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Abstract. The article is aimed а method and an experimental research technique in the field conditions for justifying 
the choice rational parameters of blasting operations and optimal constructions of charges in the hard media destruction 
was elaborated. 

The method of sieve analysis studied particle size distribution of the products explosive destruction of sand-cement 
models with elliptical compensatory cavity in its middle that were destroyed with use of various designs explosive 
charges and built the cumulative distribution curves. It was established that the area of the newly formed surface of 
these models destruction products, destroyed by an explosion of variable cross section charges, increased 1.4–1.45 
times as compared with charges of other structures (with a boiler in the extension of the charge end, solid structure). The 
middle diameter of particles increased at 50-60%. According to the results of the fractional composition, distribution of 
the products models destruction for different designs and geometric parameters of the compensation cavity has been 
defined by the regression lines. According to the cumulative distribution curves of the products of destruction of a model 
with different geometrical parameters of the compensation cavity, around which various designs of explosive charges 
were exploded, the equations of the regression lines was determined. The dependences of the granulometric 
composition distribution of model part which was detonated by charges of different deigns explosives when they were 
undermined on the compensating cavity were constructed. Established distribution uniformity of grain size to charge 
variable section compared to other designs charges. At the same time, the yield of both small and large fractions is 
evenly distributed, the average piece and the mass of the part reflected in the model of the model for charges of a 
variable section increases.  

The regularities of influence design explosive charge and the compensation cavity parameters on grain size 
distribution of hard media which destroyed by explosion were established. It is proved that the absolute value of the 
correlation coefficient of large and small fractions destroyed by the explosion of hard medium tends to 1. These 
coefficients are interconnected by a stable linear dependence. For medium fractions, the number of which is 
insignificant, their correlation ratio is small and is nonlinear in relation to the dimensions of the compensating cavity. 

The conducted studies allowed substantiating the parameters of the compensating cavity (the axis of small and large 
ellipses) in the rocks and the choice of the effective design of the charge of the explosive. Recommendations for their 
use in mines are given. 
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Introduction. Preparation and carrying mining various purposes drilling and 

blasting method is one of the most important components of the process. At this 

stage, the efficiency of mining with the use of explosion energy is determined.  
Selection rational technology, which provides a high-speed drifting preparatory 

workings is essential intensification of mining operations [1-2]. 

In this regard, the drifting efficiency can be improved by solving a number of 

tasks, including both improving the organization of labor and improving the 

parameters of drilling and blasting operations [3-4].  

One  of the  ways to improve  the efficiency  of  drilling  and  blasting  operations 

in the destruction of hard rocks of complex structure is to take into account the rock 

massif structure, physic mechanical properties, as well as blasting parameters and the 

design of explosive charges [5]. The purpose of the research is to substantiate the 

design of the explosive charge and parameters of the compensation cavity in order to 

increase the efficiency of hard media destruction. 

Experimental results.  

Methods of experimental studies of the solid hard destruction by the 

explosion. Numerous studies have established that the nature of the rocks destruction 

by an explosion depends on their physical and mechanical properties, the mining and 

geological mineral deposits conditions, as well as on the parameters of the explosive 

impulse. When extracting a certain part of the rock mass by an explosion with its 

good conditional crushing, movement and formation of the compact broken-rock-

pile, to ensure the subsequent efficient operation of the technological equipment, it is 

necessary to have a free surface with sufficient volume.  

Such conditions are characteristic of underground mines, when the carrying out of 

horizontal and vertical mine workings in viscous stressed hard rock’s of a complex 

structure is conducted in a state of ―clamping‖ from the rock pressure forces action. 

Crushing of the character massif explosion greatly influenced by changing the 

depth increases the development of physical and mechanical properties of the rock, 

and small cross sectional area openings. 

When this destruction and rock release from the borehole charge is carried out of 

the funnel, which in section becomes elliptical in shape [6-7].  

