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Achieving greatness together: In more
than 3,100 projects globally, high-class
infrastructure has been built, using
Herrenknecht tunnelling technology.
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RISKS AHEAD

AUMA 1S RETURNING TO MUNICH this month. For those
B who have never been, Bauma is a construction and mining

equipment trade fair held in the Bavarian capital once every
three years. 1t is huge, with over 500,000m? of exhibition space,
around 3,500 exhibitors and over 500,000 visitors from all over the
world. 1t also enjoys a lot of public interest; local German parents
can be seen showing their children around the equipment displays,
having paid the USD 50 daily entrance fee.

Ahead of the event, the German Engineering Federation
(VDMA), which represents German manufacturers, has assessed the
industry based on its members’ performance and market analysis.
In summary, German manufacturers are doing well, but globally
the market experienced a “double digit downturn”.

Johann Sailer, chair of the Construction Equipment and
Building Material Association within the VDMA said: “German

companies were not as much affected by the severe downturns, e.g.

in China, Latin America and Russia. Instead, we participated in the
above-average positive developments of the European, Middle East,
and North American markets.”

Prospects for 2016, however, are mixed according to the
association. Construction equipment manufacturers are “expecting
positive stimuli for their business in Southern and Central Eastern
Europe and believe that the high-volume markets of Germany, UK,
Scandinavia and Benelux will remain robust. Internationally, it is
particularly the Indian market that is giving rise to hopes”.

The problems, according to VDMA, come from the risk present
in the global market. Political conflicts and violence, excessively
low prices for oil and raw materials, as well as several regional
unresolved economic crises are worrying.

Every region is affected differently. Russia is expected to
continue at a very low ebb, Latin America and China will not
dazzle the world with growth, and North America and the Middle
East are expected to become a little disappointing.

VDMA hopes that the industry as a whole will experience
three per cent growth, but because of wildly varying regional
circumstances, individual companies are also expected to have
wildly different experiences of the coming year. Although Bauma is
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a positive, says Sailer.

The VDMA signs off its pre-Bauma
analysis by taking aim at the ongoing
European political debate on exhaust
emissions.

“A major backlash can be expected,”

a spokesman stated. “According to the
latest plans drawn up by Berlin’s Senate
Department for Urban Development

and the Environment, all construction
equipment will need to be colour-coded to
indicate its emission level. This is already
being done for cars. When applied to
construction equipment, however, the new

. regulations are threatening to put a stop

to any modernisation. Machinery equipped
with extremely complex and expensive
exhaust emission after-treatment will

be but in a worse position than ancient,
inefficient machines retrofitted with diesel

- particle filters (DPFs) which only achieve

good values when it comes to particulate
emissions.

“Berlin is thus threatening to play an
environmental prank, as the pollution
caused by such outmoded machinery is
several times higher. Moreover, it is twice
as noisy, uses about 15 per cent more fuel
and emits over 90 per cent more nitrogen
oxides” €

COMMENT O

Excavation of the Gotthard Base Tunnel was completed earlier last month. Five months on from

of the TBMs lined f—-
up and ready to L
bore the Great

Hydro Network
in Shanxi, China

Next issue

In the next issue of Tunnels and
Tunnelling we have a country spotlight
on Turkey, which has a booming
tunnelling industry and an industry
society growing "like a bullet from a
gun" as described by its chairman,

Nuh Bilgin.

www.tunnelsonline.info

the final breakthrough of the eastern drive, workers finished excavating the last metres of the
west tube between Faido and Sedrun. Breakthrough into the Sedrun section on 23 March by the
Faido- launched TBM marked the end of excavations on the world's longest transport tunnel, a
continuous bore of over 57km. Construction on this section of Gotthard began in 2001 in the
south at Bodio. Pre-work began in 1996, and included access tunnels and 800m-deep shafts.
Tunnels and Tunnelling, April 2011, p.5

10 YEARS AGO »

The world's largest operating TBM, a 15.2m-diameter Herrenknecht giant, should be joined by

a second mammoth 15.2m diameter TBM to be used on Madrid's M-30 south bypass project in
Spain. This second EPB machine, manufactured instead by MHI- Duro Felguera will be used by

the FCC and Dragados JV to bore the 3.65km long south tunnel for the scheme. On 21 February,
Madrid's mayor, Aloerto Ruiz Gallardon, visited the site with representatives of the project's
promoters, Madrid Calle 30, to view progress on the machine assembly, prior to commissioning in
March. Mitsubishi Heavy Industries (MHI) and Duro Felguera formed MHI-Duro Felguera in 2003 to
carry out "engineering, design and manufacture of TBMs.

