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PROJECT

Hydroelectric power PURCHASER E.N.E.L.
plant
Penstock shaft
CONTRACTOR DE LIETO S.p.A.
Timpagrande (C2)
ITALY
Year: 1976 ROCK TYPE DEGRADED GRANITE

WORKS DESCRIPTION

- Sinking vertical shaft 124 m deep from @ 2,13 m, previously reamed by Raise Boring Machine, to diameter & 6,50 m

TOT. MINED ROCK cu.m. 3.900

WORKING SYSTEM

- Drilling, blasting, scaling and mucking from the top to the bottom and evacuation through Raise Borer hole by air-water lance;

- Laying electro-welded net, steel centerings, rock bolts and shotcrete;

- Concreting by self-lifting form

EQUIPEMENTS USED

- Stationary gantry crane with two winches: one for goods and one for passengers lift;

- Jumbo drill rig with two booms and air rock drill;

- Dry shotcreting machine.
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PROJECT

plant - Concrete Dam

Hydroelectric power PURCHASER CONSORZIO ACQUE NERE PER PROVINCE DI FORLI' - RAVENNA

Inlet sluice shaft

Ridracoli (FO) - ITALY

CONTRACTOR COGEFAR - LODIGIANI - C.M.C.

Year: 1978 ROCK TYPE MARL - SANDSTONE

WORKS DESCRIPTION

- Sinking vertical shaft 93 m deep from @ 2,13 m, previously reamed by Raise Boring Machine, to diameter @ 6,00 m, starting from the

tunnel and cutting the raise boring hole to 10 m below the top.

TOT. MINED ROCK cu.m. 2.051

WORKING SYSTEM

- Drilling, blasting, scaling and mucking from the top to the bottom and evacuation through Raise Borer hole by air-water lance;

- Laying electro-welded net, steel centerings, rock bolts and shotcrete;

EQUIPEMENTS USED

- Stationary gantry crane with two winches: one for goods and one for passengers lift;
- Jumbo drill rig with two booms and air rock drill.
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PROJECT

Hydraulic plant - Dam of
Hammam Meskoutine

PURCHASER

MINISTERY OF WATER

Penstock and spillway
shafts
Guelma - ALGERIA

CONTRACTOR

COGEFAR - ITALSTRADE - RECCHI

Year: 1982

ROCK TYPE

MARL - SANDSTONE

WORKS DESCRIPTION

- Penstock intake

Sinking vertical shaft 40 m deep from @ 2,44 m, previously reamed by Raise Boring Machine, to diameter @ 5,00 m.

- Two open spillway shafts

Sinking inclined shafts, previously reamed to & 2,44 m by Raise Borer Machine, starting vertically from the top with a mean diameter
of 16 m and arriving to the bottom with a diameter of 12 m and an inclination of 50° (following the shape of a horn). Mean length 70 m.

TOT. MINED ROCK cu.m. 19.396

WORKING SYSTEM

- From the top to the bottom drilling, blasting, scaling, mucking with escavator;
- Laying steel centerings, electro-welded net , rock bolts and shotcrete (first lining); steel centerings, armour-plating and concreting

(second lining).

EQUIPEMENTS USED

- Stationary tower jib crane, crawler air rock drill, escavator, welding machine, wet shotcreting machine.
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PROJECT

Hydroelectric power
plant
Surge shafts

Presenzano (CE)-ITALY

Year: 1985

PURCHASER E.N.E.L.
CONTRACTOR DE LIETO S.p.A.
ROCK TYPE LIMESTONE

WORKS DESCRIPTION

- Sinking vertical shaft 50 m deep from @ 2,13 m, previously reamed by Raise Boring Machine, to diameter @ 16,00 m

TOT. MINED ROCK cu.m. 19.750

WORKING SYSTEM

- From the top to the bottom drilling, blasting, scaling, mucking with escavator through Raise Borer hole;
- Laying electro-welded net, steel centerings, rock bolts and shotcreting.

EQUIPEMENTS USED

- Overhead travelling gantry crane 14 tons capacity, 17 m rail gauge;

- Air crawler rock drill;
- Escavator;

- Dry shotcreting machine.
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Hydroelectric power PURCHASER TANESCO
plant

Various shafts
CONTRACTOR COGEFAR S.p.A.