In order to substantiate the parameters of conducting preparatory workings 

method [8-10] and to determine the features of the hard medium state in the 

―clamping‖ mode and the explosive impulse parameters of acting on the charging 

cavity surface from the charge explosion of various designs to the destruction rock in 

the landfill conditions were carried out the experimental studies. In this case, sand-

cement models were used.  

According to the developed method of modelling [11], and research methodology 

models produced in the form of cylinders with a diameter of 270 mm and a height of 

200 mm. 

Simulation of a stressed state of the environment was created by forming a sand-

cement mixture in a steel form, which had an outer cylindrical shell with a fixing 

device for its position. The shape of the model was made of sheet steel with a wall 

thickness of 2-3 mm. The sand-cement mixture was prepared in proportion: quartz 
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sand + cement grade 400 = 1:1 with addition of 10 % water. In the process of 

manufacturing, a model in the center of it to create an additional free surface in the 

sand and cement mixture set the insert to form a compensatory cavity of the elliptical 

shape. Geometric elliptical insert the following: the ellipsoid major axis – 40 mm, 

oriented in the direction of possible rock pressure and low axis – 30 mm. The insert 

in the model was set to a depth of 180 mm (fig. 1). Around the compensation cavity 

from the center of a circle with radius R = (0.3-0.35) dmod vertices inscribed in a 

square shaped inserts using four cylindrical cavity for containing the explosive 

charge. Inserts with a diameter of 10 mm were placed at a depth of 170 mm. The 

scheme of the model is shown in fig. 2. 

 

 
 

a is large and b small an axis semiaxis 

 

Figure 1 – Appearance and parameters of the compensation cavity 
 

Simultaneously with the manufacture of basic models, samples were made to 

determine the density ρ, the velocity of cp-waves and the strength of uniaxial 

compression of models σcomp in accordance with the current State standards [12-16]. 
 

 
 

Figure 2 –  Scheme cylinder model with a set of holes around the cavity compensation 
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After a set maximum strength, models were conducted experimental research in 

landfill conditions JSC ―DFDK‖. In explosive cavities, prepared models shaped 

elongated explosive charge different designs: a permanent section with boiler 

expansion in the end borehole, with a spherical end inserted into the borehole, 

spherical inserts (fig. 3). The explosive was placed in a cartridge of cylindrical shape 

with a diameter of 0.9-0.95 from the diameter of the explosive cavity, made of 

parchment. As a blast, a mixture was used which, in its characteristics, is close to 

industrial BP (for example, Gramonite 79/21), in the following ratio: TEN (80 %) and 

solid rocket fuel – SRF (20 %) [17].  

For bursting of charges, the initiators were made in the form of a cylindrical shape 

cartridge with a diameter of 5-6 mm in which placed 80-100 mg of high-explosive 

substance with an incandescence bridge. The charges were sealed with a 0.25 mm 

fraction quartz sand stemming. The total mass of the explosive in charges was 4.0 g, 

the blasting ratio – 0.33 kg / m
3
. The charges in the model were exchanged with the 

network of the explosive device VPK [18]. The model was installed in a metal box 

(explosive chamber) and remotely undermined from the shelter (fig. 4) with a delay, 

which began with a pair of charges located in the possible direction zone of the 

prevailing forces action of the massif pressure on compensating cavity, namely, along 

the larger axis an elliptical cavity, and a pair of other charges – along the line 

perpendicular to the line of its smaller axis.  
 

 
a     b      c        d 

a – charge with constant section; b – boiler charge of expansion in the bit-end fault;  

c – charge with a spherical insertion in the end hole; d –– charge with spherical inserts. 
 

