
A RISING DEMAND FOR HYBRID MACHINES

worldwide has been documented over 

the last five years. With ever more mixed 

ground tunnels on the horizon, the indus-

try is in need of an innovative solution.

       Robbins has answered increasing 

market demands with the 2015 release of 

the Crossover TBM Series, a line of field-

tested, rugged machines designed for 

tunneling in mixed ground conditions that 

would otherwise require multiple TBMs. 

While Robbins has been in the hybrid 

market for some time, the rebranding sig-

nifies Robbins’ commitment to focusing 

on this product line in 2015 and beyond. 

       There are three types of Robbins 

TBMs bearing the Crossover name: XRE, 

XRS, and XSE. The “X” in each acronym 

stands for “Crossover”, the “R” for Rock, 

the “E” for EPB and the “S” for Slurry: 

• The XRE is a machine for Rock/EPB 

tunneling; 

• The XRS is a TBM for Rock/Slurry 

tunneling;

• The XSE is a machine for Slurry/EPB 

tunneling. 

“The Crossover terminology embodies 

the concept that the machines are able 
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to ‘cross between’ modes,” says Lok Home, 

Robbins President. “Robbins comes at this 

business with extensive rock experience 

so everything we design comes with the 

assumption that there will be tough condi-

tions. When you have to ‘cross over’ to 

another mode, you are already in difficult 

conditions, and contractors need machines 

to get through these challenges.”

       The XRE is the most common type of 

hybrid TBM that Robbins manufactures, 

featuring characteristics of Single Shield 

Rock TBMs and EPBs. An XRE TBM re-

cently completed tunneling in Queensland, 

Australia for the Grosvenor Project, a set 

of mine access tunnels. The TBM reached 

advance rates 14 times higher than the tra-

ditional roadheader method, solidifying the 

benefits of utilizing Crossover technology. 

        “This is a continuous evolution and we 

are consistently endeavoring to improve 

Crossover designs,” says Home. “We have 

three machines in production now and I 

see this number increasing year by year as 

the industry sees and accepts their value.”

The 8.0 m (26.2 ft) XRE TBM used at Ausralia’s Grosvenor Decline Tunnel is an example of the most commonly used type of Crossover 
machine. The XRE utilizes features of both hard rock Single Shield and EPB TBMs.  



6 to 7 m (20 to 23 ft), including:

• “Most Feet Mined in One Day”       

(124.9 m/409.8 ft); 

• “Most Feet Mined in One Week” 

        (515.1 m/1,690 ft);

• “Most Feet Mined in One Month”       

(1,754 m/5,755 ft). 

Another important factor that facilitated 

the TBM’s high performance was, as Stu-

art Lipofsky, Project Manager, for S-K JV 

described it, “one of the most complex 

continuous conveyor systems in North 

American tunneling construction.” 

        The custom-built horizontal and 

vertical conveyor system was the first 

by Robbins to go through sharp curves 

including two unprecedented 90-degree 

curves. The 25 km long (82,000 ft) belt 

featured patented self-adjusting curve 

idlers that sense changing loads and 

automatically adjust belt tension. 

       Now that tunneling is complete, S-K 

JV and project owner Citizens Energy 

Group have much to celebrate: “I’m proud 

of our world records, and most of all our 

men and the hard work they have done as 

a team, working together to accomplish a 

project of this size,” said Lipofsky. 

A SPEEDY TBM AND CONVEYOR DUO    

spelled success in Indianapolis, USA in 

early 2015. On March 5, 2015, the Robbins 

6.2 m (20.2 ft) diameter Main Beam TBM 

completed its 2.8 km (9,175 ft) extension 

tunnel for the Indianapolis Deep Tun-

nel System. Although the long extension 

known as the Eagle Creek Tunnel added 

time to the project, contractor Shea/

Kiewit (S-K) JV was able to finish within 

the original contractual dates. 

This feat was due in part to world record 

speeds that allowed S-K JV to complete 

the 12.5 km (7.8 mi) main tunnel almost a 

year ahead of schedule in July 2014.

       A new Robbins cutterhead helped 

launch the rebuilt hard rock TBM toward 

eventual world records in its size class of 

INDIANAPOLIS TBM AND CONVEYOR SYSTEM

GO THE DISTANCE 
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FEBRUARY 9, 2015 MARKED THE END

of a project and the beginning of an era in 

Australia, when a Robbins Crossover (XRE) 

TBM broke through at the Grosvenor Tun-

nel in Queensland after successfully com-

pleting two coal mine access tunnels ahead 

of schedule for contractor Anglo American. 

This project marked the first use of a TBM 

to be used in a mine on the continent. 