M'tera - TANZANIA

Year: 1985 ROCK TYPE HARD GRANITE

WORKS DESCRIPTION

- Penstock shafts: Sinking two vertical shafts 107 m deep from @ 1,30 m, previously reamed by Raise Boring Machine, to three different
diameters; from top: 1) final diameter @ 5,80 m, length 21 m; 2) final diameter & 7,40 m, length 9,50 m; 3) final diameter @ 4,00 m,

length 76,5 m. TOT. MINED ROCK cu.m. 4.048

- Cables, lift shaft: Sinking vertical shaft 115 m deep from @ 1,30 m, previously reamed by Raise Boring Machine, to rectangular section
of 3,60 x 2,40 m. TOT. MINED ROCK cu.m. 1.588

- Weeled gate shaft: Sinking vertical shaft 23 m deep from two holes with diameters of @ 1,30 m and @ 2,44 m, previously reamed by
Raise Boring Machine, to rectangular section of 13,60 x 2,60 m. TOT. MINED ROCK cu.m. 834

- Draft shafts: Underground sinking of two vertical shafts 33 m deep from & 1,30 m, previously reamed by Raise Boring Machine, to an
elliptical section of 19,20 sqg.m. TOT. MINED ROCK cu.m. 1.220

- Surge shafts: Underground sinking of two vertical shafts 15 m deep from @ 2,44 m, previously reamed by Raise Boring Machine, to @
8,00 m. TOT. MINED ROCK cu.m. 1.550

- Intake tunnel 1 and 2: Tunnelling between two parallel shafts. TOT. MINED ROCK cu.m. 1.538

WORKING SYSTEM

- From the top to the bottom drilling, blasting, scaling, mucking with escavator through Raise Borer hole;
- Laying electro-welded net, steel centerings, rock bolts and shotcreting.

EQUIPEMENTS USED

- Overhead travelling gantry crane 4 tons capacity, 6 m rail gauge, with two electric winches: one for goods and one for passengers lift;
- Jumbo drill rig with two booms and air rock drills;
- Air-crawler rock drill and truck loader.
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PROJECT

Hydroelectric power
plant

PURCHASER

ELECTRICIDADE DE PORTUGAL

Various shafts

CONTRACTOR TORNO S.p.A.
Alto Lindoso
PORTUGAL
Year: 1988/89 ROCK TYPE HARD GRANITE

WORKS DESCRIPTION

- Cables, lift, ventilation shaft

Sinking vertical shaft 335 m deep from @ 1,80 m, previously reamed by Raise Boring Machine, to diameter @ 7,80 m

- Penstock shaft

TOT. MINED ROCK cu.m. 16.200

Sinking vertical shaft 330 m deep from @ 1,80 m, previously reamed by Raise Boring Machine, to diameter @ 7,00 m

- Cooling room, drainage tunnel, penstock intakes

Tunnelling between shafts

TOT. MINED ROCK cu.m. 26.300

TOT. MINED ROCK cu.m. 1.500

WORKING SYSTEM

- From the top to the bottom drilling, blasting, scaling, mucking through Raise Borer hole by specific escavator;
- Laying electro-welded net and bolts where necessary; shotcreting all surfaces.

EQUIPEMENTS USED

- Overhead travelling gantry crane 8 tons capacity, 7 m rail gauge with two electric radio remote controlled winches: one for goods and

one for personnel;

- Electro-hydraulic jumbo drill rig with two indipendent booms and hydraulic rock drills;

- Two escavators;

- Standard shotcreting pump and in-shaft pump for particular addittivate shotcrete;

- Electric hoist for power cable;

- Containerised workshop.
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PROJECT

Locarno underground PURCHASER DIPARTIMENTO PUBBLICHE COSTRUZIONI TICINO
by-pass road

Ventilation shaft
CONTRACTOR CONSORZIO GALLERIA DI LOCARNO

Locarno-SWITZERLAND

Year: ROCK TYPE SCHIST - GNEISS

WORKS DESCRIPTION

- Sinking vertical shaft 370 m deep from @ 2,44 m, previously reamed by Raise Boring Machine, to final diameter @ 6,60 m
TOT. MINED ROCK cu.m. 11.000

WORKING SYSTEM

- Drilling, blasting, scaling and mucking through Raise Borer hole by specific drilling machine and escavator from the top to the bottom;
- Laying electro-welded net and bolts; shotcreting all surfaces;

- Waterproofing the wall by plastic covering;

- Final concreting by self-lifting slip form.

EQUIPEMENTS USED

- Overhead travelling gantry crane 6+8 tons capacity, 7 m rail gauge with four hydraulic radio controlled winches: three for working
platform and one for personnel;

- Electro-hydraulic jumbo-platform drill rig with two indipendent booms and hydraulic rock drills;

- Hydraulic escavator;

- Shotcreting pump and equipments for wet shotcrete;

- Electric hoist for in-shaft movable power cable;

- Containerised workshop.
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Cels Tunnel - Frejus PURCHASER S..T.AF. S.p.A
highway

Ventilation shaft
CONTRACTOR INC. COSTRUZIONI GENERALI S.p.A.

Val di Susa (TO) - ITALY

Year: 1991 ROCK TYPE SCHIST

WORKS DESCRIPTION

- Sinking vertical shaft 311 m deep from @ 2,44 m, previously reamed by Raise Boring Machine, to final diameter @ 11,00 m
TOT. MINED ROCK cu.m. 28.100

WORKING SYSTEM

- Drilling, blasting, scaling and mucking through Raise Borer hole by specific drilling machine and escavator from the top to the bottom;
- Lining the wall by steel rib and electro-welded net bolted to the rock and shotcreting all surfaces;
- Final concreting by self-lifting slip form.

