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A NEW MODEL OF CHAIN SAW FOR UNDERGROUND  
MARBLE MINES 





PRESENT DAY LANDSCAPE OF CARRARA MARBLE 
QUARRIES 



MEDIUM-LARGE SCALE MARBLE QUARRY 



IMPRESSIVE AMOUNT OF WASTE PRODUCED BY THE OPENING OF AN 
OPEN PIT MARBLE QUARRY 



PIT MARBLE 
QUARRIES 

(PORTUGAL) 



OPEN PIT MARBLE QUARRY, MASSA CARRARA 



UNDERGROUND MARBLE QUARRY - CARRARA 



ADVANTAGES OF UNDERGROUND MARBLE 
MINING OPERATIONS 

• Landscape-environment conservation 
 
• Selective mining, marble resource optimization 
 
• Increase in the yield of the blocks 
 
• Wastage minimization 
 
• Safety 
 
• Application of innovative technologies 
 
• involvement of skilled workers and professionals 
 
• Possibility to work during all seasons 
 
 

 
 



PREPARATORY WORKS FOR UNDERGROUND MARBLE MINE 
(CARRARA) 



ENTRANCE OF UNDERGROUND MARBLE MINE 
(CARRARA) 



ENTRANCE AND INITIAL DEVELOPMENT OF A MARBLE UNDERGROUND MINE 
(CARRARA) 





ENTRANCE AND WAY-OUT OF  UNDERGROUND MARBLE QUARRIES 



RAMP BUILT INSIDE A 3-LEVEL UNDERGROUND MARBLE MINE  



ROOM-AND-PILLAR GEOMETRY OF AN UNDERGROUND 
MARBLE QUARRY, CARRARA  



PILLAR OF LARGE SIZES WITH BOLTING 



LARGE UNDERGROUND MARBLE MINE 



COLORADO YULE MARBLE MINE (U.S.A.) 



TOP LEVEL OF AN UNDERGROUND MARBLE MINE 



DOWNWARD DEVELOPMENT OF AN UNDERGROUND MARBLE MINE 
DOWNWARD DEVELOPMENT OF AN UNDERGROUND MARBLE MINE 



DOWNWARD DEVELOPMENT OF AN UNDERGROUND MARBLE MINE 



ROOM-AND-PILLAR DESIGN OF AN UNDERGROUND LIMESTONE MINE  



FRACTURING  
ANALYSIS AND  
PROJECTIONS 



MULTIPLE ENTRANCE-WAYOUT, THICK OVERBURDEN;  
BEDDED LIMESTONE (England)   



DOWNWARD DEVELOPMENT OF ROOM-AND-PILLAR GEOMETRY; 
BEDDED LIMESTONE (England) 



POSSIBLE ENTRANCE LOCATION OF AN UNDEGROUND MARBLE MINE  (China) 



POSSIBLE ENTRANCE LOCATION OF AN UNDERGROUND LIMESTONE MINE  
(North Italy) 



STARTING AN UNDERGROUND MARBLE MINE BY CONVENTIONAL TUNNELING 
(CHINA) 



STARTING OF AN UNDERGROUND MARBLE MINE BY CONVENTIONAL TUNNELING 
(LIECHTENSTEIN) 



STARTING OF AN UNDERGROUND MARBLE MINE BY CONVENTIONAL TUNNELING 
(CHINA) 



STARTING OF AN UNDERGROUND MARBLE MINE BY CONVENTIONAL TUNNELING 



DEVELOPMENT OF AN UNDERGROUND MARBLE MINE STARTING FROM INSIDE 



DEVELOPMENT OF AN UNDERGROUND MARBLE MINE STARTING FROM INSIDE 



DEVELOPMENT OF AN UNDERGROUND MARBLE MINE STARTING FROM INSIDE 



DEVELOPMENT OF AN UNDERGROUND MARBLE MINE STARTING FROM INSIDE 



DEVELOPMENT OF AN UNDERGROUND MARBLE MINE STARTING FROM INSIDE 



UNDERGROUND MARBLE MINE DESIGN STARTED BY CONVENTIONAL TUNNELING 



CORES FROM RELATIVELY INTENSIVE EXPLORATION 



DEVELOPMENT OF AN UNDERGROUND MARBLE MINE STARTING FROM INSIDE 



UNDERGROUND MARBLE MINE STARTED FROM A RAILWAY TUNNEL 
GALLERIA RAVACCIONE, CARRARA 



ENTRANCE OF UNDERGROUND MARBLE MINE, VERMONT, U.S.A. 