       The hybrid machine was a cross 

between a Single Shield Hard Rock TBM 

and an EPB; characteristics from both TBM 

types lent themselves to one machine that 

proved incredibly efficient in the region’s 

geology ranging from soft clay to sand-

stone and basalt. The TBM was optimized 

towards hard rock excavation, but included 

a two-stage screw conveyor that worked in 

both ground conditions and a cutterhead 

that could be outfitted with disc cutters or 

soft ground tooling. 

       The machine was so successful that 

the mine is considering it for use on future 

projects. “[Use of TBMs] opens up a new 

chapter not just with Anglo American, but 

with the whole coal industry in Australia. 

Now we can draw up a new mine in less 

than a year, compared to two to three 

years if we use roadheaders,” said Adam 

Foulstone, Underground Construction 

Manager-Grosvenor at Anglo American. 

AUSTRALIAN TBM SETS 

THE STANDARD  

“I’m proud of our world 
records, and most of all 
our men and the hard 
work they have done as 
a team.” 

The jobsite in Indianapolis, USA utilizes a complex and highly successful Robbins 
conveyor system that travels through two 90-degree curves. 

--Stuart Lipofsky, Project Manager, 

   Shea/Kiewit JV 



ON APRIL 30, 2015 IN KANEOHE, 

Honolulu, Hawaii, a 3.96 m (13 ft) diame-

ter Robbins Main Beam TBM began a 4.6 

km (2.8 mi) drive for a new sewer tunnel.  

The deep tunnel option was not the first 

design considered for the Kaneohe Kailua  

Wastewater Conveyance, however.  

       “The alternative to the tunnel was 

a new force main to convey the flows, 

and equalization basins to provide stor-

age.  The force main was actually being 

considered to go through Kaneohe Bay 

which is an extremely environmentally 

sensitive area,” said Richard Harada of 

project consultant Wilson Okamoto Corp. 

He added that a number of factors were 

considered in making the decision for a 

deep tunnel including, but not limited to, 

reliability, construction costs, life cycle 

costs, environmental impacts, constructa-

bility and qualified contractor availability. 

The Southland/Mole JV was ultimately 

chosen for the tunnel construction.

       The new design routes the tunnel 

inland, deeper underground. In order to 

pass through one of the few residential 

areas on the alignment, designers intro-

duced an isolated curve of 150 m (500 ft) 

radius, requiring the TBM to be specially 

designed with a unique back-up system.  

There will also be operational procedures 

HAWAIIAN HEAVYWEIGHT
LAUNCHES IN HONOLULU
 

LEFT: Adam Foulstone (right) of Anglo American and an official 
from contractor Redpath celebrate on February 9, 2015.
TOP RIGHT: The Southland/Mole JV ready the TBM for launch.
BOTTOM RIGHT: Preparing the cutterhead in Honolulu, HI, USA.  NEWS FROM ROBBINS  SPRING  2015

when crews navigate the tunnel curve, 

requiring the machine to be operated using 

half strokes rather than a full TBM stroke.  

       The small diameter machine, nick-

named Pohakulani, which means “Rock 

Girl” in Hawaiian, launched from a 23 m (74 

ft) deep starter tunnel constructed with 

slurry walls. The beginning tunnel section 

was grouted ahead of the TBM to control 

groundwater. Much of these tunneling 

works, says Harada, are interesting in that 

they have not been done in Hawaii before. 

       Geology consists of mainly basalt rock, 

requiring rock bolts, steel arches, and wire 

mesh to be installed as necessary.  Once 

complete, explains Harada, the tunnel will 

be multi-purpose: “The tunnel will provide 

both transportation of wastewater flows 

and storage during high rainfall events.  

This will reduce the number of overflows 

during these events.” 

SPECIALIZED TBM HEADING TO 
ALBANIA’S DEVOLL HYDRO

In 2016, a unique type of Double 
Shield TBM will be heading to Al-
bania’s Devoll Hydropower Project. 
Consisting of two stations, Moglicë 
and Banjë, the project will source 
water from the Devoll River, about             
70 km (43 mi) southeast of the capi-
tal Tirana.  

The TBM, for the Limak-AGE JV, 
will excavate the 6.7 km (4.2 mi) long 
Moglicë headrace tunnel in rock with 
some expected water inflows. To 
combat the conditions, the machine 
has been designed with closure 
doors and a sealing system to con-
tain sudden inrushes of water safely 
until they can be grouted off. 

Once complete, the hydropower 
project will generate 800 Gwh an-
nually, increasing electricity produc-
tion in the country of Albania by   
20 percent.

