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ABSTRACT

Semen Padang is a company engaged in the mining of limestone and silica rock as the main raw
materials for cement production. The mining system used is open-pit mining. This study
discusses the effect of geometry on rock fragmentation. The purpose of this study is to
determine the blasting geometry and identify the causes of limestone block formation at the
PT. Semen Padang site. The research focuses on fragmentation because fragmentation is a
determining factor in the success of blasting activities. Fragmentation plays an important role
in improving the company's targets, and the distribution of fragmentation must be optimal. To
control fragmentation, blasting geometry is required as a parameter. Based on the results of
the researcher's observations in the field, the size of rock chunks in the company that are larger
than 80 cm is around 25%, so it is necessary to re-evaluate the blasting geometry. The purpose
of this study is to determine the geometric design that produces the desired fragmentation,
which is below 15% on an 80 cm sieve, so that production can be increased and a comparison
can be made between the R.L Ash, C.J Konya, and ICI Explosive methods. The method used for
the ideal blasting geometry design is the R.L Ash method with supporting theory using the Kuz-
Ram theory. After data processing, the ideal geometry was obtained with a load value of 4.32
m, a distance of 5.18 m, stemming of 4.32 m, a blasting hole depth of 12.1 m, a filling column
length of 7.78 m, and a blasting hole diameter of 5 inches, with a lump fragmentation
percentage of around 15%.
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Introduction

Indonesia is one of the countries blessed with
abundant natural resources, particularly as a source
of energy and for community needs [1]. Natural
resource management in Indonesia is generally
managed through the mining sector. One of the
mining companies in Indonesia that produces
cement raw materials is PT Semen Padang. PT
Semen Padang is engaged in limestone miningin the
Bukit Karang Putih area, Indarung Village, Padang
City, West Sumatra [2]. The limestone mining
process is carried out using the blasting method.

This is done because the rock layer has a high level
of hardness [3].

Blasting is the process of breaking up large
volumes of rock using explosives so that the rock
mass is easier to excavate and transport [4]. The
blasting process aims to break up the rock so that it
is easier to excavate and load into transport
vehicles, thereby enabling mining operations to run
effectively and efficiently [5].

One of the factors that influences the success of
blasting is the blasting geometry. The blasting
geometry includes burden, spacing, stemming,
subdrilling, blast hole depth, charge column length,
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blast hole diameter, and bench height. Blasting
geometry will affect the size of fragmentation and
the success of blasting. Fragmentation in the mining
sector is one of the important things that needs to
be considered. Fragmentation is a measure that
shows each piece of rock resulting from blasting [6].

The level of rock fragmentation is an important
indicator in assessing the success of a blasting
activity, where material with a uniform size is more
desirable than material that contains many large
pieces [7]. Fragmentation is a measure that shows
each piece of rock resulting from blasting.
Fragmentation resulting from blasting is often used
as a problem in blasting activities [8]. The larger the
fragmentation, the longer it will take to excavate
the blasted material. Meanwhile, the better and
more uniform the size of the fragmented rock, the
easier it will be for the excavator to dig and load the
rock. This will have an impact on the effectiveness
of mining activities. Large fragmentation is
influenced by a reduction in explosives, or it could
also be because when charging explosives, in this
case Ammonium Nitrate and Fuel Oil (ANFO), they
do not enter the blast hole optimally [9].

The results of several blasting operations show
that there is still uneven rock fragmentation and
boulders larger than 80 cm (estimated to be around
25% of the total amount of rock excavated). The
company expects the amount of blasted material
larger than 80 cm to be less than 15%. With
fragmentation larger than 80 cm, the company may
encounter difficulties in the crushing process. The
occurrence of such fragmentation risks, which
cannot be predicted accurately, will affect the
digging time. Therefore, it is necessary to have a
fragmentation prediction model using software,
one of which is Split Desktop 4.0 software.