UNDERGROUND MARBLE MINE, VERMONT, U.S.A 



   
METRIC SCALE FOLDS IN A MARBLE FORMATION  



AFTER CUTTING BY CHAIN SAW 

VERTICAL CUT BY CHAINSAW 



AFTER CUTTING BY CHAIN SAW 

HORIZONTAL CUT BY CHAIN SAW 
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BLIND CUTS BY 
DIAMOND WIRE SAW 



BLIND CUTS BY DIAMOND WIRE SAW 



GUIDING PULLEY SYSTEM FOR BLIND CUT BY DIAMOND WIRE  



GUIDING PULLEY SYSTEM FOR BLIND CUT BY DIAMOND WIRE SAW 



PULL OUT AND REMOVAL OF BLOCKS BY MEANS OF FORK ON WHEEL LOADER 



GUIDING PULLEY SYSTEM FOR BLIND CUT BY DIAMOND WIRE 



BLIND CUTS BY DIAMOND WIRE SAW 



GUIDING PULLEY SYSTEM FOR BLIND CUT BY DIAMOND WIRE 



BLIND CUT BY DIAMOND WIRE SAW 



OPERATIONS BEFORE REMOVING THE BLOCKS 



BEFORE REMOVING THE BLOCKS 

BLOCK PULL OUT 
BY MEANS OF 

BACK-HOE 
EXCAVATOR  



BLOCK HANDLING BY WHEEL LOADER 

HANDLING OF BLOCKS BY MEANS OF FORK ON WHEEL LOADER 



BLOCK HANDLING BY WHEEL LOADER 

BLOCK HANDLING BY WHEEL LOADER 



BLOCKS OF 
LARGE SIZES 



ALL THE BLOCKS OF EACH ADVANCEMENT CUT BY THE CHAIN SAW   





ENTRANCE WIDENING OF AN UNDERGROUND LIMESTONE  MINE 





INSIDE WIDENING OF AN UNDERGROUND LIMESTONE  MINE 



INSIDE WIDENING OF AN UNDERGROUND LIMESTONE  MINE 



TROPICAL CARST TOPOGRAPHY, LIMESTONE QUARRY, INDONESIA 



OPEN PIT AND UNDERGROUND LIMESTONE QUARRY, INDONESIA 



ENTRANCE OF LIMESTONE UNDERGROUND MIINE, INDONESIA 



UNDERGROUND LIMESTONE MINE, INDONESIA 



UNDERGROUND LIMESTONE MINE, INDONESIA 



BLOCKS  CLASSIFIED AND SELECTED ACCORDING TO DIFFERENT COMMERCIAL VARIETIES;  
UNDERGROUND LIMESTONE MINE, INDONESIA 



TRADITIONAL “H-FRAME” CHAIN SAW 



TRADITIONAL H-FRAME CHIAN SAW 



FANTINI “GU 70” CHAIN SAW 



FANTINI “GU 70” CHAIN SAW 



FANTINI “GU 70” CHAIN SAW 



BENETTI MACCHINE – “TCM 988” CHAIN SAW 



BENETTI MACCHINE – “TCM 988” CHAIN SAW 



BENETTI MACCHINE – “TCM 988” CHAIN SAW 



“TCM 988” CHAIN SAW 



MONO-LINK SPECIAL CHAIN DESIGN 



VERTICAL CUT 



HORIZONTAL CUT 



HEAD OF  THE “TCM 988” CHAIN SAW  



AUTOMATIC CONTROL OF THE MOVEMENTS OF THE  ARM 



CHAIN WITH TUNGSTEN CARBIDE TOOLS  



CHAIN WITH PCD TOOLS 



“MONO-LINK” SPECIAL CHAIN DESIGN 



HANDLING OF THE “TCM 988” CHAIN SAW BY FORK ON WHEEL LOADER 