EQUIPEMENTS USED

- Overhead travelling gantry crane 8 tons capacity, 7 m rail gauge with two electric radio remote controlled winches: one for goods and
one for personnel;

- Electro-hydraulic jumbo drill rig with one boom and hydraulic rock drill;

- Two escavators;

- Shotcreting pump and equipments for wet shotcrete;

- Electric hoist for power cable;

- Containerised workshop.
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PROJECT

Hydroelectric Power
Plant

Surge and reversible
machine shafts

S. Giacomo al Vomano
(TE) - ITALY

Year: 1992/94
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PURCHASER E.N.E.L.
CONTRACTOR CONSORZIO S. GIACOMO
ROCK TYPE MARL AND LIMESTONE

WORKS DESCRIPTION

- Surge shaft

Sinking vertical shaft 95 m deep from @ 2,44 m, previously reamed by Raise Boring Machine, to final diameter @ 20 m for the first 70
m, then to @ 8 m for the last 25 m.

- Reversible machine shaft

TOT. MINED ROCK cu.m. 23.250

From underground Power House, sinking vertical shaft 55 m deep from & 1,84 m, previously reamed by Raise Boring Machine, to final

diameter @ 16,60 m

TOT. MINED ROCK cu.m. 13.680

WORKING SYSTEM

- Drilling, blasting, scaling and mucking through Raise Borer hole by escavator from the top to the bottom;
- Layering steel centerings, rock bolts, shotcreting, scaffolding and concreting.

EQUIPEMENTS USED

- Overhead travelling gantry crane 24 tons capacity, 20 m rail gauge;
- Air crawler rock drill and hydraulic jumbo with one boom;
- Escavators with bucket and hydraulic hammer;

- Wet shotcreting pump.
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PROJECT

Hydroelectric Power PURCHASER E.N.E.L.
Plant

Cable/lift and penstock
shafts CONTRACTOR CONSORZIO S. GIACOMO
S. Giacomo al Vomano

(TE) - ITALY
Year: 1992/94 ROCK TYPE MARL AND LIMESTONE

WORKS DESCRIPTION

- Cable/lift shaft
Sinking vertical shaft 610 m deep in two sections of 308+302 m from @ 1,84 m, previously reamed by Raise Boring Machine, to final
diameter & 5,95.
TOT. MINED ROCK cu.m. 15.500
- Penstock shaft
Sinking vertical shaft 566 m deep in two sections of 254+312 m from @ 1,84 m, previously reamed by Raise Boring Machine, to final
diameter @ 5,95.
TOT. MINED ROCK cu.m. 14.400

WORKING SYSTEM

- Down hole reaming to final diameter;
- Shotcreting and lining the wall by 14 steel panels per meter, each bolted to the rock by resined steel anchor bolts 2,5 m long.

EQUIPEMENTS USED

- Raise Boring Machine 83 RM-DC with @12 7/8" drill pipes and & 5,95 m down reamer 370 tons heavy;

- Two levels platform equipped at the upper level with drilling and bolting machine and at the lower level with shotcreting machine,
travelling into the shaft by a couple of electric on-board radio controlled hoists;

- Elevator for goods and personnel travelling into the shaft at variable speed 0+60 m/min by an electro-hydraulic on-board radio
controlled hoist;

- Steel structures to support the equipments in shaft and to cover the shatf;

- Electric hoist for electric multipolar power cable.
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PROJECT

New development of PURCHASER CEMENTERIE SICILIANE S.p.A.
limestone quarry

ISOLA DELLE FEMMINE CONTRACTOR CEMENTERIE SICILIANE S.p.A.
(PA) - ITALY

Year: 1995 ROCK TYPE LIMESTONE

WORKS DESCRIPTION

- Sinking vertical shaft 50 m deep from @ 3,68, previously reamed by Raise Boring Equipment, to final @ 8 m.

TOT. MINED ROCK cu.m. 2.600

WORKING SYSTEM

- Drilling and blasting, scaling, mucking through the Raise Borer hole by specific jumbo drilling machine and escavator.
- Lining the wall by rock bolts and shotcreting all surfaces.

EQUIPEMENTS USED

- Overhead travelling gantry crane 8 tons capacity, 7 m rail gauge with four hydraulic radio remote controlled winches: one for goods

and one for personnel;

- Electro-hydraulic jumbo drilling machine with one boom and hydraulic rock drill;

- Escavator;

- Shotcreting pump for wet shotcrete;

- Electric hoist for power cable;
- Containerised workshop.
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PROJECT

Hydroelectric Plant
Various shafts

Cogolo (TN) - ITALY

Year: 1994/95

PURCHASER E.N.E.L. VENEZIA
CONTRACTOR DE LIETO S.p.A.
ROCK TYPE SCHIST

WORKS DESCRIPTION

- Penstock shaft:

Lining all the length of 45°inclined shaft 225 m deep, previously reamed to @ 2,13 m, by spraying wet premixed and poli propilene

fibres reinforced concrete and then laying steel panels, each bolted to the rock.