Figure 3 – Explosive charge designs 
 

  
a b 

a – before the explosion; b – after the explosion 
 

Figure 4 – General view of a cylindrical model in an explosive chamber 



ISSN 1607-4556 (Print), ISSN 2309-6004 (Online) Геотехнічна механіка. 2019. № 147 
 

32 

 

After each explosion by sieve analysis using laboratory studies conducted size, 

distribution of the destruction models products. To do this, a set of sieves with 

apertures of 0.25 in size was used; 0.5; 1.0; 2.0; 3.0; 5.0; 7.0; 10.0; 12.0; 16.0; 20.0; 

26.0; 30.0; 40.0; 50.0; 60.0; 70.0; 80.0 mm. 

The study size distribution models destroyed by approved methods [19] calculated 

the average diameter of the piece, the newly created surface area, volume shattered 

models (table 1). Then they built cumulative curves (fig. 5).  

Analysis of the results showed fragmentation patterns (see table 1.), that the 

newly created surface area destroyed by explosion explosive charge variable section 

compared to charges of other designs (with boiler expansion in the end charge, solid 

construction) increased by 1.4-1.45 times , and the diameter of the middle piece is 50-

60 %. The uniform distribution of granulometric composition for charges of variable 

cross-section is established in comparison with other structures of charges (fig. 5). In 

this case, for charges of a variable cross-section evenly distributed output, both small 

and large fractions, increases the average piece and mass of the blown-up part of the 

model.  

 
Table 1 – Results of crushing sand-cement models with compensating cumulative explosives 

charges of different constructions 
 

Constructions of 

charges 

The mass of 

the model 

blown  up by 

explosion m, 

kg 

Diameter 

of middle 

piece 

dmid, mm 

Composition of 

fractions, (%) 

destroyed by 

explosion of the 

model 

The volume 

of the model 

blown up by 

explosion 

V·10
-3

, m
3 

Newly 

formed 

surface 

,Sn., cm
2 

di <20 

mm 

di >50 

mm 

Charge of 

constant section 
1,270 22,55 51.45 20.0 0.66 32548 

Charge with 

spherical 

insertion at the 

end of the hole 

3.965 33.53 44.1 29.4 2.5 72670 

Charge with 

evenly spaced 

columns with 

spherical inserts 

3.525 37.7 50.0 26.4 2.86 78600 

Charge with 

boiler expansion 

in the end 

2.100 23.3 51.1 19.6 1.09 62088 
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1, 2, 3, 4 – charges of explosive substance of constant section; with boiler expansion at the end of 

the hole; with spherical insertion at the end of the hole; with spherical inserts placed evenly over the 

column 
 

Figure 5 – Dependence of the faction splitting of size distribution in the particle size distribution of 

the explosion shattered the model of compensation cavity explosive charge different designs 
 

Theoretical results 

Mathematical modeling study and choice of rational parameters of blasting 

effectively destroying rocks. During testing, it was found that the number of 

different types fractions depending on the form of compensation cavity in the model 

center. During the research, the following data were recorded: size of the fraction, 

average fraction size, mass of the i-th fraction, part of the i-th fraction in the total 

mass of the destroyed part of the model, the average diameter of the i-th fraction, the 

area of the newly formed surface of the i-th fraction, the total area newly formed 

surface. For solving the problem, regression models were constructed that reflect the 

relationship between fractions of different types and the ratio of the axes of the 

ellipse. Based on mathematical models has been developed optimizing choice of 

parameters rational compensational cavity and type explosive charge design. The 

chosen optimization criterion is the maximum yield of the average fractions [20]. 

Investigation of the correlation dependence between the main indicators (the size of 

the fraction, the average fraction size, the mass of the i-th fraction, the fraction of the 

i-th fraction in the total mass of the destroyed part of the model, the average diameter 

of the i-th fraction, the area of the newly formed surface of the i-th fraction, the total 

area of the newly formed surface) characterizing the explosion showed that these 

parameters are connected by a rather stable linear correlation bond, since the 

correlation coefficients are within [0.7; 1]. Therefore, in the subsequent study for the 

main parameter one of them was chosen, namely, part of the second fraction in the 

total mass of the destroyed part of the model.  
In this regard, we investigate the dependence of the fractional composition on the 

parameters of the compensating cavity and construct the corresponding regression 
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equations.  

