
MOVING MUCk 50 M  INTO THE AIR

shouldn’t look easy, but a Robbins space-

saving conveyor system in Mexico City 

is doing a good job of it. The continuous 

conveyor system is transporting muck 

behind one of three 8.93 m (29.3 ft) EPBs  

on what will be the country’s longest 

wastewater tunnel, the Emisor Oriente.  

       Conveyor systems will eventually be 

installed behind all three machines, de-

positing muck from the machine convey-

or to a Robbins side-mounted continuous 

conveyor.  The continuous conveyor then 

carries the muck to a vertical belt con-

veyor located at the launch shaft.  Once 

at the surface, a radial stacker deposits 

muck in a kidney-shaped pile.

       Due to the narrow shafts ranging 

from 50 to 150 m (150 to 500 ft) deep 

and small launch sites, the conveyors 

have been optimized for size and safety. 

The belt is surrounded by a guard with 

recycle hopper to prevent falling muck 

while material is transported up the shaft. 

       A unique, 34 m (110 ft) tall vertical 

belt cassette allows for extension and 

splicing of belt with a footprint one third 

that of a horizontal belt cassette--a big 
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advantage at the small shaft sites. 

       The customized conveyors, paired with 

Robbins Field Service, have resulted in 

good machine advance: “The performance 

is very high compared with the other 

TBMs that are working here.  Robbins field 

service has been very helpful—they moni-

tor advance every single day,” said David 

Juarez, Site Manager for contractor ICA.

       Though a sludge pump was initially 

used at startup of the first EPB due to lim-

ited space in the shaft, the conveyors were 

installed and began running in 2012.  “We 

are expecting to bore 25 m (82 ft) per day 

minimum with the conveyors—so far the 

performance has gotten better and better 

since we have switched over.  This is the 

first time ICA has used vertical conveyors, 

and the material is being conditioned just 

enough for transport, in order to keep the 

material from sticking to the belt,” said 

Juarez. Advance rates are ramping up, and 

have been up to 15 m (50 ft) per day, with 

no EPB settlement detected.

LEFT: A space-saving, 34 m (110 ft) high vertical belt storage unit was designed with a footprint one third that of a typical storage unit.    
RIGHT: Robbins Mexico General Manager Roberto Gonzalez surveys the Emisor Oriente tunnels.  



monitoring was rigorous during the proj-

ect, and the crew was diligent in main-

taining earth pressure during excavation. 

       The complexities of the densely ur-

ban location have been a hallmark of the 

project from the start, when the machine 

underwent Onsite First Time Assembly 

(OFTA) from a shaft on a city street.  

“OFTA has the benefit of no pre-assem-

bly--everything was delivered directly to 

the site and assembled here.  It was just 

three months before we started to push 

the machine forward,” said Ron Jelinek, 

Robbins Field Service Technician.  

       The machine was launched in Febru-

ary 2010 and proceeded to break through 

into seven cut and cover stations ranging 

from 150 to 190 m (490 to 620 ft) long.  

During each hole through, the machine 

underwent routine maintenance and was 

walked through the station site.  Despite 

the numerous stations, advance rates 

reached up to 135 m (443 ft) per week.

     The Mexican Federal District predicts 

the new line 12 will carry up to 367,000 

passengers daily, making it the fourth 

busiest commuter rail route in the capital. 

WHAT DO A 16TH CENTURY CHURCH,     

water lines supplying 25% of Mexico City, 

and active metro tunnels have in com-

mon? They were all successfully passed 

with just meters of clearance by Mexico’s 

largest TBM--a 10.2 m (33.5 ft) diameter 

Robbins EPB.   

       The machine, supplied for the 

ICA Consortium, completed its 7.7 km        

(4.8 mi) excavation on March 1, 2012.  The 

new metro line 12 will be the first in a 

decade for Mexico City, a rapidly growing 

metropolis of over 20 million people.

Highly variable ground on the alignment 

consisted of watery clays, cobbles, and 

large boulders. Real-time settlement 
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sOUTHEAsT AsIA’s LONGEsT TUNNEL        

is notable for more than just its length. 

At 44.6 km (27.7 mi), Malaysia’s Pahang 

Selangor Raw Water Tunnel is using three 

5.23 m (17.2 ft) Robbins Main Beam ma-

chines as well as a novel type of shotcrete.   