- Surge shaft:

Lining all the length of 84 m deep vertical shaft, reamed by Raise Boring Equipment in two different size (diameter @ 3,13 m for the
upper 49 m and diameter & 6,12 m for the last 35 m), by spraying wet premixed and polipropilene fibres reinforced concrete and then

laying steel panels, each bolted to the rock.

WORKING SYSTEM

- From the top to the bottom laying manually steel panels to the wall from a working platform, bolting each one to the rock and spraying

wet shotcrete.

EQUIPEMENTS USED

- Radio remote controlled hydraulic hoist 6 tons lifting capacity, variable speed,;

- Railway steel platform;

- Special platforms that allow to work in @ 6 m shaft arriving from @ 3 m shaft;

- Wet shotcreting pump;

- Hand all powered drilling machine.
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PROJECT

PURCHASER MINISTERIO DE FOMENTO
Tunnel de Somport

Ventilation shaft
CONTRACTOR ERSOM - UTE
Jaca - SPAIN

Year: 1996 ROCK TYPE LIMESTONE - MARL

WORKS DESCRIPTION

- Sinking vertical shaft 213 m deep from @ 4,78 m, already reamed by Raise Boring Equipment, to @ 7 m final excavation;
- Waterproofing;
- Final concreting.

TOT. MINED ROCK cu.m. 4.373

WORKING SYSTEM

- Drilling, blasting, scaling, mucking through Raise Borer hole by specific drilling machine and escavator from the top to the bottom;
- Lining the wall by bolting, wire net and shotcreting all surfaces;

- Waterproofing the wall by plastic covering;

- Final concrete lining by self-lifting slip form.

EQUIPEMENTS USED

- Overhead travelling gantry crane, 7 m rail gauge with four hydraulic radio remote controlled winches: three for working platform with
total lifting capacity of 11 tons and one for personnel lift with 6 tons capacity;

- Electro-hydraulic jumbo-platform drilling rig with two indipendent booms and hydraulics rock drills and hydraulic escavator;

- Shotcreting pump and equipments for wet shotcrete;

- Electric hoist for in-shaft movable power cable;

- Containerised workshop;

- Self-lifting slip form.
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PROJECT

New underground
Railway Station
Ventilation shafts

S. Remo (IM) - ITALY

Year: 1997

PURCHASER FERROVIE DELLO STATO
CONTRACTOR FIORONI S.p.A.
ROCK TYPE SANDSTONE - MARL

WORKS DESCRIPTION

- Shotcreting, steel lining and bolting two vertical shafts @ 4,07 m, 40 m and 80 m deep;

- Final concrete lining.

WORKING SYSTEM

- From the top to the bottom shotcreting and steel lining the walls;
- From the bottom to the top concreting to final diameter @ 3,40 m.

EQUIPEMENTS USED

- Radio remote controlled hydraulic hoist 6 tons lifting capacity;

- Hanging steel platform;
- Wet shotcreting pump;
- Hand drilling machine;

- Self-lifting slip form.
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Hydraulic plant PURCHASER ENTE IRRIGUO UMBRO - TOSCANO
"Chiascio"
Airing hole
CONTRACTOR DE LIETO S.p.A.
Pianello (PG) - ITALY
Year: 1997 ROCK TYPE MARL - SANDSTONE

WORKS DESCRIPTION

- Lining all the length of 80 m deep vertical shaft, already reamed by Raise Boring Equipment to final size of @ 2,44 m, by laying steel

panels, bolting each one to the wall and spraying wet shotcrete.

WORKING SYSTEM

- From the top to the bottom bolting the rock, laying the panels and spraying wet shotcrete.

EQUIPEMENTS USED

- Radio remote controlled hydraulic hoist 6 tons lifting capacity, variable speed,;

- Hanging steel platform;

- Special platforms that allow to work in @ 2,44 m vertical shaft;

- Wet shotcreting pump;
- Hand drilling machine.
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PROJECT

Talc Mine

Ventilation and safety
exit shaft

Prali (TO) - ITALY

Year: 1998/99

PURCHASER LUZENAC VALCHISONE S.p.A.
CONTRACTOR LUZENAC VALCHISONE S.p.A.
ROCK TYPE QUARTZ - MICASCHIST

WORKS DESCRIPTION

- Lining all the length of vertical shaft 276 m deep, already reamed to @ 3,05 m, by laying steel panels, each one bolted to the rock wall,

shotcreting wet concrete and installing steel structure for safety exit.

WORKING SYSTEM

- From the top to the bottom laying manually the steel panels to the wall from a working platform, bolting each one to the rock, spraying

wet shotcrete and lifting and transporting the steel structure into the shaft.