For example, let's consider the results of 16 experiments in which the smaller axis 

of the ellipse varies from 45 to 75 mm, and larger – from 65 mm to 95 mm. Data 

obtained as a result of the experiment on the destruction of models by charges of 

exploding solid construction are given in table 2. 

Similar results are obtained in explosive destruction of models by charges of 

explosive substances of variable section, as well as with a boiler expansion at the end 

of the hole, with spherical insertion at the end and with spherical inserts that alternate 

evenly along the column of charge. There has been investigated dependence of the 

number of small, medium and large fractions of the form of compensation cavity. To 

do this, the correlation coefficients were calculated and a correlation relationship was 

established between the parameters under study. The results of calculations are given 

in tables 3 and 4. 
 

Table 2 – Distribution of factions splitting patterns in the destruction of the explosive charge 

constant cross section of resizing compensation elliptical cavity 
 

Experiment 

number 

Small 

axis a 

Big  

axis b 

Axis 

ratio, X 

Number of 

small 

fractions,% 

Number of 

average 

fractions,% 

Number of 

large 

fractions,% 

1 45 65 0.692 48.6 21.3 30.0 

2 47 67 0.701 49.4 22.5 28.1 

3 49 69 0.710 50.5 22.5 27.0 

4 51 71 0.718 51.8 22.6 25.6 

5 53 73 0,726 52,6 23,0 24,4 

6 55 75 0.733 53.3 22.9 23.7 

7 57 77 0.740 54.1 23.1 22.8 

8 59 79 0.747 55.0 23.3 21.7 

9 61 81 0.753 55.7 23.2 21.0 

10 63 83 0.759 56.7 22.9 20.4 

11 65 85 0,765 57,2 23 19,8 

12 67 87 0.770 58.1 22.5 19.4 

13 69 89 0.775 58.7 22.8 18.5 

14 71 91 0.780 59.4 23.0 17.6 

15 73 93 0,785 60,1 22,9 17,0 

16 75 95 0.789 61.2 22.4 16.4 
 

Table 3 – Linear correlation distribution of fractional composition shattered explosion models 

charge the permanent section on the parameters of the compensation cavity elliptical shape 
 

Indexes 
Less axis of 

compensating cavity 

Large axis of the 

compensating cavity 

Number of small 

fractions 
0.92871 0.92871 

Number of average 

fractions 
0.67082 0.67082 

Number of large 

fractions 
0.93095 0.93095 
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Table 4 – Non-linear correlation distribution of fractional composition shattered explosion models 

charge the permanent section on the parameters of the compensation cavity elliptical shape 
 

Indexes 
Less axis of 

compensating cavity 

Large axis of the 

compensating cavity 

Number of small 

fractions 
0.9976 0.99761 

Number of average 

fractions 
0.3766 0.37655 

Number of large 

fractions 
-0.988 -0.9882 

 

Since the absolute value of the correlation coefficient number of small and large 

diameters factions and compensation empty near to 1, it can be concluded that the 

values associated stable linear relationship. The correlation between the diameters of 

the cavity and the number of middle fractions is small, but the correlation ratio is 

within the permissible limits, which suggests a nonlinear dependence between these 

parameters.  

