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A NEW MODEL OF CHAIN SAW FOR UNDERGROUND
MARBLE MINES
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LANDSCAPE OF CARRARA MARBLE
QUARRIES
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MEDIUM-LARGE SCALE MARBLE QUARRY






PIT MARBLE
QUARRIES
(PORTUGAL)







UNDERGROUND MARBLE QUARRY - CARRARA




ADVANTAGES OF UNDERGROUND MARBLE
MINING OPERATIONS

* Safety
* Application of innovative technologies
* involvement of skilled workers and professionals

* Possibility to work during all seasons






ENTRANCE OF UNDERGROUND MARBLE MINE
(CARRARA)



ENTRANCE AND INITIAL DEVELOPMENT OF A MARBLE UNDERGROUND MINE  —
(CARRARA)
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ENTRANCE AND WAY-OUT OF UNDERGROUND MARBLE
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__RAMP BUILT INSIDE A 3-LEVEL UNDERGROUND
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ARBLE MINE
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DOWNWARD DEVELOPMENT OF AN UNDERGROUND MARBLE MINE \\
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Vanjsko ¢elo kamenoloma

Eksploatacijski sloj

PruZanje pukotina

Povriine stupova

Otvorene povriine

Nivo prve etaze (gomje)
Oznaka tunela

Mjeme tocke deformacija
Mjerne totke konvergencij
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ROOM-AND-PILLAR DESIGN OF AN UNDERGROUND LIMESTONE MINE
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'BEDDED LIMESTONE Eng Iand
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STARTING OF AN UNDERGROUND MARBLE MINE BY CONVENTIONAL TUNNELI
(LIECHTENSTEIN)




E BY CONVENTIONALTL

I}MiN

el |
e
A ,mw_

-

e S

-




Wk
A - -
Y B X' .‘
A - .
3 - s -
- -
. —

T.él. NAL TUNNELING






e I

W E

OM |

NSIDE




;’
| o MRS
N ‘\\y

TING R

a

OMHINSIDE

™

\R

A

r_._n_H
mx
=
Ll
—
(aa]
o
<
=
(]
<
=
@)
(2’
O
oc
Ll
(]
pal
=
P
<
LL.
o
T
P
Ll
=
o
|
Ll
>
L
=]

X




DEVELOPMENT OF AN UNDERGROUND MARBLE MINE STARTING FROM INSIDE




DEVELOPMENT OF AN UNDERGROUND MARBLE MINE STARTING FROM INSIDE
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UNDERGROUND MARBLE MINE DESIGN STARTED BY CONVENTIONAL TUNNELING
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UNDERGROUND MARBLE MINE, VERMONT, U.S.A




METRIC SCALE FOLDS IN A MARBLE FORMATION
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BLIND CUTS BY

DIAMOND WIRE SAW
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GUIDING PULLEY SYSTEIVI FDR BLIN_D CUT BY.DIAMOND
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BLIND CUT BY DIAMOND WIRE SAW
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] 4 BLOCKPULLOUT
L 7 BY MEANS OF

: //'// BACK-HOE
EXCAVATOR



HANDLING OF BLOCKS BY MEANS OF FORK ON WHEEL LOADER
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BLOCK HANDLING BY WHEEL LOADER




BLOCKS OF
LARGE SIZES



>

ALL THE BLOCKS OF-EACH ADVANCEMENT CUT BY THE CHAIN SAW
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tcm 988
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TOP View
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INSIDE WlDENING‘OF AN UNDERGRQUNQ_, ,MESTONE MINEw
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OPEN PIT AND UNDERGROUND LIMESTONE QUARRY, INDONESIA



ENTRANCE OF LIMESTONE UNDER
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UNDERGROUND LIMESTONE MINE, INDONESIA
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BLOCKS CLASSIFIED AND SELECTED ACCORDING TO DIFFERENT COMMERCI_AL.'f
| UNDERGROUND LIMESTONE MINE, INDONESIA
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CHAIN SAW

“TCM 988"
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CCHINE — “TCM 988” CHAIN SAW
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“TCM 988" CHAIN SAW
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CHAIN WITH TUNGSTEN CARBIDE TOOLS



CHAIN WITH PCD TOOLS




“MONO-LINK” SPECIAL CHAIN DESIGN







CUTTING COST EVALUATION

TUNGSTEN CARBIDE TOOLS
cm/min cut depth (m) m2/hour
Cutting speed: 4,00 3.00 7,20
Idle time
for P.I. 20%
Actual cutting
speed 5,76
Tool life: tool rotation (m) | blade length (m) m2 # comers | m2/1 set of tips | # Tips/chain m2/tip
20,00 3,00 60,00 8,00 480,00 120,00 4,00
Tool cost: Unit price € m2/tip €m2 cost fraction
2,80 4,00 0,70 4%
Grease: Price €/kg kg/hour m2/hour
5,00 1,00 7,20 0,69 4%
Chain & arm Price € Life (hours) m2/hour
consumables 7.000,00 2.000.00 7,20 0,49 3%
Electric Power €kWh m2/hour
15,00 7,20 2,08 11%
Labour: €hour % actual work/hour | m2/hour
30,00 100% 5,76 5,21 29%
Depreciation and Value/10 years € | working hours/year | m2/year
Maintenance:
35.000,00 1.500,00{ 8.640,00 4,05 22%
Miscellaneous:
Handling of blocks and machines,
waste removal, water supply,
securing, lighting, ventilation, etc. 5,00 27%
Total cost €/m2 18,22 100%




cm/min cut depth (m) m2/hour
Cutting speed: 6,00 3,00 10,80
Idle time
for P.1. 20%
Actual cutting
speed 8,64
Tool life: m2/1 set of tips | # Tips/chain m2/tip
12.000,00 120,00 100,00
Tool cost: Unit price € m2/4ip €m?2 cost fraction
40,00 100,00 0,40 3%
Grease: Price €/kg kg/hour m2/hour
5,00 1.00 10,80 0,46 3%
Chain & arm Price € Life (hours) m2/hour
consumables 7.000,00 2.000.,00 10,80 0,32 2%
Electric Power €kWh m2/hour
15.00 10,80 1,39 10%
Labour: €hour % actual work/hour | m2/hour
30,00 100% 8,64 3,47 25%
Depreciation and Value/10 years € | working hours/year | m2/year
Maintenance:
35.000,00 1.500,00] 12.960,00 2,70 20%
Miscellaneous:
Handling of blocks and machines,
waste removal, water supply,
securing, lighting, ventilation, etc. 5,00 36%

Total cost €/m2 _ 100%

AVERAGE €/m2 15,99



Production and cost estimate of TCM 988 :
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useful sizes of TCM988
for each advancement 6.5*55*3.0

—
*4.6:71:8

sizes of each block (m

number of blocks
for each advancement
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| m2 |
| working h/day |

total cut surface

average cut speed
including entry and exit

time needed to make all cuts
of one advancement operation total h
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time needed to make all cuts

of one advancement operation | days |

idle time for: installation,
blind cuts, "LP", "CR",
removal of blocks, securing DErC.

|
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| days |
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6.555>3
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| m3 |
———
total m3/da
]
50%

-

14,4
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250.0
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oroduction capacity per year 3.612,2

net time needed to make one
advancement operation

total volume removed (m3

cutting waste

production

actual production rate
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"LP" = Levelling - Positioning
Chain Rotation

unit cost (€/m2)
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miscellaneous
extra cost
blind cuts, etc.
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actual €/m3

one-year

prod. cost € 48.651,08
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average sale
price €/m3 150.00

one-year
turnover €
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