Tunnels and Tunnelling, April 2006, p.6
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UTILITY SOLUTIONS

TERRATEC supplies not only large bore TBMs, but also smaller shields and pipe jacking
systems for the construction of utility tunnels; for sewage, power distribution and other
applications.

With over 20 machines delivered for utility tunnels in the last three years, with diameters
ranging from 300 to 3,000mm, TERRATEC has consolidated its position in the market as a
leading supplier of small bore tunnelling machines, complementing its well-established large
bore TBM range.
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Key people in this issue
SHAHZAD ORAKZAI

Shahzad Orakzai is the Programme Management Department
Manager at Abu Dhabi Sewerage Services Company (ADSSC). He is a
civil engineer with Masters in Business Administration and currently
undergoing his doctoral studies in business administration.

CAROLA EDVARDSEN

Carola Edvardsen is responsible for Cowi's activities within concrete
durability technology and service life design for new structures in
general, and bridges, tunnels and marine structures in particuar. She
has concentrated on combining durability technology of concrete
structures with the design of reliable new structures worldwide

MIRKO MARTINI

Mirko Martini works as Technical Manager for Salini Impregilo. He is
a Chartered Member of the ICE. He has a MEng in Tunnels and TBMs.
Mirko has been working in the Middle East for the last few years.
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QATAR RAIL CELEBRATES DOHA RED LINE
NORTHERN SECTION SUCCESS

QATAR — Excavation has been completed
on the northern section of the Doha Red
Line. The final TBM breakthrough was

on a section of tunnel between Legtaifiya
Station and Qatar University (QU) in late
March. The location is a point at which the
rail transfers from tunnel to an elevated
section.

Qatar Rail reported that overall progress
was moving ahead well, with over 85
per cent of tunneling for the Doha
Metro project finished and overall project
completion reaching 37 per cent. Some 37
stations are also under construction with
17 at the stage where the concrete roof
slab is being cast.

Tunnelling on the Red Line began in
July 2014. 1t stretches for 41km from Al
Wakra in the south through to Lusail. The
USD 2bn northern section was awarded
to the 1SG JV of Tmpregilo, SK, and Galfar
Al Misnad. In addition to the tunnels, 1SG
is constructing the seven underground
stations, but not the 11 other stations.

The first phase of the Doha Metro
project is expected to be complete in the
fourth quarter of 2019, while completion
of the Lusail Tram is set for 2020.

By 2030, all the three networks — Doha
Metro, Lusail Tram and the long-distance
rail, which will link Qatar with the GCC Rail
network - are expected to be complete.
With the completion of the first phase of
the Doha Metro and Lusail Tram, Qatar
Rail expects to offer 600,000 passenger
trips per day by 2021. By then, 37 metro
stations are expected to be complete, with
an average journey time of three minutes
between adjacent stations.

Commenting on the breakthrough,
Abdulla Al Subaie, managing director
of Qatar Rail said: “We are particularly
delighted by the progress on this section
of the project as we and our colleagues in
1SG have had to overcome some significant
challenges. Tt is well know that one of our
TBMs was flooded one year ago and the
achievement today shows how effective our

recovery operations were and that overall
project progress was not affected.

“Across the project as a whole we are
continuing to move to plan. Later this
year we will be over halfway to delivering
the whole project and tunneling, which is
currently at 85%, is expected to finish in
the Autumn. At that point, we move from
construction into systems installation as
track, power supply and signaling starts to
be installed. We also start the architectural
finishes of the stations.”

Saad Al Muhannadi, Qatar Rail chief
executive officer said, “Today is the first
in a series of major milestones on the
Doha Metro project over the next few
months. Soon we will see the completion
of tunneling on the Gold and Green Lines
and later in the year our longest line - the
Red Line will also finish its tunnels. All
these events are opportunities to share our
achievements with the public and we will
be making the most of each occasion.”