The experimental data distribution fractional composition devastated parts of the 

model, such as continuous charge compensation structure and parameters cavity 

elliptical shape depending on the regression line constructed by applications MS 

Excel (fig. 6.), described by the equations of regression-correlation analysis.  
 

   
a b c 

 

a – the number of shallow fractions, %; X = a/b – the ratio of the axes of the ellipse,  

the regression equation: Кsm = 126.3x –39.15; R
2
 = 0.9964;  

b – number of average fractions, %, (X<1), regression equation:  

Кav = –429.8x
2 

+642.5x –219.0 R
2
 = 0.943; c – number of large fractions, %,  

regression equation: Кl = –133.3x +121.6; R
2
 = 0.9952 

 

Figure 6 –The dependence of changes in the number of factions splitting ratio of compensation 

cavity axis elliptical shape model destroyed explosive charge constant section 
 

From the graphs, it is seen that the relation between the number of small and large 

fractions and the diameters of the compensatory cavity of the elliptic form has a 

linear dependence, while the insignificant deviation of the regression line from the 

input data is estimated by the coefficient of approximation, which tends to 1. That is, 

the assumption of linear dependence is fair. Linear dependence is observed also 

between the number of large fractions and the ratio of the axis of the cavity. The 

corresponding calculation for the number of middle fractions confirms that the 



ISSN 1607-4556 (Print), ISSN 2309-6004 (Online) Геотехнічна механіка. 2019. № 147 
 

36 

relationship is not linear. 

Mathematical model 1. We introduce the notation: a – small axis; b – large axis of 

the compensatory cavity of the elliptical form; Kmid.pst – the given average value of the 

number of middle factions; Кl.pst.– is the given average value of the number of large 

fractions.  

Then a mathematical model with one unknown 

 

                                  Ksm(a/b) → max                                           (1) 

 

namely: 

 

                           –429.8 (a/b)
2
+ 645.2(a/b) – 219→ max                          (2) 

 

under conditions: 

 

Ksm + Kav + Kl ≤ 100; 

                                                     Ksm ≥ Ksm.pr;                                                   (3) 

Kl ≤ Kl.pr; 

Kav ≥ 0. 

 

Then: 

 

Kav = 126.3(a/b) – 39.15; 

   Kl = –133.3(a/b) + 121.6;                                            (4) 

Ksm.pr = 22.744; 

Kl.pr = 22.087, 

 

where a – small axis; b – large axis of the compensatory cavity of the elliptical form; 

Ksm – value of small fraction; Kav – value of average fraction; Kl – value of large 

fraction; Kav.pr – the average preset value of the average fractions number; Кl.pr – the 

average preset value of the large fractions number and Ksm.pr – the average preset 

value of the small fraction number. 

Mathematical model 2. Based on the results of the nonlinear correlation the 

analysis dependence between the average factions’ number and the diameter of the 

elliptical form cavity compensatory, we construct a mathematical model for two 

variables (d1, d2), transforming it using the least squares (MLS) method to obtain the 

analytical expression Kmid (d1, d2) in the form: 

 

Kav(a,b) =–25.651+2.436a+0.01b+0.04ab
 
 – 0.027a

2
 – 0.03 b

2
     (5) 

 

Then, taking into account limitations in the range of variation compensation cavity 

axis and the number of both large and small fractions mathematical model is: 

 
Kav (a,b) = – 25.651+2.436a+0.01b+0.04ab

 
 – 0.027a

2
 – 0.03b

2
 → max       (6) 
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under conditions: 

50 ≤ a ≤ 80 

60 ≤ b≤ 100 

   (a/b) < 1                                                         (7) 

Kav +Kl + Ksm = 100 

Kl ≤ Kl.pr 

Ksm ≤ Ksm.pr 

 

Then:  

Ksm = 126.3(a/b)–39.15 

Kl = –133.3(a/b)+121.6 

Kav.pr = 22.744                                                     (8) 

Ksm.pr = 55.169 
 

Similar models are built to charge variable section. The results of the calculations 

performed to optimize the size of the compensation cavities that maximize the 

number of middle fractions. The calculation results for the two types of mathematical 

models chosen to charge different designs are summarized in table 5. Optimization 

axes compensation values elliptical cavity performed using standard software 

Applications MS Excel ―Search solution‖. 
 