The main raw material in cement production is
limestone, which has a high level of hardness and
therefore cannot be excavated directly by loading
equipment such as excavators or power shovels. To
break up the relatively hard limestone, drilling and
blasting are carried out to ensure that mining
operations are carried out effectively and
efficiently. Next, the limestone material resulting
from the blasting is handled through excavation and
loading [10]. The limestone is obtained from the
mining process at the Bukit Karang Putih quarry of
PT. Semen Padang using the side hill type open pit
mining system, which is an open pit mining system

applied to mine rocks or industrial mineral deposits
located on hillsides or deposits that form hills [11].

Experimental part

The study analyzes the fragmentation that
occurs due to blasting activities. The data sources
used consist of primary and secondary data. Primary
data was obtained through direct measurements in
the field and field documentation, including the
actual geometry of the blasting, such as burden,
spacing, stemming, subdrilling, blast hole depth, fill
column length, blast hole diameter, and bench
height, as well as documentation of the
fragmentation resulting from the blasting.
Secondary data is obtained from company archives,
such as PT Semen Padang location maps, geological
maps, research area condition maps, blasting
geometry reports, and geological data on the
research area.

Data collection techniques are obtained by
conducting direct observations in the field, namely
observations of geometry and fragmentation data,
as well as literature studies and company
documentation. The type of data collected was
quantitative, in the form of actual geometric data of
the blasting in the field. For data analysis, the
fragmentation in the field was processed using Split
Desktop 4.0 software. This application was carried
out by taking photos of the fragmentation results of
the blasting using a 38 cm rubber ball as a reference,
then analyzing them using the software. The
average fragmentation results from the geometry
obtained based on the theories of R.L Ash, C.J
Konya, ICI Explosive, and the Kuz-Ram equation can
be compared with the fragmentation size obtained
in the field using Split Desktop 4.0 software after
being processed manually.

Blasting Geometry R.L. Ash

The parameters used in the blasting geometry
design use R.L. Ash's theory [12], namely burden (B),
spacing (S), blast hole depth (L), subdrilling (J),
bench height (H), stemming (T), and number of
explosive charges (PC).

Blasting Geometry C.J. Konya

Konya and Walter [13] explain the parameters
used in blasting geometry design, namely burden
(B), spacing (S), stemming (T), subdrilling (J), blast
hole depth (H), bench height (L), amount of
explosive charge (PC), and loading density (de).
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ICI-Explosive Blasting Geometry

ICI-Explosive blasting geometry design is a way
to design blasting geometry through trial and error
or the rule of thumb. The parameters calculated are
bench height (H), burden (B), spacing (S), subgrade
(J), stemming (T), and powder factor (PF).

Kuz-Ram Method

The larger the size of the resulting
fragmentation, the longer the time required by the
loading equipment to excavate the blasted material,
and vice versa. If the resulting fragmentation is
smaller, the faster the time required by the loading
equipment to excavate the blasted material. The
level of rock fragmentation is the level of material
breakage as a result of the blasting process. To
estimate the average size of rock fragmentation
resulting from blasting, the Kuznetsov [14] equation
can be used. The Kuz-Ram method pays close
attention to the size distribution of rock
fragmentation resulting from blasting, whereas the
image analysis method does not pay much attention
to the size distribution of rock fragmentation, but
rather directly to the degree of uniformity of rock
fragmentation [15].

Split Desktop 4.0

The Split Desktop 4.0 program can present size
distributions in three formats, namely ISO standard,
UK standard, and custom standard. In addition, the
percentage [16].

Results and Discussion

Blasting is a demolition activity that uses
explosives to break up the overburden, thereby

Table 1 - Actual Blasting Geometry Data in the Field

facilitating excavation by mechanical equipment
[17]. In general, the blasting pattern shows the
sequence or sequence of explosions from several
blast holes. There are several factors that influence
the blasting pattern, including the delay time in
blasting activities [18]. The actual blasting geometry
in ten blasts was obtained with an average burden
(B) of 3.13 m, spacing (S) of 3.17 m, subdrilling (J) of
0.94 m, bench height (L) of 10.1 m, blast hole depth
(H) of 11.03 m, stemming (T) of 4 m, powder column
(PC) of 7 m, and hole diameter (De) of 5 inches can
be seen in Table 1 below.