' W

Officials inspect the Herrenknecht TBMs prior to the start of tunnelling

Barry Crouchman, project director for
the 1SG joint venture added, “We made
our pledge to QRAIL to “Deliver Together”
and “Right First Time” in February 2014.
The combined efforts of the entire team,
client, contractor and project manager,
have resulted in the achievement which we
celebrate today and is a shining example
of what can be done when all parties unite
in order to achieve a common goal. As
we move into the second and final phase
of the project, we are confident that the
trust, professionalism and transparency that
we have built between us will assist us in
ensuring a similar success to the end of this
immense project.”

Salini Tmpregilo chief executive
Pietro Salini offered his own take on the
achievement: “We are the first group to
fmish excavation work on the Doha Metro
and it’s always a pleasure to be first,
especially when it happens to be Ttalians
who achieve it.”

Bavarian Brewery
pipeline installed by
pipe ramming

GERMANY — Two 800mm
steel pipes have been
installed at a brewery in
Bavaria, southern Germany.
The project is intended to
increase the production
capacity of the Herzoglich
Bayerisches Brauhaus
Tegernsee brewery.

www.tunnelsonline.info

The pipes are to connect
a new brewery site to the
existing brewery production
facility. The pipes will house
beer pipes, nitrogen pipes,
and also electric power lines.

Pipe ramming was
selected to install the
pipes underneath 11m of
existing building, and a
Koloss rig from German pipe
installation specialist Tracto-
Technik was supplied to the

. job.

Before ramming could
begin, building foundations
had to be chiselled out to a

 depth of 2 meters using a

hydraulic hammer. Then the
6m long steel pipes were
positioned and aligned.

Then the foundation area
around the pipe was refilled
with gravel concrete, securing
the outer wall of the building
and preventing the house

walls from crumbling due
to ground vibration during
the pipe driving process. To
make pipe jacking through
the gravel concrete possible
at all, the pipes were also
bubble wrapped.

The geology was sandy

' and gravelly boulder clay,

some 12m? of which needed
to be cleaned out of the pipes
with a suction excavator
after the job was complete.

April 2016 | Tunnels | 7
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BREAKTHROUGH ON CHENNAI METRO

INDIA — The second drive on Lot UAA-O1
of the Chennai Metro was completed as
the TBM reached daylight. The 1km-long
twin tunnels formed part of the city’s
Line One, running from Washermanpet to
Chennai International Airport.

Contractor Afcons Infrastructure had to
contend with difficult ground conditions
that included sections of 150MPa
granite, as well as sand, silt, and clay
with boulders up to 300mm in diameter.
The 6.65m-diameter Robbins TBM was
launched from a 28m-deep shaft for this
second drive in February 2015.

The machine broke through into a
reception shaft, emerging under water.
Allegedly the first breakthrough in India
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under wet conditions. The reception shaft
was filled with Bentonite slurry 10m from
the base slab in order to prevent water
entry from outside the diaphragm wall.

A spokesperson for the manufacturer
said: “The design utilised a combination
of 17-inch diameter disc cutters as well
as soft ground tools. Small grippers
located around the circumference of the
machine’s shield allowed for cutterhead
stabilisation in harder ground, while
additionally reacting the forces needed to
pull the cutterhead back from the face in
difficult conditions.”

Unexpectedly hard rock conditions
caused high cutter consumption rates and
slowed the advance.

To contend with this a geologist was
appointed to carry out face mapping for
the entire first drive, in both hyperbaric
and open mode conditions on a daily
basis to calculate optimal operating
parameters.

Gopal Dey, senior manager for
Afcons said: “We are really proud of our
executing team, who have maintained a
high standard of quality.

“We didn’t record any water leakage
or settlement at the surface, and we have
demonstrated a high standard of safety in
the tunnel during construction.”

Line One of the Chennai Metro
is a 32.1km-long route with 14.3km
underground and a total of 17 stations.

Chennai Metro TBM undergoing factory acceptance tests as well as inspections by the client

Singapore awards four
in one integrated depot
contract...