EQUIPEMENTS USED

- Radio remote controlled hydraulic hoist 6 ton. lifting capacity, variable speed;

- Hanging steel platform;

- Special platforms that allow to work in @ 3,05 m vertical shaft;

- Wet shotcreting pump;
- Hand drilling machine.
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PROJECT

Hydroelectric power PURCHASER E.N.E.L. TORINO
plant

Discharge and penstock
shaft CONTRACTOR DE LIETO S.p.A.
Pieve Vergonte (VB)

ITALY
Year: 1998/99 ROCK TYPE GNEISS

WORKS DESCRIPTION

- Discharge shaft:
Lining all the length of 396 m deep 45°inclined shaft, already reamed by Raise Boring Equipment, to final size of @ 3,68 m, by bolting
the wall and laying wire net and spraying wet shotcrete.
Installation of safety steel stairs

- Penstock shaft:
Lining all the length of 370 m deep 45° inclined shaft, already reamed by Raise Boring Equipment, to final size of @ 3,05 m, by bolting
the wall and laying wire net and spraying wet shotcrete.

WORKING SYSTEM

- From the top to the bottom bolting the rock, laying wire net and spraying wet shotcrete.
- Lifting and transporting the steel structure into the shatft.

EQUIPEMENTS USED

- Radio remote controlled hydraulic hoist 6 tons lifting capacity, variable speed;
- Railway steel platform;
- Special platforms that allow to work in @ 3,05 m and & 3,68 m inclined shaft;
- Wet shotcreting pump;
- Hand drilling machine.
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PROJECT

Railway Tunnel Bologna-
Firenze "TAV"
Ventilation shaft

Loc. Poggiolo (BO)
ITALY

Year: 1999

PURCHASER FERROVIE DELLO STATO
CONTRACTOR C.AV.ET.
ROCK TYPE SANDSTONE - MARL

WORKS DESCRIPTION

- Lining all the length of 55 m deep 73,8°inclined shaft, already reamed by Raise Boring Equipment, to final size of @ 3,05 m, by laying

steel panels, each bolted to the rock wall, and spraying wet shotcrete.

WORKING SYSTEM

- From the top to the bottom by laying manually the steel panels to the wall from a working platform, bolting each one to the rock and

spraying wet shotcrete.

EQUIPEMENTS USED

- Radio remote controlled hydraulic hoist 6 tons lifting capacity, variable speed,;

- Railway steel platform;

- Special platforms that allow to work in @ 3,05 m inclined shaft;

- Wet shotcreting pump;
- Hand drilling machine.
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PROJECT

Lotschberg - Basisline

PURCHASER

B.L.S. AlpTransit AG

Ventilation shaft

Goppenstein - Ferden CONTRACTOR ATF - Arge Fensterstollen Ferden
SWITZERLAND
Year: 2000 ROCK TYPE SERITICGNEISS AND SCHIST

WORKS DESCRIPTION

- Sinking the upper 144 m of the shaft by drilling and blasting from @ 2,44 to final @ 5 m diameter;
- Lining the lower 197 m @ 4,38 m of the shaft, already reamed by Raise Boring Equipment, by bolting, laying wire net and shotcreting.

TOT. MINED ROCK cu.m. 4.373

WORKING SYSTEM

- Drilling and blasting, scaling, mucking through Raise Borer hole by specific drilling machine and escavator from the top to the bottom;
- Lining the wall by bolting, wire net and shotcreting all surfaces;

- Waterproofing the wall by plastic covering;
- Final concreting by self-lifting slip form.

EQUIPEMENTS USED

- Overhead travelling gantry crane 30+5 tons capacity, 7 m rail gauge with four hydraulic radio remote controlled winches: three for
working platform 5 tons each one and one for personnel 3 tons lifting capacity;

- Electro-hydraulic jumbo-platform drilling rig with two indipendent booms and hydraulics rock drills and hydraulic escavator;

- Shotcreting pump and equipments for wet shotcrete;

- Electric hoist for in-shaft movable power cable;

- Containerised workshop;
- Self-lifting slip form.
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PROJECT

Railway Tunnel Bologna-
Firenze "TAV"
Ventilation shaft

"Vaglia Tunnel"

Loc. Vaglia (FI)

ITALY

Year: 2000
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PURCHASER FERROVIE DELLO STATO
CONTRACTOR C.AV.E.T.
ROCK TYPE SANDSTONE - MARL

WORKS DESCRIPTION

- Shotcreting, steel lining and bolting vertical shaft @ 4,38 m, 160 m deep.

WORKING SYSTEM

- From the top to the bottom steel lining and shotcreting the walls.