Limestone is an industrial mineral composed of
calcium carbonate (CaCO3) and other elements,
including magnesium. One important thing to note
in analyzing limestone is the presence of Ca and Mg
elements. If the Ca content is high and the Mg
content is low, the quality is good. Conversely, if the
Ca content is low and the Mg content is high, the
quality is poor. High Mg content will interfere with
the hardening process, because Mg cannot bind
with other elements in cement. Limestone
containing more than 50% CaO (by weight) is
excellent for use as a building material in the form
of cement. Limestone generally originates from the
shells of mollusks, foraminifera, coelenterates, and
carbonate sediments [19].

Blasting geometry can be defined as the
relationship between various types of dimensions
used in blasting planning [20]. Stemming that is too
deep or long can cause chunks to form because the
force generated is not strong enough to destroy the
rock. Meanwhile, short stemming can cause small
rock fragments and fly rock [21].

No Date B (m) S (m) J(m) L (m) H (m) T (m) PC(m) De (inc)
1 23 Nov 2024 3.2 3 0.96 10.04 11 4 7 5
2 2 Dec 2024 3.2 32 0.96 10.34 113 4 7 5
3 6 Dec 2024 3 32 0.90 9.40 103 4 7 5
4 9 Dec 2024 3.2 33 0.96 10.04 11 4 7 5
5 10 Dec 2024 3.2 33 0.96 10.34 113 4 7 5
6 11 Dec 2024 31 31 0.93 10.17 111 4 7 5
7 12 Dec 2024 3 3 0.90 10.40 113 4 7 5
8 13 Dec 2024 3 3 0.90 10.10 11 4 7 5
9 16 Dec 2024 34 36 1.02 9.98 11 4 7 5
10 18 Dec 2024 3 3 0.90 10.10 11 4 7 5
Total 31.3 31.7 9.39 100.91 1103 40 70 50
Mean 3.13 3.17 0.94 10.1 11.03 4 7 5
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Figure 1 - Results of Limestone Blasting

Table 2 - Geometric Calculation Results According to R.L Ash

B (m) S (m) J(m) L (m) H (m) T(m) PC (m) De (inchi)

4.32 5.18 0.86 11.24 4.32 7.78 5
Table 3 - Geometric Calculation Results According to C.J Konya

B (m) S (m) J (m) L (m) H (m) T(m) PC (m) De (inchi)

3.51 491 1.05 10.2 11.25 2.46 8.79 5
Table 4 - Geometric Calculation Results According to ICl Explosive

B (m) S (m) J (m) L (m) H (m) T(m) PC (m) De (inchi)

3.81 4.76 1.27 11.43 12.7 3.18 9.52 5

The highest variation in this data occurred on
December 16, 2024, when the Burden (3.4 m) and
Spacing (3.6 m) values were at their highest
compared to other days. Conversely, on December
6, 2024, the hole depth (L) was recorded at its
shallowest at 9.40 meters. Overall, the blasting
operations in the field showed a high degree of
consistency, particularly in terms of hole diameter
and fill column, with minor adjustments to the
burden and spacing distances depending on the
specific daily conditions in the field.

From Table 2 above, the blast geometry design is
obtained with a burden (B) of 4.32 m, spacing (S) of 5.18
m, stemming (T) of 4.32 m, subdrilling (J) of 0.86 m, bench
height (L) 11.24 m, Blast Hole Depth (H) 12.1 m, Filling
Column Length (PC) 7.78 m, Blast Hole Diameter (De) 5
inches.