SINGAPORE — GS Engineering
and Construction Corporation
will build the world's first
‘four-in-one depot. The Land
Transport Authority (LTA)
awarded the SGD 1.99bn (USD
1.45bn) contract for the depot
and its reception tunnels to
the Korean contractor in late
March.

The East Coast Integrated
Depot will stack the train
depots for the East-West
Line, the Downtown Line and

8 | Tunnels | April 2016

the Thomson - East Coast
Line, and a bus depot, within
a 36ha (360,000sq.m) site.
The structure will be capable
of housing 220 trains and
550 buses. The integration
saves Singapore, a state where
space is limited, some 44ha
(440,000s0.m).

Construction of the depot is
expected to begin in Q2 2016
and complete in 2024.

...and three new station
construction contracts

SINGAPORE — In addition
to the integrated depot, the

LTA awarded contracts for the
Siglap and Bayshore Thomson-
East Coast Line stations, and
Xilin station on the Downtown
Line Three Extension. The three
station contracts were valued

| at SGD 1.31bn (USD 960M)

in total.

Siglap station was awarded
to a John Holland - Zhen Hua
joint venture for SGD 176M
(USD 128.3M). Both companies
are subsidiaries of the China
Communication Construction
Company (CCCC).

A joint venture of Who
Hup and Shanghai Tunnel
Engineering Co will construct

Bayshore station and its
associated tunnels. The
contract value was SGD 296M
(USD 215.71M).

Both stations will
additionally serve as civil
defence shelters. They are
scheduled to start construction
in Q2 2016 and are scheduled
to complete in 2023.

Xilin station and its
associated tunnels, as well as
tunnels to the integrated depot
were awarded to Samsung CE&T
Corporation for SGD 834M
(USD 607.8M) Construction is
due to start in Q2 2016 and
finish in 2024.

www.tunnelsonline.info

Technology for underground construction.

[ Alkali-free set accelerators for shotcrete

[ Products for mechanized tunneling: foaming agents
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[ Products for waterproofing: synthetic waterproofing membranes,

waterproofing accessories :
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UNIVERSITY LINK PROJECT OPENS

USA — Sound Transit opened its University Link light rail
extension on 19 March, adding mobility to some of Washington
state’s most congested areas. The University Link project is in
operation six months ahead of schedule and about USD 200M
on under its USD 1.9bn budget, Sound Transit announced.
University Link connects with the existing light rail line between
SeaTac and downtown Seattle

“Today, we celebrate an historic achievement — delivering
new high-capacity light rail that will transform transportation in
our region for the next century,” said Sound Transit Board Chair
and King County Executive Dow Constantine.

The University Link extension is estimated to nearly double
weekday ridership on the existing light rail line to more than
70,000 riders on weekdays by 2020.

Building the LRT project included about 4.6km of tunnels,
bid as two contracts for twin bore tunnels of 6.4m excavated
diameter: U-220, awarded to a joint venture of Traylor Brothers/
Frontier-Kemper (TFK), and U-230 awarded to a joint venture of
Jay Dee/Coluccio/Michels (JCM).

Consultants on the project included construction
management by firms CH2M and Jacobs Engineering (START);
final design by MacMillen Jacobs, Aecom and HNTB (Northlink
Transit Partners); as well as Hatch Mott MacDonald and LTK
Consulting Services.

TBM prepared for factory acceptance prior to the
successful project. The University Link opened on 19 March
six months ahead of schedule and USD 200M under budget

Sika opens new plant
in Canada

CANADA — Sika has
opened a mortars and
concrete admixtures plant
in Vancouver. It will serve
the Pacific Northwest
including major cities such
as Vancouver, Seattle and
Portland.

Christoph Ganz, Sika
regional manager for
North America said: "Local
production will be very
beneficial to customers in
the region by providing

reduced lead times and
faster deliveries. Moreover,
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improved product availability,

eliminating the cost of
shipping products from our
Edmonton and Montreal
plants and using locally
sourced raw materials will
enable us to optimise our cost
structure.”

The new facility in
Vancouver includes a modular
mortar plant and blending
equipment for the production
of a wide range of concrete
admixtures.

In addition to the
production area, the new
building also houses a
quality control laboratory, a
warehouse and office space
for administrative and sales
personnel.