Table 5 – Results of the calculations selection and justification optimal balance compensation 

cavity axis elliptical shape 

 

Charge design 
Axis ratio a/b Number of middle fractions, % 

Model 1 Model 2 Model 1 Model 2 

Permanent section 0.75 0.747 23.14 22.74 

With boiler 

expansion in the end 

of the hole 

0.748 0.746 21.40 21.90 

With a spherical 

inserti-on at the end 

of the hole 

0.751 0.752 23.17 23.41 

With uniformly 

arranged in spherical 

column inserts 

0.75 0.748 26.71 26.49 

 

An analysis of the mathematical modeling of crushing models results for 

optimizing the borehole charge construction and the parameters of the compensatory 

elliptic form cavity showed that the number of large and small fractions should not 

exceed their average values (22.0 % and 55.169 %) and, respectively, the average 

fractions – not less than 23.14 %. Therefore, the number of middle fractions will be 

maximized by changing the aspect ratio of the major and minor axes of ellipses 

(models 1 and 2) compensation cavity provided that small ellipse axis ranges in [60; 

80] mm, and large – [60; 100] mm. Thus, with the maximum dimensions of the 

ellipse compensation cavity, its contour will be closely spaced to charges and the 
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number of small fractions will increase. With the minimum axes of the ellipse will 

observe the large size fractions. The decision optimization models grounded rational 

dimensions ellipse axis compensation cavity, namely lower axle was ~60 mm and 

larger – ~80 mm. At the same time, the charge with spherical inserts, which are 

evenly spaced along the column, is chosen as the most efficient charge for the 

average fractions (26.71 %, table 5). The obtained results of calculations for two 

models are close and well agree with experimental data, but at the same time model 2 

provides high accuracy and visibility when substantiating the parameters of drilling 

and blasting operations. 

Conclusions. 

1. For the purpose of conducting experimental investigations of the destruction of 

hard rock by charges of various designs explosive on the models, a method and 

methodology of simulation was developed. 

2. According to the results of researches, the features of hard media destruction by 

charges of various designs explosives have been revealed, depending on the 

parameters of the elliptic-shaped form-compensating cavity. 

3. The dependences of the granulometric composition distribution of model part 

which was detonated by charges of different deigns explosives when they were 

undermined on the compensating cavity were constructed. Established distribution 

uniformity of grain size to charge variable section compared to other designs charges. 

At the same time, the yield of both small and large fractions is evenly distributed, the 

average piece and the mass of the part reflected in the model of the model for charges 

of a variable section increases.  

4. Completed mathematical modeling choices and justify rational structures of 

explosives on the results of experimental studies on hard media destruction 

compensatory cavity elliptical shape. According to the results of the regression-

correlation analysis of particle size distribution of the explosion shattered, the model 

developed two mathematical models to optimize the parameters of the compensation 

cavity for maximum yield criterion medium factions.  

5. The regularities of influence design explosive charge and the compensation 

cavity parameters on grain size distribution of hard media which destroyed by 

explosion were established. It is proved that the absolute value of the correlation 

coefficient of large and small fractions destroyed by the explosion of hard medium 

tends to 1. These coefficients are interconnected by a stable linear dependence. For 

medium fractions, the number of which is insignificant, their correlation ratio is small 

and is nonlinear in relation to the dimensions of the compensating cavity. 

6. The conducted studies allowed substantiating the parameters of the 

compensating cavity (the axis of small and large ellipses) in the rocks and the choice 

of the effective design of the charge of the explosive. 
__________________________________ 
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Анотація. Стаття спрямована на розробку способу і методики експериментальних досліджень в полігонних 
умовах по обґрунтуванню раціональних параметрів буропідривних робіт і конструкції заряду вибухових речовин 
(ВР) при руйнуванні твердого середовища вибухом. 

