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AHAIU3 HA OCHOBHUTE TEXHONOIr’MYHW NAPAMETPU NPU JOBUBAHETO HA
MPAMOPHU BITOKOBE C “AUAMAHTEHW” BbXXEHU KAMEHOPE3HW MALLWUHW
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PE3IOME

HanpaseH e aHanua Ha TeXHOMor1YHMTe NapameTpu Ha Aobusa Ha MpamopHM BrIOKOBE C BbXeHW kameHopesHu mawnHn “MenerpuHn” TOO-100. Onpeaenenu ca
napameTpuTe Ha jobusaHuTe 6rokoBe, OpoAT Ha 3abouTe 1 kKaMeHOpesHUTe MalLMHK B paboTa Mpyu pasnuyHa BUCOUMHA Ha CTbManara 3a YCrioBusATa Ha kapuepa

“Mypa-8”.

Mpn pobuea Ha MpamopHM GroKOBe y Hac ce u3nonasar
‘OMamaHTeHN” BLXEHM KameHopesHW MalwHn Ttun “Tlene-
rpvan” TOO-100. JobuBaHeTo Ha OnokoBe ce M3BbpLIBA OT
CTbMana ¢ BUCOYMHA 2,5 M, OT HSKOIKO Pa3nonoXeHN eaHa Ao
Apyra namenu no HaambkHaTa WM HanmpeyHa OC Ha
KapuepHOTO none.

BucoumnHata Ha ctbnanoTo (H.;) ce onpegens B 3aBMCMMOCT
OT ObimknMHaTa Ha BbXeTO (l;) 1 napameTpute Ha gobusaHuTe
MpamopHU 6riokoBe Npu YCNoBUETO, Ye 2/3 OT AbMKuHaTa Ha
BBLXETO Ce HamMmpa B paspesa.

Mpn M3BBLPLUBAHE HA BEPTUKANHW HALMBLXKHW paspesut
MaKcuMarHaTa BUCOYMHA Ha CTbNanoTo e:
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kbaeTo ls; € AbmKMHaTa Ha fobuBaHus 6rnok, m

I'IpM MU3BbPLLUBAHE Ha XOPU3OHTAaITHM pas3pesn MakCMmanHaTa
ObITKMHA Ha BHXKETO €
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KbaeTo b, € LnpovmHaTa Ha pobuBaHuTe 6rokose, m

Mpu W3BbPWBAHE HA BEPTUKANHWM HAMPeyHu paspesut
BMCOYMHATA Ha CTHNAMNOTO € Hail-ronama

N

H, < —I

CcT

2b,,,m,

B

w
—
w
=

3a CTaHOapTHW AbIMKMHU Ha BbXeTo 20 1 25 m v npueTu
napameTpu Ha pJobusanute OnokoBe ce onpegens no
copmynn (1 m 3) Halt-mankaTta CTOAHOCT Ha BMCOYMHATA Ha
CTbNanoTo, KOATO Ce Mpuema KaTo MPOEKTHa BMCOYMHA Ha
cTbnanara. lpu gageHa BUCOYMHA Ha CTbnanata 1 pasnniHu

napameTpu Ha [pobuweanuTe OnokoBe ce  onpegens
Heobxogumata ObMmkMHA Ha BBXETO (Tabn. 1) — I veos. U CE
npasyu NpoBepka no hopmyna (2).
Tabrmua 1.

Her, M 25 25 25 5 5 5

[ 1,5 2 25 1,5 2 25

lsn, M 55 55 55 6 6 6

Is seot M 1875 | 195 [ 2025 | 20,25 | 21 21,75

locr. 20 20 20 25 25 25

lor. M 124 1108 [098 [ 1,034 | 0866 | 0,766

n, 6p 248 [ 216 |20 205 [ 1,73 [ 153

Sew, MM 9,099 19,09 9,09 8,33 8,33 8,33
Ss, micm 33,3 25 20 33,3 25 20

S, m’lcm 20 20 20 10 10 10

Ses, MfcM 62,4 54,1 49,09 | 51,63 [ 4333 | 38,33

Ses, %0 100 87,6 78,7 82,7 69,4 61,4
N, 6p 25 2,16 1,96 2,06 1,73 1,53
Ve, m’ 20,6 27,5 344 45 60 75

