
robbins rockhead launched on 
unprecedented seven tunnels

Left: A 1.8 m (72 in) Robbins Rockhead was 
launched on its first of seven sewer tunnels 
in May 2010.  Top: The Rockhead will bore 
with both a mixed ground and hard rock 
cutterhead depending on geologic condi-
tions.  Photos provided by Midwest Mole  

o ne long tunnel can in itself be a chal-
lenge, but a recently launched ma-

chine in Ohio, USA is tackling excavation of 
seven.  The 72 in (1.8 m) diameter Robbins 
Double Shield Rockhead is excavating the 
tunnels, ranging from 816 to 2,014 ft (249 to 
614 m) long, for the Shayler Run Segment 
C Sewer Replacement Project in Clermont 
County, Ohio.  
       Excavation of the first tunnel began on 
May 19, 2010 from a 35 ft (11 m) deep shaft.  
Contractor Midwest Mole expects to have 
the first 1,583 ft (483 m) long tunnel com-
plete by September of this year.
       “The Rockhead was the best suited to 
the project condition based on our previous 
experience with a similar Robbins machine.  
Other methods such as microtunneling were 
cost prohibitive,” said Steve Abernathy, Vice 
President - Operations for Midwest Mole.  
       The Robbins Double Shield Rockhead 
(SBU-RHDS) is a tunneling machine for use 
on longer utility installations (usually over 
180 m / 600 ft) and in unstable ground.  
It also typically used for line- and grade-
critical installations such as gravity sewers, 
as the machine can be continuously steered 
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from an in-shield operator’s console.
       The gravity sewer tunnels at Shayler 
Run are each being installed at 1.38% to 
2% grade, resulting in a change of 178 
vertical ft (54 m) over the course of the 
project.  Line and grade are being moni-
tored using a laser targeting system.  
       As a result of the elevation change, 
the tunnels travel through different strata 
consisting of softer shale and limestone 
at the outset and harder, drier shale and 
limestone for the later tunnels.  To effec-
tively excavate in the conditions, the ma-
chine was designed with a mixed ground 
cutterhead that can be changed out for a 
hard rock cutterhead utilizing single disc 
cutters later on.   
       Crews are reporting advance rates of 
up to six inches per minute in soft shale 
using the mixed ground cutterhead.  As 
the machine bores, ring beams and lag-
ging are set every 5 ft (1.5 m).  After the 
first tunnel is complete, the final 42 inch 
(1.0 m) diameter Hobas Reline carrier 
pipe will be installed.  All seven of the 
tunnels are expected to be complete by 
May 2012.  

on June 2, 2010, one part of New York City’s famed “Tun-
nel to Nowhere” came closer to reality.  A Robbins Main 

Beam TBM, for the Dragados/Judlau JV, was the first of two 
machines to finish a series of short rail tunnels below Manhat-
tan’s Grand Central Station. The completion is an important 
milestone for the East Side Access project, which was stalled in 
the 1970’s due to lack of funding.  Altogether, the Robbins ma-
chine excavated 5.2 km (3.2 mi) of tunnel since its 2007 launch, 
averaging 16 m (52 ft) per day in the last month of boring.  
       A second Double Shield TBM is preparing to embark on its 
third of four tunnels.  The short tunnels, four to each TBM, will 
ultimately lead to the upper and lower departure and arrival 
platforms of two main stations currently under construction.     
       The Robbins machine was retracted at the end of each 
tunnel heading using specially designed, hydraulic side and 
roof supports to move past installed ring beams and rock bolts. 
“The bolted cutterhead, in five sections, was the best possible 
design for boring multiple tunnels and retracting back through 
the ring steel,” said Kerry Clark, Robbins Field Service Superin-