       The shotcrete is applied manually and 

consists of a mixing and charging pump, 

dry mortar mix with polypropylene fibers, 

and a fast-acting accelerator. This is the 

first time the shotcrete, developed by 

MCM Co., Ltd. and DENKA, has been used 

outside of Japan,

       “The dry mix system is advantageous 

because it can be started and stopped 

as necessary, and can be mounted in the 

TBM back-up,” said Mr. Nobuo Suematsu, 

Marketing Director for MCM Co., Ltd.

       MCM and DENKA worked with Rob-

bins to create a near-zero rebound L1 

shotcrete system for decomposed granitic 

rock and other unstable conditions. “The 

shotcrete is quick setting with no re-

bound, and the mortar does not require 

high pressure application,” said Mr. Yoshi-

kuni Nakano, Deputy Project Manager for 

Pahang Selangor contractor SNUI JV.  

       The shotcrete system has so far 

resulted in less downtime compared to 

conventional ground support, creating an 

overall time savings of 52 days.

iNcreaSed eFFicieNcy
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The giant 10.2 m (33.5 ft) diameter Robbins EPB completed tunneling on March 1, 2012 
at the Mexico City Metro Line 12 project.  

--Ismail Benamar, ICA Tunnel       

Manager from launch through 2011

“settlement stayed 
within the limits of 
between 2 and 5 cm 
throughout the bore.”



--Vladimir Fedukin, Deputy Manager of 

project owner DCRC-Sochi

FAULT ZONEs AND FRACTURED ROCk 

were no match for a 10.0 m (32.8 ft) 

Double Shield TBM that broke through 

in February 2012. The machine wrapped 

up tunneling at Complex 3 in Sochi, 

Russia--part of a massive transportation 

upgrade of road and rail routes for the 

city’s 2014 Winter Olympic Games.

       The 10.0 m (32.8 ft) Robbins ma-

chine, in addition to a 6.3 m (20.3 ft) 

diameter TBM that completed tunnel-

ing in 2011, excavated a 4.6 km (2.9 mi) 

rail tunnel and a 3.2 km (2.0 mi) service 

tunnel section, respectively. The routes 

are located in complex geology including 

massive to completely fractured lime-

stone with clay seams.

              Contractors OJSC Stroy-Trest 

and CSC Bamtunnelstroy, both divisions 

of SK Most, contracted Robbins for tech-

nical service and consulting after a first 

attempted TBM rebuild by a third party.  

Both rebuilt Double Shields were repaired 

and modified by a Robbins crew of 15.

       The newly rebuilt Robbins TBMs 

were designed for the difficult conditions 

with low profile muck buckets and radial 

scoops for improved face stabilization.  

The design also included replaceable 

bucket lips and injection ports, allowin-

foam additives to be used through the 

olyMPic doUBle Shield croSSeS  
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LEFT: Near-zero rebound shotcrete has saved 52 days in Malaysia. 
TOP RIGHT: Breakthrough of the 10 m (33 ft) Robbins Double 
Shield on February 14, 2012.  
BOTTOM RIGHT: Launch of the Double Shield TBM after rebuild 
by the Robbins crew.   
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cutterhead for ground treatment.  

       In May 2010, the 6.3 m (20.3 ft) ma-

chine was stopped after encountering a 

fault zone consisting of broken rock and 

running ground.  Field service personnel 

and crew successfully freed the machine 

by excavating a bypass tunnel around the 

TBM.  Following the restart, continuous 

probe drilling and ground treatment kept 

the machine moving forward. 

  

    

       

“The third tunnel complex has been the 

most difficult because of the geological 

conditions. There were 27 fault zones 

with the potential to delay or stop the 

TBMs. In each of these cases we had 

to come up with specific engineering 

solutions. We know of no analogous 

construction in the world,” said Michael 

Gutnikov of OJSC Stroy-Trest.

rOBUst INDIaN aDVaNce at 
VeLIGONDa

On February 28, 2012 a 10.0 m (32.8 ft) 

diameter Robbins Double Shield TBM 

reached a high point after much hard 

work.  The machine, excavating dif-

ficult ground at India’s Pula Subbaiah 

Veligonda Tunnel No. 2, bored 36.58 m 

in one day.  The rate is a TBM advance 

record in India, and was achieved after 

encountering multiple, challenging 

fault zones and water inflows.             