Chris Dulake joins Mott
MacDonald

GREAT BRITAIN — Mott
MacDonald has appointed
Chris Dulake as major projects
portfolio director. Dulake
is due to join the company
in May and will be involved
with customer engagement
and “positioning Mott
MacDonald for major United
Kingdom and international
infrastructure projects”.

A spokesperson for
Mott MacDonald said:
"Chris has nearly 30 years'
experience as a civil engineer
and has worked on major
infrastructure projects
around the world. He joins
Mott MacDonald from HS2,
where he was engineering
director for Phase One. Prior
to this he spent seven years

| as chief engineer on the

Crossrail project. During this
time he was the single point
of engineering technical
authority for the programme,
providing technical leadership
to deliver a world-class level
of performance.”

Mike Haigh, Mott
MacDonald board director,
said: “Chris is a fantastic

Ribbon-cutting ceremony
at Sika's new plant

appomtment for us as

he has great insight

into the priorities for

clients undertaking major

infrastructure projects. He

will be a hugely valuable

resource for our staff due to

his vast experience and our

clients can only benefit from

his knowledge to help realise

their project ambitions.”
Mott MacDonald stated

. that it had told HS2 that

Chris would not be involved
in HS2's current procurement
processes.

The spokesperson added:
"Mott MacDonald is involved
in some of the world's
most recognised major
infrastructure projects, such

. as Crossrail, HS2, London

Power Tunnels and Thames
Tideway in the UK, Alaskan
Way Viaduct [replacement]
and East Side Access in the
United States, Hong Kong
International Airport third
runway, HKZM link, Africa's

. giant 7,000km Mwambani

Rail Corridor and the Tarbela
Dam hydropower expansion
in Pakistan. Chris will be
engaged across all of the
sectors and regions Mott
MacDonald operates and will
significantly strengthen the
company's service offering on

' major projects.”
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fully lit with LEDs in North America
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First 100% LED tunnel lighting solution
in this country
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A safe tunnel is first and foremost a well-lit tunnel.

Today, over 600,000 Schréder tunnel lighting luminaires are installed
in tunnels worldwide.

All Schréder tunnel lighting solutions ensure perfectly safe areas with a
minimised total cost of ownership and long lasting performance.

Schréder is your trusted partner to provide your complete tunnel
lighting solution.

From the photometrical study to commissioning and compliance
checks, from design to luminaire and control system set-up, our teams
of tunnel lighting engineers provide an intelligent control solution that
can be easily integrated into the main tunnel control network.
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Co Ma Tunnel
Vietnam
First 100% LED tunnel lighting
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EGLINTON LRT STATION GROUNDBREAKING

CANADA — The Eglinton Crosstown light
rail project broke ground on its first of 25
stations, Keelesdale Station, on 10 March,
the Province of Ontario announced.

"We are making considerable progress on
the Eglinton Crosstown LRT line,” said
Steven Del Duca, minister of transportation.

"The start of construction of the
Keelesdale station is an important
milestone and further proof of our
government’s commitment to provide
accessible, modern transit infrastructure
that will reduce commute times, create
jobs and improve the quality of life for
Ontarians.”

Keelesdale Station is one of the
underground stations on the 19km line,
and located at the intersection of Keele
Street, Trethewey Drive, and Eglinton
Avenue West.

A total of four TBMs are employed on
the project, which requires 5.75m diameter
tunnels.

Crosstown Transit Constructors, a
joint venture of Obayashi Canada, Kenny
Construction, Kenaidan Contracting and
Technicore Underground, won the contract
to build the 6.2km tunnel in 2012. A
second contract, awarded to an Aecon-
Dragados Joint Venture, are constructing
approximately 3.25km of twin tunnels
using the other two TBMs.

The Eglinton Crosstown LRT is the
largest public transit project currently under
construction in Canada and represents the
single biggest expansion of urban rapid
transit in the Greater Toronto and Hamilton
Area in more than half a century, according
to the Province.

Premier Kathleen Wynne attended the
ground-breaking ceremony to celebrate the
station groundbreaking.

The province has invested CAD 5.3bn

(USD 4.25bn) toward the capital costs of
the LRT line, which is expected to begin
service in 2021.