tendent. The hydraulic extensions, combined with the remov-
able cutterhead pieces, allowed the entire machine diameter to 
be reduced from 6.7 m (22.0 ft) to just 6.0 m (20.0 ft).
       Muck removal was set up for urban tunneling, consisting 
of every type of commonly used belt conveyor.  The Robbins-
supplied system disposed of muck from both tunnels and con-
veyed the material across a busy roadway using an enclosed 
box truss.  
       Crews maintained good advance rates despite difficult 
project conditions.  The parallel TBM excavations were sepa-
rated by a slim 1.5 m (5 ft) thick pillar of rock, requiring the 
machine to operate at 45 to 50% gripper and thrust pressure.  
Much of the drive was also done with a live subway tunnel 1.5 
m (5 ft) overhead.  
       The Metropolitan Transportation Authority’s East Side 
Access Project will connect the boroughs of Manhattan and 
Queens below the East River, providing rail service to 160,000 
daily customers.  The completed East Side Access line is 
scheduled to begin service in 2016.  
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The 6.7 m (22.0 ft) diameter Robbins Main Beam TBM at New York’s East Side Access Project completed tunneling on June 2, 2010.

east side access:
tunneling complete
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new robbins website 
goes live

More timely news updates, case stud-
ies, event information, and technical 
blogs will all be features of the new 
Robbins website going live on July 
30.   The new changes will encourage 
more discussion on topics in the in-
dustry and familiarize website visitors 
with the multiple facets of Robbins.  
       Regularly updated blogs will fea-
ture posts by engineers, field service 
personnel, and managers within Rob-
bins on timely subjects.  Topics will 
include machine production, design, 
and current trends in the industry.       
      In addition, a new Robbins You-
Tube channel is now online, which 
features relevant videos on cur-
rent projects as well as educational 
animations describing how Robbins 
TBMs work.  Links to the page will be 
provided on the new website.  

Robbins Website:
www.TheRobbinsCompany.com

Robbins YouTube Channel:
http://www.youtube.com/user/
TheRobbinsCo



The 6.26 m (20.5 ft) Robbins EPB TBM 
at China’s Chengdu Metro achieved a 
project record of 475 m (1,558 ft) in one 
month-- faster than 11 other machines on 
the project.

with 17-inch diameter disc cutters 
and carbide bits, was manufactured 
specifically to effectively excavate 
the geology. 
       A foam injection system sta-
bilizes running ground, with each 
cubic meter of foam mixture able to 
stabilize about 40 rings of ground.  
Subsidence is being intensively moni-
tored and crews are trained to utilize 
probe drilling and ground consolida-
tion if settlement is detected.
       China’s Chengdu Metro will open 
in three stages, with Line 1 opera-
tional by 2010. The 26.7 km (16.6 mi) 
long Line 1 will provide service be-
tween Honghuayan and Shiji Square 
stations at speeds of 80 km/h 
(50 mph). 
       The 50.6 km (31.4 mi) long Line 
2, for Chengdu Metro LLC, (with 
17.6 km / 10.9 mi of underground tun-
nels) will include 26 stations between 
Longquandong and Shiniu areas. 
Seven lines totaling 274 km (170 mi) 
are planned to be operational by 
2035, and will service 13.1 million daily 
passengers. 

on June 27, 2010, contractors 
celebrated a breakthrough 

and city-wide excavation record on 
China’s Chengdu Metro.  The 
6.26 m (20.5 ft) diameter Robbins 
EPB excavated 475 m (1,558 ft) in 
one month with no cutter changes-
-a faster rate than any of the 11 other 
machines working on the project.
       “These achievements are due to 
the strong support of field service 
during assembly, commissioning, 
maintenance, and excavation,” wrote 
Mr. Li Quanshe of CRCC in a letter to 
Robbins.        
       By the end of June, the TBM 
had reached the 1,397 m (4,583 ft) 
mark and broke through into an in-
termediate station.  After inspection, 
the machine will be launched to bore 
another 1.3 km (0.8 mi) long section 
of tunnel.  
       The Robbins machine was 
designed to excavate a matrix of 
alluvial geology found nowhere else 
in China, consisting of highly per-
meable pebbles, sand, and clay. A 
mixed ground cutterhead, mounted 

Left: Difficult ground at the Niagara Tunnel 
Project was treated successfully using rock 
bolts, wire mesh, steel straps, and shotcrete.
Above: The 14.4 m (47.2 ft) diameter Rob-
bins Main Beam TBM passed the two-thirds 
mark below Niagara Falls in June 2010 .