OTHocuTenHaTa nnolL, Ha paspean 3a foGuBaHe Ha 1 m’

CKallHa Maca e
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3a ycnosusTa Ha pabota B kapuepa “Mypa-8”, npu cpegHa
CMEHHa MPOW3BOAWTENHOCT HAa BbLXEHUTE KaMEHOPE3HM
mawuHn  “TNenerpuan”  TAO-100  Qu=25 m%¥Yem  u
NPOABLIKUTENHOCT Ha cMsiHaTta T,,=11 h, 3a gobuea Ha 17,5
m3/cM MpamopHy 6rokose unn Ha 50 m%/cm MpamopHa Maca
3a CMsHa, OMpeaensame CriegHUTe OCHOBHW NapameTpu:
1. Heobxogumust ©Opoii  efHOBpPEMEHHO pa3paboTBaHy
3abou (bnokoBe) B kapuepara



Amaracos A. AHAJIN3 HA OCHOBHUTE TEXHOIOMMYHM NMAPAMETPU MPY JOBUBAHETO HA ...

n, = ﬁﬁpoa, (5)

k, Q.
KbAeTo:
Qq e cMeHHaTa NPOM3BOAMTENHOCT HA KapuepaTa No CKanHu
Bnokose, m¥cm;
Q. - cpedHaTa CMeHHa MPOM3BOAMTENHOCT HA KaMeHo-
PE3HUTE MalLLMHK, m3/cM;
K. — KkoeduuneHTbT Ha aobuBaHe Ha ckanHu Grokose
(paHoemaH).

Pesyntatte ca nocoveHn B Tabn. 1 3a pasnuyHu
napameTpu Ha Jo6uBaHuTe 6rokose (D, lsn M Her).
2. Heobxogumata nnowy BepTMKamHW HanpeyHu paspesn 3a
CMsHa e

S
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,m?/cm (6)

3. HeobxoaumaTa nroLy BepTUKaHN HaATbXHN paspea 3a
CMsiHa e

&,mZ/CM )

n~en
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4. Heobxognmara nnoLy, XOpU3oHTanHM paspesn 3a CMsHa e

k&,mzlcm (8)

n* cr

S =

X

Mpenopvyaxa 3a nybnukysaHe om kamedpa
“Omkpumo paspabomeaHe Ha NONEe3HU U3Konaemu
U 83pusHU pabomu*“ Ha MT®

5. ObuiaTa nnowy Ha paspesnTe 3a eaHa CMsHa €
So6=Sen*Sa+Sy, M2/ 9)

6. Heobxogumuar Opoil  KaMEHOpPE3HM MawwHW 33
M3BBPLUBAHE Ha pa3pesnTe 3a eaHa CMsiHa €

S
N, = =% 6pos
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Pesyntatte OT M3CNEABaHETO Ha Te3W napameTpu ca
JafeHu B 1abn. 1.

Ako npuemem, Ye e efHaKkBa CTOMHOCTTA 3a MpokapBaHe Ha
paspesute, 0T Tabn. 1 ce BuxAaa, Ye Hal-edpekTuBeH f0o6MB Ha
MpamopHu 6nokose LWe umame npu Hy=2,5 m u 15:=5,5 m,
bs:=2,5 m 1 cboTBETHO NpU He=5 M 3a ls;=6 M, npn bs;=2 m 1
2,5 m. Mpu Te3n cnyyan e Hai-Manka OTHOCUTENHaTa NoLy Ha
paspesute (l,;, m¥m®) n ca HeobxoauMM [1Ba GPOA MALLMHM B
pabora.

IMpu BUCOYMHA Ha CcTbNanoTo H,=2,5 m e 3a npegnoyutaHe
“3noni3BaHe Ha BbxeTa ¢ gb/mkuHa 20 m, a npu Hy=5 m -
BbXETa C AbJDKMHA 25 m.
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ANALYSIS OF MAJOR TECHNOLOGICAL PARAMETERS OF QUARRYING OF BLOCKS
OF MARBLE BY “DIAMOND” ROPE STONE CUTTERS

Atanas Atanasov
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ABSTRACT

An analysis is done of the technological parameters of quarrying of blocks of marble “Pelegrini” TDD 100 rope stone cutters. Parameters of mined blocks, number of
stopes and stone cutters are determined for working with different heights of benches for the conditions of the “Mura — 8" quarry.