   The TBM was launched in June 2009 

for the Coastal Projects Ltd (CPL) / 

Hindustan Construction Company 

(HCC) JV.  Once complete, the 19.2 

km (11.9 mi) water transfer tunnel will 

irrigate over 1,600 square kilometers 

(395,000 acres) of farmland in the 

arid Indian state of Andhra Pradesh.  

tWIN ePBs tO tUNNeL        
BeLOW saN FraNcIscO

Robbins will be providing two 

6.3 m (20.7ft) diameter EPBs for San 

Francisco, USA’s newest rail route-

-the Central Subway, which will link 

up to Bay Area Rapid Transit (BART) 

and provide service between the 

China Town and Mission Bay areas. 

The machines will be delivered for 

the Barnard/Impregilo/Healy JV in 

the first quarter of 2013.   

The two EPBs will utilize mixed 

ground cutterheads with knife edge 

bits and carbide tools to excavate 

parallel 2.5 km (1.5 mi) tunnels. 

Shaft-type screw conveyors will aid 

in excavation through poorly con-

solidated silt and sand deposits be-

low the water table.  Both machines 

will also feature active articulation 

and specially designed back-up 

systems to enable smooth excava-

tion around tight turns down to 

140 m (450 ft) in radius.  Project 

owner San Francisco Municipal 

Transportation Authority (SFMTA)

has set a planned launch date for 

both machines in May 2013.  

“the robbins tBms have 
proven to be very reliable. 
thanks to their correct     
selection we were able to 
finish the tunnels on time.”



rail yard rockhead

makes tracks
TUNNELING BELOW ONE OF NORTH   

AMERICA’s BIGGEsT RAIL YARDs requires 

careful planning and a method that mini-

mizes settlement--all in a day’s work for 

contractor Layne Heavy Civil.  A 60-inch 

(1.5 m) diameter Robbins Double Shield 

Rockhead (SBU-RHDS) excavated cross-

ings on Nashville, Tennessee’s Powell 

Avenue 36-inch (900 mm) Water Main, 

which recently became operational in 

February 2012.      

       To complete the two rail tunnels mea-

suring 500 and 900 ft (150 and 275 m) 

long, crews had to conquer unexpectedly 

high volumes of water. The water flowed 

into the tunnel about 500 ft (150 m) into 

the bore during the summer of 2011. These 

inflows, in limestone ranging from 8,000 

to 12,000 psi (55 to 82 MPa) UCS, reached 

rates of 60 to 70 gallons 

(227 to 264 liters) per minute.  

       Though excavation rates slowed in 

this section, the contractor was success-

ful in dewatering the tunnel using two 

submersible pumps.  “The machine did a 

pretty great job—it averaged 18 to 20 ft 

(5 to 6 m) per 10-hour shift for the 900 ft 

(275 m) run in dry conditions, and at least 

20 ft (6 m) per shift on the 500 ft 

(150 m) run,” said Rick Ryon, Tunnel Su-

perintendent for Layne Heavy Civil.

       After successful dewatering using 

the pumps, excavation continued in two 

shifts.  One crew quickly mined ahead 

up to 20 ft (6 m) per day, while a second 

crew installed the liner plate during the 

night. The self-propelled SBU-RHDS 

allows for installation of a primary liner, 

such as liner plate, in the tail shield. Line 

and grade are continuously maintained 

from an in-shield operator’s console, 

while laser targeting insures the accuracy 

of the machine’s position.  

       The Robbins Rockhead completed 

its first 900 ft (275 m) long drive in three 

months, holing through on September 

14th, 2011 into the 36 ft (11 m) deep in-

termediate shaft.  From there, the tunnel 

took a 90 degree turn and drove another 

500 ft (150 m) to complete the second 

section on November 1, 2011. “We did 

both runs with the same set of cutters.  

At the end there was only one worn cut-

ter after 1,400 ft (427 m),” said Ryon.
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2012 EVENTs CALENDAR

Robbins will exhibit at the 

following trade shows:

Cutting Edge Conference

april 22-24 

Miami, Florida, USa

Robbins Speaker Topics: 

EPB Design for Mixed Ground

Hybrid EPBs

CRTs China 2012

april 25-28

Beijing, china

World Tunnel Congress

May 18-23

Bangkok, Thailand

Robbins Speaker Topics:

Long Distance Tunneling

Hybrid EPBs

M & T Expo 2012

May 29-June 2

São Paulo, Brazil

NAT 

June 24-27

indianapolis, indiana, USa
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LEFT: The Robbins 60-inch (1.5 m) Double Shield Rockhead (SBU-RHDS) overcame significant groundwater below an expansive rail yard.
RIGHT: The Rockhead made its final breakthrough after 1,400 ft (427 m) of tunneling through limestone rock with the same set of cutters. 