In the observations to be conducted, there are
several blast geometry parameters that determine
the fragmentation of the blast results according to

[22]. From Table 3 above, the blast geometry design
is obtained with a burden (B) of 3.51 m, spacing (S)
of 4.91 m, stemming (T) of 2.46 m, subdrilling (J) of
1.05 m, bench height (L) of 10.2 m, blast hole depth
(H) of 11.25 m, Filling Column Length (PC) of 8.79 m,
and Blast Hole Diameter (De) of 5 inches.

Fragmentation is a general term used to
indicate the size of rock fragments resulting from
blasting [23]. Blasting fragmentation can be
predicted in various ways, one of which is by using
the Kuz-ram equation. The Kuznetsov equation is
used to determine the average fragmentation size,
and the Rosin-Rammler equation is used to
determine the percentage of material. From Table 4
above, the designed blasting geometry was
obtained with a burden (B) of 3.81 m, spacing (S) of
4.76 m, stemming (T) of 3.18 m, subdrilling (J) of
1.27 m, bench height (L) 11.43 m, Blast Hole Depth
(H) 12.7 m, Filling Column Length (PC) 9.52 m, Blast
Hole Diameter (De) 5 inches.
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Table 5 - Percentage of Actual Geometric Fragmentation Size Using the Kuz-Ram Formula

Kuz-Ram

Size (cm) Held back (%) Pass (%)

Table 6 - Percentage of Fragmentation Size of R.L Ash's Method Using the Kuz-Ram Formula
Kuz-Ram

Size (cm) Held back (%) Pass (%)

Table 7 - Percentage of Fragmentation Size in C.J. Konya's Method Using the Kuz-Ram Formula
Kuz-Ram

Size (cm) Held back (%) Pass (%)

100 2 98
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Table 8 - Percentage of Fragmentation Size of ICI Explosive Design Method Using the Kuz-Ram Formula

Kuz-Ram
Size (cm) Held back (%) Pass (%)

10 79 21

20 59 41

30 41 59

40 28 72

50 18 82

60 11 89

70 7 93

90 3 97

100 2 98

Table 9 - Comparison of Actual and Design Geometry
Geometry B (m) S (m) T (m) J (m) L (m) H (m) PC (m)
3.13 3.17 0.94 10.1 11.03 4 7
Actual
432 5.18 0.86 11.24 121 4.32 7.78
R.L Ash
3.51 491 1.05 10.2 11.25 2.46 8.79
C.J Konya
3.81 4.76 1.27 11.43 12.7 3.18 9.52
ICl Explosive

From the percentage of fragmentation size in
Table 5, it was found that 75% of fragments
measuring 80 cm passed through the sieve, marked
in red, while fragments measuring < 80 cm that
passed through the sieve were marked in green.

From the percentage of fragmentation size in
Table 6, it was found that 85% of fragments
measuring 80 cm passed through the sieve, marked
in red, while fragments measuring < 80 cm that
passed through the sieve were marked in green.
From the percentage of fragmentation size in Table
7, it was found that 95% of fragments measuring 80
cm passed through the sieve, marked in red, while
fragments measuring < 80 cm that passed through
the sieve were marked in green.

From the percentage of fragmentation size in
Table 8, it was found that 95% of fragments
measuring 80 cm passed through the sieve, marked
in red, while fragments measuring < 80 cm that
passed through the sieve were marked in green.
After calculating the actual geometry and the design

geometry, the following is a comparison of the
actual geometry with the design geometry, as
shown in Table 9 and Figure 1 below.

From the table above, it can be seen that from
a comparison of actual geometric data, R.L Ash, C.J
Konya, and ICI Explosive obtained the ideal blasting
geometry, namely R.L Ash.