 
TWIN EPBS RAMP UP AT  
INDIA’S JAIPUR METRO 
 
 In April 2015, the first of two 
6.52 m (21.4 ft) Robbins EPBs was 
launched on a section of India’s 
Jaipur Metro.  The parallel 1,800 
m (1.1 mi) long tunnels will pass 
below the ancient Chand Pol Gate, 
an entrance to the walled city built 
almost 300 years ago. 
       The tunnels are nearly straight 
with a slight curve and the refur-
bished machines, originally used 
at New Delhi Metro, have been 
designed accordingly with active 
articulation systems.  The scope 
of refurbishment also includes 
new grout and foam systems and 
some cutterhead modifications.    
        Each EPB cutterhead has a 
64% opening ratio and is meant 
for soft ground.  The tunnels 
are expected to consist of dry, 
abrasive sand. 
       Once complete, the refur-
bished machines will have much 
life left in them--Robbins EPBs 
are designed for 10,000 hours 
of useable life, and are made 
heavier than any other EPB on 
the market with 33% more steel.

“The early portions of the 
project involved a lot of  
preparatory work. Much of 
this work has never been 
done in Hawaii before.”
--Richard Harada, Project Manager, Wilson Okamoto



BIGGEST ROBBINS ROCKHEAD 

ROLLS THROUGH
WHILE A RECORD DROUGHT IS CURRENTLY

plaguing California, USA, the tides have 

a history of changing. As recently as 

2010, the southern city of Victorville was 

inundated with record-setting rainfall that 

peaked at 20 cm (8 inches) in 24 hours in 

many cities in the area, and up to 30 cm 

(12 inches) in the surrounding mountains.  

The rapid rainfall caused the Mojave River 

to flood its banks, inflicting damage to 

much of Victorville’s infrastructure.

      Included in that damage was a sewer 

pipeline running below the Mojave River 

that conveyed 53 million liters (14 million 

gallons) per day.  The damaged sewer line 

was replaced in eight days following the 

flooding with 1,500 m (5,000 ft) of tem-

porary sewage conveyance facilities, but 

this solution was not meant for long term.

       The Upper Narrows Pipeline Re-

placement Project involves installation of    

1,960 m (6,430 ft) of pipeline below the 

riverbed and along a new route that will 

link up with undamaged sewer line.  

       Contractor J.W. Fowler was awarded 

the complete contract in 2014, which 

included a variety of pre-specified trench-

less methods. For a 380 m (1,250 ft) rock 

tunnel, the contractor selected a 2 m 

(78 inch) diameter Robbins Double Shield 

Rockhead--the largest diameter manu-

factured. In a unique twist, the Rockhead 

holed into a 560 m (1,850 ft) microtunnel 

drive.  “The Rockhead coming from the 

other side met with the Microtunneling 

Machine (MTBM), and then we extracted 

the MTBM through the rock tunnel.  We 

decided that due to the tunnel length, 

this would be the best option,” said Jeff 

Anderson, J.W. Fowler Project Manager.  

       The self-propelled tunneling machine 

was launched in January 2015, beginning 

its long bore in degraded granitic materi-

als. Despite the mixed ground condi-

tions, the Rockhead achieved up to 9 m        

(30 ft) in two 10-hour shifts. Overall, says 

the contractor, the machine performed 

well in difficult conditions, and they were 

grateful for the presence of Robbins Field 

Service technicians onsite: “We’ve had 

two operators come out to help; when we 

first started the job there was one opera-

tor.  They have been helpful, and very 

knowledgeable about the machine,” said 

Anderson. The machine holed through 

into the microtunnel in May 2015.
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2015 EVENTS CALENDAR

Robbins will participate in the 

following trade shows:

ITA-AITES World Tunnel Congress

May 22-28

Dubrovnik, Croatia

Robbins Technical Sessions:

       Tunneling in Karst 

       Comparing TBMs w/ D&B 

       EPB Cutterhead Design 

       TBM Design for Long Tunnels 

       Crossover TBM in Australia

RETC

June 7-10

New Orleans, Louisiana, USA

Robbins Technical Sessions:

       EPB Rescue at Harbor Siphons 

       Refurbished EPB at North Link 

       Extreme Excavation at Kargi HEPP 

       Comparing TBMs w/D&B

Tunnel Expo Turkey

August 27-29

Istanbul, Turkey

ICUEE  

September 29-October 1

Louisville, Kentucky, USA 

The Robbins Company
29100 Hall Street
Solon, Ohio 44139 USA
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LEFT: The self-propelled Double Shield Rockhead allowed installation of both four-flange liner plate and ring beam and board in the tunnel.
RIGHT: The cutterhead of the 2 m (78 inch) diameter Robbins Rockhead is lowered into the launch pit in Victorville, California, USA. 