Metrolinx and Infrastructure Ontario are
working together to deliver the Crosstown,
which will remain publicly owned and
controlled.

The new LRT line will have 25 stations
and stops along Eglinton Avenue between
Weston Road and Kennedy Station, and
will also link to 54 bus routes, three
TTC interchange subway stations and
GO Transit. The Crosstown project costs

v il o

approximatety CAD 5.3bn (USD 4.25bn) in
2010 dollars.

"We are excited to move into this
next phase of the Eglinton Crosstown
LRT project - building the stations and
stops, track and signal infrastructure and
maintenance and storage facility to support
the line,” said Bruce McCuaig, president
and CEO of Metrolinx.

"The Crosstown is one of Metrolinx’s
key projects that will transform the way
Toronto and the region moves with a fast,
convenient and integrated transit network.”

The first of the Eglinton Crosstown stations broke ground in March

Closure joint
formwork installed on
Coatzacoalcos tunnel

MEXICO — The closure

joint formwork for the
Coatzacoalcos immersed tube
tunnel has been successfully
installed.

The tunnel is the first
immersed tube in Latin
America and connects the
city of Coatzacoalcos and the
petrochemical industry town
of Allende across a river in
the state of Vera Cruz.

The closure joint was
emptied and bulkheads were
opened in a 45-minute
operation by the Marine Joint

12 | Tunnels | April 2016

! Venture which comprises
Volker Construction
International and Dragamex
(Boskalis).

The road tunnel runs for a
total length of 1,200m with
a 690m stretch below the

riverbed.
The submarine section

is formed of five precast
concrete elements that
measure 138m-long,
25m-wide and 9.2m-high.
Casting took place in
specially constructed basin
in a dry dock positioned

| adjacent to the alignment.

| The elements were then

~ floated out of the dock on a

| specially constructed Volker

modular catamaran.
The company said the

| advantage of this was that

it could easily expand or
reduce its capacity, and was
very stable when lowering the
pieces to the prepared gravel
bed.

Locking fill was applied to
anchor the elements in place,
and then rock protection was
provided.

After this a six-
month period to allow for
initial settlement of the
elements took place before
construction of the closure
joint.

Tender and detailed
design was provided by TEC.

The delivery consortium
responsible for the project
was Constructora Tunel de
Coatzacoalcos (CTC).

L e s ST~ T A R ¥ 1]
Gaskets supplier
expands offering

GREAT BRITAIN — Seals

* and gaskets supplier VIP
' has taken delivery of two
. new "C Frame" LWB Steinl

presses which the company

| said would increase gasket

jointing capacity and also
facilitate the production

. of angled joints, which VIP

notes are increasingly being
required by gaskets for tunnel
segments.
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17 % higher penetration rates. New cabin with a 25 % increase in visibility and noise levels less than
69 dB. An intelligent, state-of-the-art control system and Sandvik iISURE® excavation management tool.

These are just a few of the features of which our new, fully automated tunneling jumbo
DT922iis made of. Built on a new, articulated carrier and offering a maximum drilling

coverage of 125 m?, the jumbo is fit for a vast variety of tasks in different settings.

Read more about DT922i at www.understandingunderground.sandvik.com/dt922i
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High Speed Two phase e Managing support of the- | (DSh)'s constructi'on and ‘ g(;th DSI Unde_rgroAund and
one delivery partner design stage and construction underground.busujesses have I'Constructlon. new Sl HE
confirmed stages .of the W?I’kS been reorg.ar.u.sed into two Chairman of th.e board will 2!
e Providing project separate divisions on the be announced in due course, ‘ INNOVATIVE TUNNEL ENGINEERING
GREAT BRITAIN — High engineering and construction market. DSI said Construction according to the company. S
Speed Two (HS2) confirmed management - will continue to trade The split of DSI Group i3 ' X . R
the delivery partner for its e Providing technical | under "Dywidag Systems into two divisions follows PR
first phase between London assurance of design International” or "DSI" and the acquisition of Jennmar
and Birmingham. The rail link Jim Crawford, HS2 keep its current company | businesses in Europe, Latin
will be delivered by a joint managing director for logo, the Underground | America, Australia and China
venture of CH2M, Atkins and construction said: "Today's business will use DSI ' (50% of the shares). This
Sener. contract award marks an | Underground as a name. acquisition is the largest in
Engineers from important milestone as we ‘ Both divisions will be DSI's history and involves
the companies will be continue to move towards ‘ led by two fully dedicated several countries and business
integrated within HS2 to the start of construction in | CEOs: Patrik Nolaker, locations.
provide engineering and 2017. | current CEO of DSI, will A successful merger of
construction management It is vital that we lead DSI Construction, Jennmar businesses into local
support, as well as assistance constantly challenge our whereas Michael Reich, DSI Underground businesses
with preparations for the suppliers to ensure we deliver current Chairman of DSI, is a sensitive process and
procurement of the main civil | long-term value for money will be the new CEO of DSI requires focus of the entire
engineering contracts. for the taxpayer as well as ' Underground. Nick Moses, DSI Underground leadership
The ten-year contract | a world-class railway for all ‘ current CFO of DSI, continues | team, including full