EQUIPEMENTS USED

- Overhead travelling gantry crane 7 tons capacity, 8 m rail gauge with two electric radio remote controlled winches: one for working platform, one for

lifting cab;
- Hanging steel platform;
- Wet shotcreting pump;
- Hand drilling machine;
- Containerised workshop.
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PROJECT

Railway Tunnel Bologna-
Firenze "TAV"
Ventilation shaft
"RATICOSA" Tunel

Loc. Castelvecchio (FI)
ITALY

Year: 2001
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PURCHASER FERROVIE DELLO STATO
CONTRACTOR C.AV.E.T.
ROCK TYPE SANDSTONE - MARL

WORKS DESCRIPTION

- Shotcreting, steel lining and bolting vertical shaft @ 3,68 m, 160 m deep.

WORKING SYSTEM

- From the top to the bottom steel lining and shotcreting the walls.

EQUIPEMENTS USED

- Overhead travelling gantry crane 7 tons capacity, 8 m rail gauge with two electric radio remote controlled winches: one for working platform, one for

lifting cab;
- Hanging steel platform;
- Wet shotcreting pump;
- Hand drilling machine;
- Containerised workshop.
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PROJECT

Conveyor Tunnel
"Monte Giglio-Colle PURCHASER ITALCEMENTI S.P.A.
Pedrino"

Interceptor Shaft
Loc. Pontida (BG) CONTRACTOR ITALCEMENTI S.P.A.

ITALY
Year: 2003-2004 ROCK TYPE MARL-LIMESTONE

WORKS DESCRIPTION

- Excavation of a vertical Blinde shaft @ 8,00 m 55 m deep, by jet-grouting of the top gage collar shaft, excavaiting the first

WORKING SYSTEM |

- Jet-grouting the top 18 m gage collar of the shaft, excavaiting the first part by excavator, than by drilling and blasting. Lining the full
surface of the wall by steel archs, wire mesch and shotcrete

EQUIPEMENTS USED |

- Overhead travelling gantry crane 30+5 tons capacity, 7 m rail gauge with four hydraulic radio remote controlled winches: three for
working platform 5 tons each one and one for personnel 3 tons lifting capacity;

- Skipp structure and bucket 4 mc capacity lifted by radio controlled hoist 20 ton lifting capacity

- Kamo excavator

- Electro-hydraulic jumbo drill-rig with two indipendent booms and hydraulics rock drills;

- Shotcreting pump and equipments for wet shotcrete;

- Electric hoist for in-shaft movable power cable;

- Containerised workshop;
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Enerpass Hydroelectric PURCHASER ENERPASS
'5 Power plant
w Surge Shaft
) S. Martino I.P. (BZ) CONTRACTOR ENERPASS
O | ITALY
x
o
Year: 2007 ROCK TYPE GNEISS AND SCHIST
WORKS DESCRIPTION

- Sinking the upper 42 m of the shaft by drilling and blasting from & 1,84 to final @ 9,2 m diameter;
- first Lining & 8,80 m by bolting, laying wire net and shotcreting and final
- final Lining & 8,00 m by metallic covering sp. 10 mm and concrete C 20/25

TOT. MINED ROCK cu.m. 2.800

WORKING SYSTEM |

- Drilling and blasting, scaling, mucking through Raise Borer hole by specific drilling machine and escavator from the top to the bottom;
- Lining the wall by bolting, wire net and shotcreting all surfaces;
- Final lining with steel covering and concrete behind

EQUIPEMENTS USED |

- Overhead travelling gantry crane 20+5 tons capacity, 9,5 m rail gauge with four hydraulic radio remote controlled winches: three for
working platform 5 tons each one and one for personnel 3 tons lifting capacity;

- Electro-hydraulic jumbo-platform drilling rig with two indipendent booms and hydraulics rock drills and hydraulic escavator;

- Shotcreting pump and equipments for wet shotcrete;

- Electric hoist for in-shaft movable power cable;

- Containerised workshop;
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PROJECT

Enerpass Hydroelectric
Power plant

Penstock Shaft

S. Martino I.P. (BZ)
ITALY

Year: 2007

PURCHASER ENERPASS
CONTRACTOR ENERPASS
ROCK TYPE GNEISS AND SCHIST

WORKS DESCRIPTION

- Shotcreting, steel lining and bolting vertical shaft @ 2,74 m, 220 m deep.
- installing steel pipes ¢ 2,20 m for penstock

WORKING SYSTEM

- From the top to the bottom steel lining and shotcreting the walls.
- From the bottom to the top, installing 6,5 m long pipes and welding.