Marble blocks in our country are quarried by “diamond” rope
stone cutters of the “Pelegrini” TDD-100 type. Quarrying of
blocks is carried out from benches of 2,5 m height, from
several lamellas, located one by another along the longitudinal
or cross axes of the quarrying field.

Height of the bench (H,) is determined depending on length
of rope (ls) and parameters of quarried marble blocks under the
condition that 2/3 of the rope length is located in the section.
When vertical longitudinal cuts are done the maximum height
of the bench is:

Ho< 21- 2, m
3

(1)
where lg, is the length of quarried block, m
When horizontal cuts are done the maximum length of the
rope is:

=l = (2|6n * b6n)’m’ (2)
or
—ls = (2b6n ¥ |6n)7m’ (2)

where bg, is the width of quarried blocks, m
When vertical cross cuts are done the height of bench is the
highest

Ho < 21- 20, .m
3

(3)

The lowest value of bench height is determined by formulas
(1) and (3) for standard lengths of rope 20 and 25 m and
approved parameters of quarried blocks and it is approved as
a designed height of the bench. The required length of rope
(table 1) - Iy weosx. Is determined for a given height of the
benches and different parameters of quarried blocks and a
check is done by formula (2).

Table 1.
Her, m 2,5 2,5 2,5 5 5 5
ben, M 15 2 2,5 15 2 25
lsn M 55 55 55 6 6 6
la weos, M 18,75 [ 195 [ 2025 | 2025 | 21 21,75
lo.cr. M 20 20 20 25 25 25
lom 124 [ 108 [098 | 1034 ]| 0866 | 0766

n, 6p 2,48 2,16 2,0 2,05 1,73 1,53

Sew, M/cM 9,099 | 9,09 9,09 8,33 8,33 8,33
Ss, micm 333 25 20 33,3 25 20

S, mlcm 20 20 20 10 10 10

Ses, M/CM 62,4 54,1 49,09 | 51,63 | 4333 | 38,33

Sos, %0 100 87,6 78,7 82,7 69,4 61,4
N, 0P 25 2,16 1,96 2,06 1,73 1,53
Ven,m* 20,6 27,5 344 45 60 75

The relative area of cuts for quarrying of 1 m® rock mass is

|

br ot e Lmtim (@)
6n HCT |6n
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The following parameters are determined for the conditions
of “Mura-8” quarry, when the average shift productivity of rope
stone cutters “Pelegrini” TDD-100 is Q=25 m%*cm and
duration of shift is T,,=11 h, for the quarrying of 17,5 m*cm
marble blocks or 50 m*cm marble mass for shift:

7. Required number of simultaneously mined stopes (blocks)
in the quarry

n, = k?g; ,6pos, (5)

where:
Q is the shift productivity of rock blocks of the quarry, m*cm;
Q. — the average shift productivity of stone cutters, m¥cm;
K. — coefficient of mined stone blocks (recovery).

Results are shown in table 1 for different parameters of
mined blocks (bss, lsn and He).
8. The needed area for vertical cross cuts for a shift is:

S, = Q ,m?/cm (6)

BH
K, Jg,

9. The needed area for vertical longitudinal cross cuts for
shift is

5,
*" K, b,

n

,m?/cm (7)
10. The needed are for horizontal cuts for shift is:

S, = %,mz/cm (8)

nvcr



11. The total area for cuts for shift is

So5=SewtSe+Sy, mZcm 9)
12. The needed number of cutting machines for the cuts of
one shift is:
S
Ne= 2 (10)
QCM

Results from the analysis of those parameters are presented
in table 1.

In case it is accepted that the cost for driving the cuts is
equal, table 1 shows that the most profitable mining of marble
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blocks will be realized for H;=2,5 m and l5,=5,5 m, bs=2,5 m
and respectively for H,=5 m for ls,;=6 m, for bs,=2 m and 2,5 m.
For that cases the relative area of cuts is the lowest (l,;, m?m?)
and two cutting machines are required.

When the height of bench is Hx=2,5 m the use of ropes of
length of 20 m is recommended, and for Hz=5 m — ropes are
recommended to be 25 m long.
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