covers the whole of Phase our passengers, stakeholders | to act as CFO for the group dedication of the CEO.

1 One construction, with the and communities along the ‘ and both divisions in a DSI Construction will
team focusing on a number line." | shared role. Central functions = continue growing its
of key functions, including: . such as Legal, Finance, Geotechnical, Post Tensioning
e Supporting preparation Dywidag sets out Treasury, Internal Al{dit‘and and- Conc_ret_e Accessories

1 for, and procurement of, the corporate structure Marketing/Communication | business in its current

|‘ main civils contracts and ‘ will be shared between the | markets and beyond, led by

subsequent work packages, INTERNATIONAL — Effective | two divisions.The current | a fully dedicated CEO and

including stations and railway | from 1 March Dywidag ‘ DSI board of directors will committed management

systems ! Systems International not change and govern team.

USA — The Los Angeles County lowered in pieces to the bottom of the Park.

Metropolitan Transportation Authority future Expo/Crenshaw Station. Walsh-Shea Corridor Constructors

announced on 3 March a significant Excavation of the southbound is comprised of Walsh, Shea, HNTB,
| milestone occurred on the USD 2.058bn  tunnel is expected to begin in late Comstock and Arup, and is using a

Crenshaw/LAX light rail line. The TBM, April or early May, moving south under 21.5ft (6.5m) diameter TBM for the

a 21.5ft Herrenknecht machine named Crenshaw Boulevard from Exposition project’s twin 1-mile (1.6km) tunnels. TUNNEL DESIGN

after Harriet Tubman, an African- Boulevard toward Leimert Park. This At Leimert Park the TBM will turn

American abolitionist, humanitarian and  stretch of track will include three around to mine the northbound

reportedly a spy for the Union north underground stations: Expo/Crenshaw, tunnel. In total the Crenshaw/LAX Line GEOTECHNICAL ENGINEERING
|;‘ during the American Civil War, was Martin Luther King, Jr. and Leimert alignment is 8.5-miles (13.7km) long.

CONSTRUCTION MANAGEMENT
INSTRUMENTATION & MONITORING
WATERPROOFING & WATER CONTROL
TUNNEL REHABILITATION

MINING SUPPORT SERVICES

www.dr-sauer.com /

Salzburg | London | Washington‘l Toronto ' Dr. SAUER & PARTNERS
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FEHMARNBELT CLIENT ANNOUNCES
PREFERRED BIDDERS

DENMARK/GERMANY — The preferred bidders for the between Copenhagen and Hamburg by approximately 2.5 hours.
Fehmarnbelt Fixed Link have been named. Client Femern said Both the projects will be financed by users of the fixed link,
it had chosen a joint venture consisting of Vinci Construction Femern stated. The tunnel is expected to be open in 2021.
Grands Projets, Per Aarsleff, Wayss & Freytag, Max Bogl, CFE,
Bachy Solétance, BAM Infra, BAM International, Dredging
International, and Cowi.

The aim is to sign conditional contracts in mid-May, on the
understanding that binding contracts will be signed when the

German construction permit is in place.

In Germany, even though the political decision for the
project was taken in 2009, the process to give formal approval
by the authorities in Schleswig-Holstein is still in progress.