EQUIPEMENTS USED

- Overhead travelling gantry crane 7 tons capacity, 8 m rail gauge with two electric radio remote controlled winches: one for working platform, one for

lifting cab;
- Hanging steel platform;
- Wet shotcreting pump;
- Hand drilling machine;
- Containerised workshop.
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PROJECT

Salini Costruttori - Beles
Multi Purpose Project - PURCHASER ETHIOPIAN ELECTRIC POWER CORPORATION
Etiopia

Penstock Shaft
Beles CONTRACTOR SALINI COSTRUTTORI
ETIOPIA

Year: 2007-2008 ROCK TYPE BASALT

WORKS DESCRIPTION

- Sinking the 272 m of the shaft by drilling and blasting from @ 1,84 to final @ 8,00 m diameter;
- first Lining @ 7,80 m by bolting, laying wire net and shotcreting and final

TOT. MINED ROCK cu.m. 11.300

WORKING SYSTEM |

- Drilling and blasting, scaling, mucking through Raise Borer hole by specific drilling machine and escavator from the top to the bottom;
- Lining the wall by bolting, wire net and shotcreting all surfaces;

EQUIPEMENTS USED |

- Overhead travelling gantry crane 20+5 tons capacity, 7 m rail gauge with four hydraulic radio remote controlled winches: three for
working platform 5 tons each one and one for personnel 3 tons lifting capacity;

- Electro-hydraulic jumbo-platform drilling rig with two indipendent booms and hydraulics rock drills and hydraulic escavator;

- Shotcreting pump and equipments for wet shotcrete;

- Electric hoist for in-shaft movable power cable;

- Containerised workshop;

- Kamo Escavator;
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PROJECT

Salini Costruttori - Beles
Multi Purpose Project - PURCHASER ETHIOPIAN ELECTRIC POWER CORPORATION
Etiopia

Cable Shaft
Beles CONTRACTOR SALINI COSTRUTTORI
ETIOPIA

Year: 2007-2008 ROCK TYPE BASALT

WORKS DESCRIPTION

- Sinking the 287 m of the shaft by drilling and blasting from @ 1,84 to final @ 6,80 m diameter;
- first Lining @ 6,60 m by bolting, laying wire net and shotcreting and final
- Final concrete lining by self-lifting slip form.
TOT. MINED ROCK cu.m. 7.350

WORKING SYSTEM |

- Drilling and blasting, scaling, mucking through Raise Borer hole by specific drilling machine and escavator from the top to the bottom;
- Lining the wall by bolting, wire net and shotcreting all surfaces;
- Final concrete lining by self-lifting slip form.

EQUIPEMENTS USED |

- Overhead travelling gantry crane 20+5 tons capacity, 7 m rail gauge with four hydraulic radio remote controlled winches: three for
working platform 5 tons each one and one for personnel 3 tons lifting capacity;

- Electro-hydraulic jumbo-platform drilling rig with two indipendent booms and hydraulics rock drills and hydraulic escavator;

- Shotcreting pump and equipments for wet shotcrete;

- Electric hoist for in-shaft movable power cable;

- Containerised workshop;

- Kamo Escavator;
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Galleria Vedeggio- PURCHASER REPUBBLICA E CANTONE TICINO, DIPARTIMENTO DEL TERRITORIO
5 Casserate
N Pozzo di Ventilazione
) Lugano (CH) CONTRACTOR CONSORZIO MARTI
O | svizzera
x
o
Year: 2007-2008 ROCK TYPE SCHIST
WORKS DESCRIPTION

- Lining the full surface of the wall by steel archs, wire mesh and shotcrete, vertical shaft @ 4,09 m, 96 m deep.

WORKING SYSTEM |

- From the top to the bottom steel lining and shotcreting the walls.

EQUIPEMENTS USED |

- Overhead travelling gantry crane 7 tons capacity, 8 m rail gauge with two electric radio remote controlled winches: one for working platform, one for
lifting cab;

- Hanging steel platform;

- Wet shotcreting pump;

- Hand drilling machine;

- Containerised workshop.
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PROJECT

Manutenzione
straordinaria Diga Val PURCHASER MEDITERRANEA DELLE ACQUA
Noci

Pozzo per sfioratore a
calice

Montoggio (GE)
ITALIA

CONTRACTOR MEDITERRANEA DELLE ACQUA

Year: 2008 ROCK TYPE DOLOMIA

WORKS DESCRIPTION

- Lining the full surface of the wall by wire mesh and shotcrete, vertical shaft @ 3,05 m, 36 m deep.
- Final concrete lining by self-lifting slip form to @2,35 m.

WORKING SYSTEM |

- From the top to the bottom steel lining and shotcreting the walls.
- Final concrete lining by self-lifting slip form to @2,35 m.

EQUIPEMENTS USED |

- 7 tons capacity wheel crane;
- Hanging steel platform;

- Wet shotcreting pump;

- Hand drilling machine;

- Containerised workshop.
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PURCHASER EDF
Razel
Penstock shaft
Corsica France CONTRACTOR RAZEL
Year: 2009 ROCK TYPE SCHIST

WORKS DESCRIPTION

- Sinking the 70 m of the shaft by drilling and blasting from & 1,84 to final @ 7,00 m diameter;
- first Lining @ 7,00 m by bolting, laying wire net and shotcreting and final

TOT. MINED ROCK cu.m. 2.700

WORKING SYSTEM |

- Drilling and blasting, scaling, mucking through Raise Borer hole by specific drilling machine and escavator from the top to the bottom;
- Lining the wall by bolting, wire net and shotcreting all surfaces;