The actual blasting geometry data in the field
above was collected during 10 blasts. From
November 23 to December 2, there were several
days when blasting activities were not carried out
due to visits to check the explosives warehouse, so
there were no blasting activities on those days. The
actual blasting geometry in ten blasts was obtained
with an average burden (B) of 3.13 m, spacing (S) of
3.17 m, subdrilling (J) of 0.94 m, bench height (L) of
10.1 m, blast hole depth (H) of 11.03 m, stemming
(T) of 4 m, Powder Column (PC) of 7 m, and hole
diameter (De) of 5 inches.
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Figure 2 - Actual Fragmentation

Actual Geometry Comparison, R.l Ash, C.J Konya
and ICI Explosive
14
12
10 H Aktual
8 uR.LAsh
6
= C.J Konya

4
5 M /CI Explosive
0

B(m) S(m) T(m) J(m) L(m) H(m) PC(m)

Figure 3 - Comparison Chart of Actual and Design Geometry

Table 10 - Comparison of Actual and Design Geometric Fragmentation Percentages

Size (cm) Pass rate comparation %
Aktual R.L Ash C.J Konya ICl.Explosive
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Actual Geometric Fragmantation Distribution R.L Ash, CJ Konya and ICI
Explosive Using The Kuz Ram

100

) ——
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Figure 4 - Actual Geometric Fragmentation Distribution Graph, RL. Ash, C.J Konya,
ICI Explosive Using the Kuz-Ram Method

As the blasting geometry increases, the
fragmentation results decrease, and as the blasting
geometry decreases, the fragmentation results
increase. A comparison of the actual fragmentation
results with the design processed using the Kuz-Ram
method can be seen in Table 10 and Figure 2 below.

From the comparison results above, which
passed with a size of < 80 c¢m, it can be concluded
that the geometric design results using R.L Ash's
theory are better than the actual geometry.

This can also be seen based on the Powder
Factor values, where the Powder Factor value for
R.L Ash is 0.44 kg/m3, C.J Konya is 0.76 kg/m3, and
ICI Explosive is 0.47 kg/m3. It can be seen that the
R.L. Ash method produces a smaller Powder Factor
value than C.J. Konya and IClI Explosive, thus
supporting the ideal geometric design using the R.L.
Ash method as being better than C.J. Konya and ICl
Explosive.

Conclusions

The results of the study show that the cause of
boulders larger than 80 c¢cm is due to improper
blasting geometry, which prevents the company
from achieving its targets. The geometry measured
or obtained in the field differs from the geometry
obtained by the company; it is necessary to evaluate
the blasting geometry in order to achieve these
targets. The actual blasting geometry of PT. Semen
Padang has an average burden value of 3.13 m,
spacing of 3.17 m, subdrilling of 0.94 m, bench
height of 10.1 m, blast hole depth of 11.03 m,
stemming of 4 m, filling column length of 7 m, and
blast hole diameter of 5 inches, resulting in boulders
>80 cm amounting to 25%. The results of the actual

fragmentation distribution in the field and using the
R.L Ash, C.J Konya, and ICl Explosive methods, which
use the Kuz-Ram method, each show a
fragmentation size of 80 cm that passes through the
sieve, namely, actual 75%, RL Ash 85%, C.J Konya
95%, and ICI-Explosive 95%. Based on the Powder
Factor value, the R.L Ash method produced a
smaller Powder Factor value compared to the C.J
Konya and IClI Explosive methods, where the
Powder Factor value for R.L Ash was 0.44 kg/m3, C.J
Konya was 0.76 kg/m3, and IClI Explosive was 0.47
kg/m3. Using the R.L. Ash blasting geometry, the
company's target of having boulders (>80 cm) at
<15% can be achieved.
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Semen Padang KacinopHbIHAA 9KTaCTbl @HAIPY 60/bIHLLIA }KaPbI/IbIC }KYMbICTapbl
KesiHaeri pparmeHTTey HaTUXKenepiH Tanpgay

Syahida Al Adi Rahmattullah, *Suci Fitria Rahmadhani Z, Rizto Saliazakri, Norfohu Retongga