the world’s largest hard rock TBM 
is now more than two thirds com-

plete with its hydroelectric tunnel be-
neath Niagara Falls in Ontario, Canada.  
The 14.4 m (47.2 ft) diameter Robbins 
Main Beam TBM passed the 6.8 km 
(4.2 mi) mark of the 10.4 km (6.5 mi) 
long tunnel in June 2010. 
       Geologic conditions have largely 
determined the project’s advance, from 
periodic stoppages to a world record 
of 467 m (1,535 ft) in the month of July 
2009.  The advance rate is a landmark 
achievement for TBMs in the 14 to 15 m 
(46 to 49 ft) diameter size class.
       “We raised the tunnel alignment 
by 45 m (150 ft) to bring the tunnel out 
of the Queenston shale and into more 
competent rock, in order to reduce 
over-break,” said Ernst Gschnitzer, 
Project Manager for contractor Strabag 
AG. 
       Much of the tunnel face is now in 
whirlpool sandstone and conditions 
are improving. “We are happy with the 
current rock conditions and ground 
support system, as we haven’t been 
short of challenges in the past,” said 
Gschnitzer.   

       Conditions in the tunnel have been 
highly variable, with significant over-
break occurring in the first 200 m 
(650 ft) of tunneling in Queenston 
shale.  Crews scaled down the loose 
rock and adopted a redesigned ground 
support program consisting of 9 m 
(30 ft) long grouted spiles, 4 m (13 ft) 
long rock bolts, wire mesh, steel straps, 
and a layer of shotcrete. 
       Four different processes are cur-
rently being done from the single tun-
nel opening.  Crews are excavating the 
tunnel, performing repairs in sections 
of overbreak, laying invert concrete, 
and conducting arch lining for the up-
per two-thirds of the tunnel. 
       The finished 12.8 m (42 ft) diam-
eter tunnel will be fully lined with 
600 mm (24 in) thick continuously-
poured concrete and a polyolefin wa-
terproof membrane to prevent leakage.  
       The Niagara Tunnel Project was 
initiated in June 2004 by provincially-
owned company Ontario Power Gener-
ation.  The tunnel is the third headrace 
under Niagara Falls, and will add up to 
500 m3/sec (17,700 ft3/sec) for hydro-
electric generation by 2013.

first use of ofta 
for china epbs
        
Two 6.4 m (21.0 ft) diameter Rob-
bins EPBs will be China’s first-
ever EPB machines to be built on 
location using Onsite First Time 
Assembly (OFTA).   The machines 
will excavate parallel 1.5 km (1 mi) 
long tunnels for Line 1, Lot 12 of the 
Kunming Metro. 
       OFTA was chosen by the 
contractor, Chengdu CSR Tunnel-
ing Equipment Co., Ltd, because of 
the short delivery schedule. Com-
ponents for both TBMs will arrive 
at the jobsite between November 
and December 2010.  The TBMs 
will be initially assembled without 
a build in a manufacturing facility, 
saving both time and money to the 
contractor.    
        Both EPBs will utilize a combi-
nation of disc cutters and carbide 
bits to bore ground consisting of 
clay, silt, breccia, limestone, and 
pebbles.  An 800 mm (31 in) diam-
eter shaft-type screw conveyor will 
be used for excavation.  
       Kunming, with a population of 
over three million people, is one of 
the largest cities in China without a 
metro system. The city began initial 
construction of its metro project on 
May 2010, and the first sections of 
Lines 1 and 2 are scheduled to be 
in operation by 2013.  A total of six 
lines and over 160 km (100 mi) of 
tunnel will traverse the city by 2018, 
taking thousands of vehicles off of 
surface streets.  
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two robbins main beams 
start up under high cover

e xcavation of parallel rail lines in Chi-
na’s Gansu Province began in spring 

2010.  Two 10.2 m (33.5 ft) Main Beam 
TBMs are now excavating 16.6 km 
(10.3 mi) tunnels for the West Qinling 
project.  The lines run beneath 1,400 m 
(4,600 ft) of phyllite and limestone.   
       Both Main Beam machines were spe-
cifically designed for high cover tunneling 
in weak rock.  The TBMs are the first Rob-
bins Main Beams to be built without roof 
shield fingers.  Instead, mesh windows 
installed in the roof shield allow work-
ers to safely feed mesh panels and bolt 
them to the tunnel crown without being 
exposed to hazardous rock conditions.  
Other changes include streamlined ring 
beam installation and materials handling.
      The West Qinling tunnels are sched-
uled to be complete in 2014, and will 
provide freight access between the cities 
of Lanzhou and Chongqing.  
       