EQUIPEMENTS USED |

- Overhead travelling gantry crane 30+5 tons capacity, 7 m rail gauge with four hydraulic radio remote controlled winches: three for
working platform 5 tons each one and one for personnel 3 tons lifting capacity;

- Electro-hydraulic jumbo-platform drilling rig with two indipendent booms and hydraulics rock drills and hydraulic escavator;

- Shotcreting pump and equipments for wet shotcrete;

- Electric hoist for in-shaft movable power cable;

- Containerised workshop;

- Kamo Escavator;
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PROJECT

PURCHASER UTE TUNEL SANT JUST

Penstock shaft

CONTRACTOR AIGUES TER LLOBREGAT
Barcelona - Spagna

Year: 2010 ROCK TYPE PIZARRAS NEGRA

WORKS DESCRIPTION

- Drilling n. 1 vertical shaft with RBM equipment; top & 2,44 m and bottom @ 1,84 m, 80 m deep.
- Sinking shaft with explosive shot to reach top @ 7,40 m and bottom @& 6,00
- Final concrete lining

WORKING SYSTEM |

- From the top to the bottom steel lining and shotcreting the walls.
- Final concrete lining by self-lifting slip form

EQUIPEMENTS USED |

- Overhead travelling gantry crane 7 tons capacity, 8 m rail gauge with two electric radio remote controlled winches: one for working platform, one for
lifting cab;

- Hanging steel platform;

- Wet shotcreting pump;

- Hand drilling machine;

- Containerised workshop.
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PROJECT

PURCHASER CONSTRUCTORA NORBERTO ODEBRECHT, S.A.
Hydroelectric Project

Palomino - Rep.

Dominicana CONTRACTOR  |CORPORACION DOMINICANA DE EMPRESAS ELECTRICAS ESTATALES

Year: 2010 ROCK TYPE TURBIDITA CARBONATA + SEDIMENTARY ROCK

WORKS DESCRIPTION

- Drilling n. 1 vertical shaft with RBM equipment; reaming @ 4,50 m, 354 m deep.
- Sinking shaft with explosive shot
- Final concrete lining by self-lifting slip form to bottom & 3,50 m and top @ 11,60

WORKING SYSTEM |

- From the top to the bottom steel lining and shotcreting the walls.
- Final concrete lining by self-lifting slip form to @2,35 m.

EQUIPEMENTS USED |

- Overhead travelling gantry crane 7 tons capacity, 8 m rail gauge with two electric radio remote controlled winches: one for working platform, one for
lifting cab;

- Hanging steel platform;

- Wet shotcreting pump;

- Hand drilling machine;

- Containerised workshop.
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LAVORI IN GALLERIA (TUNNELING WORKS) - REFERENCES LIST

Commessa 2008/04

Limestone Quarry 2008 CEMENTOS LIMESTONE 650 36 3%

Veracruz - MESSICO 2009 MOCTEZUMA LIMESTONE 50 250 3%
2009 | (BUZZI UNICEM) LIMESTONE 1600 16 -7%
2009 LIMESTONE 707 16 -18%

Commessa 2008/08 1000 70

Lim estone Quarry 2008 NICEM LIMESTONE mt/year 30 different kind

Casazza (BS) - ITALY 20

Commessa 2008/09

Limestone Quarry 2008 [ITALCEMENTI SPA LIMESTONE 223 30 7%

Palazzago (BG) - ITALY 60 300 0%

Commessa 2008/11 AZIENDA

Hydroeletric Power Corvara 2008 ELETTRICA MICASCHIST 1006 28 18%

Corvara di Moso I.P. (BZ) - ITALY CORVARA 65 70 18%

Commessa 2008/13 Mr TESTA

Pedestrian access + Lift shaft 2008 | Mr BERNASSOLA | CLAYEY MARLS 20 5,88 0%

Gargnano (Bs) 8 4,37 0%

Commessa 2009/01 F.LLI

Quarry "Corati" 2009 NEGRO LIMESTONE 224 25 12%

Chiampo (VI) - ITALY SNC

Commessa 2009/06

Quarry "Colle Pedrino” 2009 [ITALCEMENTI SPA LIMESTONE 240 7%

Palazzago (BG) - ITALY

Commessa 2010/05

limestone Quarry 2010 OCCELLI SNC LIMESTONE 85 32 0%

Vicoforte (CN)

Commessa 2010/18 CALCE

"Calce San Pellegrino" Quarry 2010 [ SAN PELLEGRINO LIMESTONE 220 43 5%

Narni (Tr) SPA

Commessa 2011/03

Hydroelectric Plant "Fonti" 2011 ENERGIE SPA GNEISS 324 20 -8,35%/-14% in execution

Bognanco (Vb) MICA SISTI 71 10 1%

TOTAL EXECUTED LENGHT m. 14.325




