afe« K =0.4-(\/0.2-10+——> +1.544-1.1
q ( f \/ bb a hb> . V 5 S 4‘
k
q =182 [ 2)
Calculation of the total amount of explosives:
Q=q-V,=q by hyl,=182-5-3-3=2819 [kg] ~ 82[kg] (3)
Calculation of the length of biasthole:
bl B .
lg=2=5;=333 [m] = 3.3 [m] (4)
Calculation of the number of blastholes:
o Q ... R 5 4Q b 4-82
T e ‘l _T_n-dg--A—lh-r-n-d§-A—3.3-0.7-3.14-0.0282-1100
d —
N = 52.43 [blasthole]
~ Appropriated the number of blastholes: N = 53 [blasthole] (5)

Calculation of the average distance between blastholes:
Ogy = ’P‘%@' . J% = 0.532 [m] (6)

Then the height of block is h, = 3 [m], if we based on the average distance between blastholes aay = 0.532
[m], we know the number of rows:

n 3
T o a—:; = —— =5.639 [rows] (7)
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Appropriated the number of rows: n; = 5 [rows]

After this calculating the distance between rows:
Wy e

Now calculating the distance between blastholes on row:

by h 53
Nb 5306

= 0.472 [m] 9)

Calculation the total length of the drilling:

Ly =13 -ng =3.3[m]-53 = 174.9[m] (10)
The ore amount which is gained with the blasting of the block:
Vo= by hy-ly -y, = 5lm] - 3[m] - 3[m] - 4 [ 5] = 180[¢] (1)

The time of drilling of blastholes:

T, = fﬁ N tma + tpro + ts = ===+ 53 - 0.6 + 40 + 30 = 312.53 [min] = 5.21 [A]

(12)

vg = 0.83 [m/min] = 50 [m/h] - the appropriated speed of drilling [1][4]

n =1 - number of hammers for drilling

tma — time to move from one blasthole to the other (appropriated tmg = 0.6 [min])
tpfo — duration of preparatory - final operations (appropriated tpf, = 40 [min])

ts — the average time of stops (ts = 30 [min])[2]

Duration of blasting:

Ty =teng "N + teong " N + tin = 1.5-53 + 0.5-53 + 5 = 111 [min] = 1.85[h] (13)

tena — the time of charging blastholest (appropriated teng = 1.5 [min/blasthole])
teond — the time of conection blastholes (appropriated teong = 0.5 [min/blasthole])
tin — the time of initiation (appropriated tin = 5 [min][1]

The overall time calculation of drilling and blasting operations:
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// The block with holes in 3D
g , .

~ 0.472m
L——&OOm—"

A hole of charging

Figure 2. Presentation of horizontal blastholes on the block

6. CONCLUSION

From what has been discussed above, it is clear that to have good results in blasting should be choose the
optimal parameters of drilling based at the physical and mechanical properties of rocks and ore. That also
depends on the purpose of doing the blasting and method of ranking of blastholes.

Based on all these we conclude that:

For o have the best cracked of ore with more equal of ore pieces, the distance between the blastholes should
be same, where the value of these distance depend on physical and mechanical parameters of ore, on the
charging diameter with explosive and on the kind of explosive. Where at the discussed case above based on
this parameters we have gained result of the distance between blastholes on row a = 0.472 m and the
distance between rows b = 0.60 m.
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