Після кожного вибуху проведені дослідження гранулометричного складу зруйнованих моделей методом 
ситового аналізу з використанням набору лабораторних сит за відомими методиками. Побудовано кумулятивні 
криві розподілу гранулометричного складу зруйнованих вибухом заряду вибухової речовини різних конструкцій 
моделей на компенсаційну порожнину еліптичної форми. Встановлено, що площа новоутвореної поверхні моделі, 
зруйнованої вибухом заряду змінного перерізу в порівнянні з зарядами інших конструкцій (з котловим 
розширенням в торці заряду, суцільної конструкції) збільшилася в 1,4-1,45 рази, а діаметр середнього куска на  
50 –60 %. 

За результатами розподілу фракційного складу зруйнованої частини моделі зарядами ВР різних конструкцій і 
параметрами компенсаційної порожнини побудовані лінії регресії. За отриманими залежностями регресійно-
кореляційного аналізу розроблені математичні моделі оптимізації вибору раціональних параметрів 
компенсаційної порожнини і конструкції заряду ВР. 

Встановлено закономірності впливу конструкції заряду ВР і параметрів компенсаційної порожнини на характер 
розподілу гранулометричного складу зруйнованих вибухом твердого середовища. Доведено, що абсолютні 
значення коефіцієнта кореляції кількості великих і дрібних фракцій зруйнованого вибухом твердого середовища 
прямує до 1 і вони пов'язані між собою стійкою лінійною залежністю. Для середніх фракцій, кількість яких 
незначна, їх кореляційне відношення мале і знаходиться в нелінійній залежності по відношенню до параметрів 
осей компенсаційної порожнини. 

Проведені дослідження дозволили обґрунтувати параметри компенсаційної порожнини (довжина малої і 
великої осей еліпсу) у врубі і вибір ефективної конструкції заряду ВР. Надані рекомендації по їх використанню. 

Ключові слова: тверде середовище, вибухова речовина, конструкція заряду, гранулометричний склад. 
 
Аннотация. Статья направлена на разработку способа и методики экспериментальных исследований в 

полигонных условиях по обоснованию рациональных параметров буровзрывных работ и конструкции заряда 
взрывчатых веществ (ВВ) при разрушении твердых сред взрывом. 

После каждого взрыва проведены исследования гранулометрического состава разрушенных моделей 
методом ситового анализа с использованием набора лабораторных сит по известным методикам. Построены 
кумулятивные кривые распределения гранулометрического состава разрушенных взрывом заряда ВВ различных 
конструкций моделей на компенсационную полость эллиптической формы. Установлено, что площадь вновь 
образованной поверхности модели, разрушенной взрывом заряда ВВ переменного сечения по сравнению с 
зарядами других конструкций (с котловым расширением в торце заряда, сплошной конструкции) увеличилась в 
1,4–1,45 раза, а диаметр среднего куска на  50-60%.  
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По результатам распределения фракционного состава разрушенной части модели зарядами ВВ различных 
конструкций и параметрами компенсационной полости построены линии регрессии. По полученным 
зависимостям регресионно-корреляционного анализа разработаны математические модели оптимизации 
выбора рациональных параметров компенсационной полости и конструкции заряда ВВ.  

Установлены закономерности влияния конструкции заряда ВВ и параметров компенсационной полости на 
характер распределения гранулометрического состава разрушенных взрывом твердой среды. Показано, что 
абсолютные значения коэффициента корреляции количества крупных и мелких фракций разрушенной взрывом 
твердой среды стремятся к 1 и они связаны между собой устойчивой линейной зависимостью. Для средних 
фракций, количество которых не значительное, их корреляционное отношение мало и находится в нелинейной 
зависимости по отношению к параметрам осей компенсационной полости. 

Проведенные исследования позволили обосновать параметры компенсационной полости (длина малой и 
большой осей эллипса) во врубе и выбор эффективной конструкции заряда ВВ. Даны рекомендации по их 
применению. 

Ключевые слова: твердая среда, взрывчатое вещество, конструкция заряда, гранулометрический состав. 
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