Two 10.2 m (33.5 ft) Robbins Main Beam 
machines started up at China’s West Qinling 
project with new ground support systems 
including mesh windows and modified ring 
beam installations.  

robbins epb lands advance 
rate record in chengdu

forward progress at the 
niagara tunnel project

workhorse tbm 
bores bi-countY 
water tunnel

One of Robbins’ longest running ma-
chines is gearing up for excavation of 
its tenth tunnel in Maryland, USA.  
       The 3.2 m (10.6 ft) diameter 
Main Beam TBM, now owned by SAK 
Construction, has been in use since 
1973, and holds a world record.  On 
the Plateau Creek Tunnel, its fourth 
project, the machine achieved a 
world record in its size class for best 
10-hour shift of 67 m (219 ft).  Once 
the new 8.5 km (5.3 mi) long Bi-
County Water Tunnel is complete, the 
machine will have bored over 44 km 
(27 mi) of tunnel.  
       The new water tunnel, being 
constructed by the Oscar Renda/
Southland/SAK JV, will increase ca-
pacity to meet future demands in the 
suburban Washington D.C. area.
       To reduce the potential for vibra-
tion and noise, the pipeline is being 
built as a deep rock tunnel about 
60 m (200 ft) below densely resi-
dential areas.  Project owner, the 
Washington Suburban Sanitary Com-
mission (WSSC) hopes to have the 
pipeline in operation by 2013.  
       Current project works as of June 
2010 included the completion of a 
55 m (180 ft) deep launch shaft and 
lowering of the TBM on June 23.   
The machine will finish excavation of 
two 1.2 km (0.8 mi) and 7.2 km 
(4.5 mi) drives by summer 2011.   
.  
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a build in a manufacturing facility, 
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start up under high cover
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machines started up at China’s West Qinling 
project with new ground support systems 
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Washington Suburban Sanitary Com-
mission (WSSC) hopes to have the 
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robbins rockhead launched on 
unprecedented seven tunnels

Left: A 1.8 m (72 in) Robbins Rockhead was 
launched on its first of seven sewer tunnels 
in May 2010.  Top: The Rockhead will bore 
with both a mixed ground and hard rock 
cutterhead depending on geologic condi-
tions.  Photos provided by Midwest Mole  

o ne long tunnel can in itself be a chal-
lenge, but a recently launched ma-

chine in Ohio, USA is tackling excavation of 
seven.  The 72 in (1.8 m) diameter Robbins 
Double Shield Rockhead is excavating the 
tunnels, ranging from 816 to 2,014 ft (249 to 
614 m) long, for the Shayler Run Segment 
C Sewer Replacement Project in Clermont 
County, Ohio.  
       Excavation of the first tunnel began on 
May 19, 2010 from a 35 ft (11 m) deep shaft.  
Contractor Midwest Mole expects to have 
the first 1,583 ft (483 m) long tunnel com-
plete by September of this year.
       “The Rockhead was the best suited to 
the project condition based on our previous 
experience with a similar Robbins machine.  
Other methods such as microtunneling were 
cost prohibitive,” said Steve Abernathy, Vice 
President - Operations for Midwest Mole.  
       The Robbins Double Shield Rockhead 
(SBU-RHDS) is a tunneling machine for use 
on longer utility installations (usually over 
180 m / 600 ft) and in unstable ground.  
It also typically used for line- and grade-
critical installations such as gravity sewers, 
as the machine can be continuously steered 
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from an in-shield operator’s console.
       The gravity sewer tunnels at Shayler 
Run are each being installed at 1.38% to 
2% grade, resulting in a change of 178 
vertical ft (54 m) over the course of the 
project.  Line and grade are being moni-
tored using a laser targeting system.  
       As a result of the elevation change, 
the tunnels travel through different strata 
consisting of softer shale and limestone 
at the outset and harder, drier shale and 
limestone for the later tunnels.  To effec-
tively excavate in the conditions, the ma-
chine was designed with a mixed ground 
cutterhead that can be changed out for a 
hard rock cutterhead utilizing single disc 
cutters later on.   
       Crews are reporting advance rates of 
up to six inches per minute in soft shale 
using the mixed ground cutterhead.  As 
the machine bores, ring beams and lag-
ging are set every 5 ft (1.5 m).  After the 
first tunnel is complete, the final 42 inch 
(1.0 m) diameter Hobas Reline carrier 
pipe will be installed.  All seven of the 
tunnels are expected to be complete by 
May 2012.  

