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AN IMPROVING OF THE EXSPLOSIVE TECHNOLOGY OF THE MINE
EXCAVATIONS CONSTRUCTION

The new form an excavation is used to maintain the excavating equipment. More
than 200 technological parts are being built every year in the Ukrainian coal mines
and more than 70 000 men-shifts per year are spent on their construction. Than is
why a reduction in the time and complexity of a technological parts of an excavation

is an actual scientific and technical problem.

UDOSKONALENIE TECHNIKI WYBUCHOWEJ PRZY DRAZENIU
WYROBISK KORYTARZOWYCH

W pracy zaproponowang nowy ksztait przodka drgzonych wyrobisk korytarzowych,
wraz z szczegb6towym omowieniem podstaw teoretycznych. Zaproponowano rowniez
rozwigzania techniczne dla robét strzalowych umozliwiajgce uzyskanie duzej
doktadnosci robdt strzatowych (uzyskanie bardzo doktadnego obrysu wyrobiska z
minimalizacjg rozpraszania energii wybuchu w kierunku prostopadtym do obrysu
wyrobiska). W pracy przedstawiono réwniez rezultaty zastosowania prezentowanych

rozwigzan poprzez przemystowe wykorzystanie w kopalniach Ukrainskich.

1. Introduction

A technological part of an excavation is used tanta@n the excavating equipments.
More than 200 technological parts are being buwitre year in the Ukrainian coal mines and
more than 70 000 men-shifts per year are spertt@nadonstruction. Than is why a reduction
in the time and complexity of a technological pat@n excavation is an actual scientific and

technical problem.



XI| Szkota Geomechaniki, 2013

2. Theoretical validation of the parameters of theexcavation's working face

with curve terraced form

\ Sc llil's 5 \ 82

a) b)

Fig.l. A curve terraced form of the excavation'skiag face: a) general form; b) schemes for

a calculations of the squares of a curve part ahaavation

A construction of the technological part of the eniexcavation is the most labor
intensive. To reduce a time of the constructioflinthe new curve terrace form (fig. la) of
the excavation's face is proposed.

Part of the rock mass (1), adjacent to an excavatianade as a terrace (2). It interfaces
with the cylindrical surface (3) of the certain &l This surface is perpendicular to the
longitudinal axis of an excavation. The lower parthe face (4) is a vertical. (5) - a contour
of an excavation after blasting. Use the proposeah finvolves the next order of blasting: at
first charges in the terrace part are blasted,thed - near the ground. After this, the hole
rows in series are blasted from the bottom to up.

To satisfy the safety requests a height of vettigairved part should be at least 1800
mm. Rational length of a stopkipe= 1 m. The minimum distance from the holes to the
contour of excavation is 150 mm, line of the leask strength - not less then 300 mm, the
diameter of the hole - 42 mm, the minimum heighthef terrace ledge is taken to be 500 mm.
The maximum height of the terrace can be calculased

H¢ max = Hexc-1800, mm, wheréle,. - height of the excavatiomm.

A square of an excavation's face is equal: § £ S + Sier, WhereS - square of a

terrace part& - square of a curve paffe square of a vertical part.

S=2/3'Hi B, M 2 whereB, - width of the excavation, m.
Using fig.2b,S =S -S, M 2 whereS, =lgope F + 025 11" 1/, S = 0,251 1



Height of vertical part should be not less thenQLB0Gn and can be calculated as:
Hver=H excHe-r, mm.
A square of vertical parBer = Hver Bexo M.
ThereafteM; = S -lsiops Ve = S Istope Vet = Svert—stope
Thus a rock shaft is formed by blasting of terrpad will be stable,
if Vi =Ve+ Vier If Vi <Vc+ Vien,
the probability that the rock shaft will be demloéid be the fragments of blasted rock.
If V, >V + Vier, Shaft hinders to rock to be ejected from the \aitiecurved part of the face.

3. A technical solution to keep the rock outside afxcavation's contour

To improve the directed explosive destruction afkréhe Refractor for blast-holes setting
down on a contour (CR) is proposed [3]. Constructba refractor for blast-holes setting down on

a contour is shown on fig.2.

Fig.2. Construction of a refractor for blast-teogetting down on a contour

It is intended for preservation of rocks locatedsae of a contour. It is executed in the form
of the spatial construction formed by crossingadateral surface of the basic cylinder to other
(secants). One end turned to a bottom of blas;helflat. The other end turned to a mouth, has th
form of a segment. The axis of the secant cylindgverpendicular to axis of the base cylinder.

Experiments were carried out with use of varioysl@sives. Therefore the correction factor (ke) to
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reduce to a standard (ammonite N°6GV) is enteradlids of deviations of a ballistic pendulum are
accordingly were corrected. At tests the cartridgaveight 50 g and by diameter 40 mm and an
electric detonator werapplied.

Experiments show, that the shock wave and prodotta detonation, flowing round a
curvilinear surface of the CR, change a directibthe movement from axial (along a charge) on

radial. It proves to be true a following resultsbftl).

Table 1
Results of the experiments

: Deviation of Radial Difference relatively to the
Angle of CR rotation, . : .
a pendulum, impulse of construction without CR
degree .

mm explosive, N-s mm Ns %
0 (by curvilinear part) 48 13,056 +2 +0,544 | +4,17
90 (by lateral part) 41 11,152 -5 -1,360 | -12,20
180 (by rectilinear part) 38 10,336 -8 -2,176 | -21,05

Without CR 46 15,512 0 0 0

Application of the CR changed a deviation of aibatl pendulum as follows. If the CR will
turn to a pendulum a curvilinear part deviatiorD-rém; if lateral - 43 mm; if rectilinear - 40 mm.
Impulse of explosive is proportional by the dewatiof a ballistic pendulum. The analysis shows,
that a presence of CR exercises a significant teffacthe value of a deviation of a pendulum.
Graphic interpretation of dependence of the impdfsen the CR rotation angle is the curve

represented on fig.3.
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Fig.3. Functional depending of radial impulse gblesive from the angle of CR rotation
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4. An industrial implementation on the Ukrainian mines

On the base of the theoretical researches andtgesdll laboratory experiments the
"Management on perfection of explosive works aty@ag out of mountain developments and cutting
of interfaces on mines of IC Donetskmine" is depelh It is approved by the Technical Director of
Industrial Corporation. The industrial testing aqprobation of inert refractors has been executed
on mines "llovayska" and "Trudovska" of IC Donetsken

A redistribution of the detonation products to diahdirection provides to extend a spacing
interval between the neighboring blast-holes. Ttinesmost part of energy of explosion goes on

fulfillment of useful work.
5. Future directions

Direction of future research is to determine thioreal parameters of explosive technology
with the use of curve-terrace form of the excavatface for the construction of the mining

technological parts to improve the technical anshemic affectivity of underground building.