Tay-KeH uHyceHepuscsl, STTIND Padang, lMadaHe, HAoHe3us

TYWIHAEME

Semen Padang - ueMeHT eHpgipici yWiH Heri3ri WuKi3aT peTiHAe SKTac NeH XaHe KBapL,
JKbIHbICTAPbIH OHAIPYMEH alHaNbiCcaTbiH KOMMaHWA. Tay-KeH eHAipY KyMeci awblK TacinmeH
nanganaubinagbl. byn 3epTreyae reomeTpUsHbIH Tay XKbIHbICTaPbIHbIH, GparmeHTauMACbIHA acepi
TankbinaHagbl. Ocbl 3epTTeyaiH, MaKCaTbl.}KapbIabIC ¥KYMbICTAPbIHbIH, FEOMETPUACHIH aHbIKTay
»kaHe PT Semen Padang KeH OpHbiHAA 9KTacTbl 610KTapabiH, nanga 6ony cebentepiH aHbIKTay
6osbin Tabblnaapl. 3epTrey ¢parmeHTTeyre 6afbiTTanfaH, OUTKEHi parmeHTTey KapblbiC
KbI3METiHiH, TabbiCTbl 60/ybIHbIH, aHblKTaywbl ¢GaKkTopbl 60sbin Tabblnagpl. PparmeHTTey
Makana kengj: 5 kaHmap 2026 KOMMaHWAHBIH, MaKCaTTapblH }KaKcapTy4a MaHbi3abl pen aTkapadbl »kaHe dparmeHTTeyai 6eny
CapanTamapaH eTti: 29 kaymap 2026 oHTalnbl 6onybl THic. MapameTp peTiHae dparmeHTTeyai 6aKbinay YLWiH KYM afbiHbIMEH eHAey
Kabbinaanab!: 27 aknax 2026 reomeTpu1AChI Tanan eTineai. 3epTTeyLiHiH, oCbl canagarbl 6akblnaynapbiHbIH HITUKENEPIH Heri3re
ana oTblpbIn, KoMNaHuAAa 80 CM-AeH acaTbiH XbIHbIC KECEKTePiHiH Kenemi wamameH 25% -apl
Kypanapl, COHABIKTAH YKapblibIC KYMbICTApPbIHbIH FEOMETPUACbIH KalTa bafanay KaxeT. byn
3epTTeyaiH Makcatbl 80 cm  yAWbIK enwemiMmeH eneyiwTte 15% -aaH Kem 601aTbiH, YALWBIKTbIH,
KaXKeTTi AeHreliH KamTamacbi3 eTeTiH reoMeTpUANbIK KypblibiMAbl aHbIKTay 6onbin Tabblnaapl,
6yn eHimainikTi apTThIpyFa R.L Ash, C.J Konya »aHe ICl Explosive agicTepiH canbiCTbipyfa MyMKIHAIK
6epeai. apblabiCTbiH, MAeanabl reomeTpuacbiH }obanay ywiH Kys-Pam TeopuAcbiH KongaHa
oTbipbin, P.J1. 3w agici naipganaHbingbl. [epektepsi eHAereHHeH KeiH, Xykteme maHi 4,32 m,
KaLWbIKTbIK 5,18 M, KeHKapablH, y3biHAbIFbI 4,32 M, ¥apblNbIC YHFbIMACLIHbIH, TepeHairi 12,1 m,
TONTbIPY BaFaHaCbIHbIH, Y3bIHABIFbI 7,78 M XKHE KapblAbIC YHFbIMACbIHbIH, AMameTpi 5 atolim,
6eLweKTey Naibi3bl WamameH 15% 601aTblH MiHCI3 FEOMETPUA anbiHAbI.

TyliiH ce30ep: Kapbinbic reomeTpusAcbl, ¢parmeHTaums, P.J1. dw, Kys-Pam, K.Ox. KoHbs, ICI
JKapbINFbIL 3aTbl.
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AHanus pesynbTtaTtoB ¢pparmeHTaLmUm Npm B3pbiBHbIX paboTax no fobbiue
M3BECTHAKA Ha npeanpuatum Semen Padang.