on June 2, 2010, one part of New York City’s famed “Tun-
nel to Nowhere” came closer to reality.  A Robbins Main 

Beam TBM, for the Dragados/Judlau JV, was the first of two 
machines to finish a series of short rail tunnels below Manhat-
tan’s Grand Central Station. The completion is an important 
milestone for the East Side Access project, which was stalled in 
the 1970’s due to lack of funding.  Altogether, the Robbins ma-
chine excavated 5.2 km (3.2 mi) of tunnel since its 2007 launch, 
averaging 16 m (52 ft) per day in the last month of boring.  
       A second Double Shield TBM is preparing to embark on its 
third of four tunnels.  The short tunnels, four to each TBM, will 
ultimately lead to the upper and lower departure and arrival 
platforms of two main stations currently under construction.     
       The Robbins machine was retracted at the end of each 
tunnel heading using specially designed, hydraulic side and 
roof supports to move past installed ring beams and rock bolts. 
“The bolted cutterhead, in five sections, was the best possible 
design for boring multiple tunnels and retracting back through 
the ring steel,” said Kerry Clark, Robbins Field Service Superin-

tendent. The hydraulic extensions, combined with the remov-
able cutterhead pieces, allowed the entire machine diameter to 
be reduced from 6.7 m (22.0 ft) to just 6.0 m (20.0 ft).
       Muck removal was set up for urban tunneling, consisting 
of every type of commonly used belt conveyor.  The Robbins-
supplied system disposed of muck from both tunnels and con-
veyed the material across a busy roadway using an enclosed 
box truss.  
       Crews maintained good advance rates despite difficult 
project conditions.  The parallel TBM excavations were sepa-
rated by a slim 1.5 m (5 ft) thick pillar of rock, requiring the 
machine to operate at 45 to 50% gripper and thrust pressure.  
Much of the drive was also done with a live subway tunnel 1.5 
m (5 ft) overhead.  
       The Metropolitan Transportation Authority’s East Side 
Access Project will connect the boroughs of Manhattan and 
Queens below the East River, providing rail service to 160,000 
daily customers.  The completed East Side Access line is 
scheduled to begin service in 2016.  
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The 6.7 m (22.0 ft) diameter Robbins Main Beam TBM at New York’s East Side Access Project completed tunneling on June 2, 2010.

east side access:
tunneling complete

news from robbins                                              

UNDERGROUND 
INNOVATIONS issue 16

summer 2010                                              

new robbins website 
goes live

More timely news updates, case stud-
ies, event information, and technical 
blogs will all be features of the new 
Robbins website going live on July 
30.   The new changes will encourage 
more discussion on topics in the in-
dustry and familiarize website visitors 
with the multiple facets of Robbins.  
       Regularly updated blogs will fea-
ture posts by engineers, field service 
personnel, and managers within Rob-
bins on timely subjects.  Topics will 
include machine production, design, 
and current trends in the industry.       
      In addition, a new Robbins You-
Tube channel is now online, which 
features relevant videos on cur-
rent projects as well as educational 
animations describing how Robbins 
TBMs work.  Links to the page will be 
provided on the new website.  

Robbins Website:
www.TheRobbinsCompany.com

Robbins YouTube Channel:
http://www.youtube.com/user/
TheRobbinsCo