Syahida Al Adi Rahmattullah, *Suci Fitria Rahmadhani Z, Rizto Saliazakri, Norfohu Retongga

lopHoe deno, STTIND Padang, lNadaHe, NHOoHe3usA

Semen Padang —komnaHus, 3aHMMaeTca fo6blueit M3BECTHAKA U KBapLLEBOM NMOpoAabl B Kayectse
KaK OCHOBHOTO Cblpbsi A1A NPOU3BOACTBA LemeHTa. FTopHOA06bIBaIOWAn CUCTEMA UCMOb3YEeTCA
OTKPbITBIM  cnocobom. B 3ToM uccnefoBaHWM  0BCYKAAETCA BAUAHME TEOMETPUM  Ha
dparmeHTaumio nopog. Llenb [3aHHOTO UCCNefoBaHWA ABNAETCA ONpPefeNeHne reoMeTpun
B3PbIBHbIX PAabOT 1 BbIsABIEHME NPUYNH 06Pa30BaHMA M3BECTHAKOBbIX 6/10KOB Ha MECTOPOKAEHUM
PT. Semen Padang. MccnepgoBaHue cocpeaoTodeHo Ha dparmeHTaumm, noToMy 4To GpparmeHTaums
ABNAETCA onpeaenalwmm GpakTopom ycnexa B3pbIBHOW aAeATenbHOCTU. dparmeHTauma urpaert
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BaXKHYIO PO/b B YAYYLIEHUW LieNell KOMNaHUW, U pacnpegeneHne GparmeHTauum AOMKHO bbiTb
ONTUManbHbIM. [INA KOHTPONA ¢dparmeHTaUMu B KayecTBe nmapameTpa TpebyeTca reomeTpus
neckocTpyiHon 06paboTkM. OCHOBbIBAACL Ha pe3ynbTaTax HabalaeHWI nccnesosaTens B 3Ton

obnacTtu, pasmep KycKoB NopoApbl B KOMNaHWW, KOTopble NpesbiwatoT 80 CM, COCTAaBAAET OKONO
MNoctynuna: 5 aHeapsa 2026

PeueHsnposaHue: 29 aHeapa 2026
MpuHATa B nevaTb: 27 peepans 2026 nccnepoBaHMA  ABNAETCA ONpejdesieHne reoMeTPUYecKoi KOHCTPyKuuM, obecneunBatoLyto

25%, No3TomMy Heo6XoAMMO MepeoLeHUTb FeOMeTpuio B3pbiBHbIX paboT. Llens paHHoro

Kenaemblit ypoBeHb GparmeHTaLmMm, COCTaBAAOWMIN meHee 15% Ha cuTe ¢ pasmepom aveiku 80
CM, YTO NO3BO/IUT YBE/NIMYUTL NPOU3BOAUTENBHOCTb M NPOBECTU CpaBHeHWe meTogos P.J1. dwa,
K.[x. KoHbs 1 ICl Explosive. [1ns NpOeKTMpOBaHUA MAEaNbHOW FeOMETPUM B3PbIBA UCMOb30BaCA
meTtog, P.J1. wa c npumeHeHnem Teopun Kys-Pama. Mocne 06paboTku gaHHbIX Bblia nonyyeHa
naeanbHas reomeTpus co 3Ha4YeHMem Harpysku 4,32 m, pacctoaHuem 5,18 m, gavHoi 3abosn 4,32
M, FyOUHO B3PbIBHOW CKBaXKMHbI 12,1 M, ANMHOM 3aN0/IHAIOWEN KONOHHbI 7,78 M U AMaMeTpom
B3PbIBHOM CKBaXMHbI 5 AOMMOB, C NPOLLEHTOM hparMeHTaL MM KyCKOM OKoio 15%.

Kniouesbie cnoea: FeomeTpusa B3pbiBa, ¢parmeHTaums, P.J1. Sw, Kys-Pam, K.Ox. KoHba, ICI
Explosive.
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