The Danish Parliament approved the proposed Construction
Act for the Fehmarn Belt fixed link road and railway tunnel in

early summer 2015.

The Fehmarnbelt project aims to construct an 18km-
long immersed tunnel between Denmark and Germany. Past
estimates have put the project at USD 7.3bn. 1t will have two
rail tubes and dual two-track road tubes separated by a service

and escape corridor.

The Fehmarnbelt link is expected to minimise the travel time

e e e L =]
Repair work wraps up
on Spirit Lake tunnel

USA — The U.S. Forest
Service confirmed in early
March repair work on the

According the public
affairs office of the Army
Corps of Engineers, when
Mount St. Helens erupted
on 18 May 1980, a massive
avalanche of rock and debris

SN &

Early concept art from the Fehmarnbelt project

} deposits of clay in the outlet

| tunnel's interior, and a 2.5ft
(0.78m) reduction in outlet

. tunnel diameter due to the

| encroachment of surrounding

rock. A subsequent inspection

of Aker Wirth tunnel-boring
and shaft-boring technology
CTE are now in a position to
offer the full range of EPB,

Slurry and Hard Rock TBMs."

Spirit Lake Outlet Tunnel is completely blocked the this spring revealed further Sandvik Mining and
complete. | natural outlet where Spirit damage and an additional Roch Technolog
Along with the U.S. Army Lake flowed into the North half-foot reduction in outlet formed 9y

Corps of Engineers, the
agency awarded a contract
repair the tunnel near Mount
St. Helens on the Gifford
Pinchot National Forest for
USD 3M to Cat Works, LLC,
last October. The Forest
Service said "the repairs will
address critical short-term
needs while more sustainable
long-term solutions are
explored.”

During the repair work
contractors installed
additional structural supports,
restored the outlet tunnel's
diameter and excavated the
material that had seeped into
the outlet tunnel's interior.

"Protecting downstream
communities is our number
one priority," said Jim Pefa,
regional forester. "These
important repairs will
reinforce the outlet tunnel's
integrity and give us time to
work with our partners to
find a more viable solution
for this geologically active
area."
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Fork Toutle River and on
into the Toutle, Cowlitz and
Columbia rivers.

The avalanche created a
dam of sediment, ash and
fragmented rock, with heavier,
less porous materials below
and more erodible pumice
and ash from pyroclastic
flows above it. Snow and rain
continued to feed Spirit Lake,
but without an outlet, the
water level rose closer to the
more easily erodible material.

Concerns for floods lead to
the construction of the Spirit
Lake Outlet Tunnel, which
was completed in 1985, and

| comprises a 40ft (12m) deep

intake shaft connecting to
an 8,465ft (2.6km) long,
11t (3.4m) diameter tunnel.
The Corps said since project

| completion, it has repaired

the tunnel many times, mostly
small repairs to "restore
tunnel integrity."

In October 2014 a routine
inspection revealed damage
to the outlet tunnel lining,

tunnel diameter.

CREG to supply Wuhan
Metro slurry machine

CHINA — CTE has announced
. that the China Railway
Engineering Group (CREG)
has been awarded a contract
to manufacture a slurry TBM
for Lot Ten of Wuhan Metro's
Line 6. The 6.5m-diameter
TBM will excavate the Qinwu
Running Tunnels with lengths
of 1,732m and 1,691m.
The tunnels pass under the
Han River for approximately

finished internal diameter of
5,500mm.

CTE was established in
2013 solely to market TBMs
manufactured by CREG
(formally CREC-TBM) and
to provide support to users
of CREG TBMs in terms of
field service and after sales
activities.

A CTE spokesman added:
| "With the recent acquisition

| 350m. The tunnels will have a

SWEDEN — Sandvik Mining
and Sandvik Construction
are set to merge into one
business: Sandvik Mining and
Rock Technology. The new
structure will be effective as
from 1 July 2016 and Lars
Engstrém, currently president
of Sandvik Mining has been
appointed president of the
new business area, Sandvik
Mining and Rock Technology.
Dinggui Gao, president of
Sandvik Construction will
leave the company on 1 July.
Bjérn Rosengren, Sandvik
president and CEO added:
"Products developed for the
customer segments mining
and construction are based on
common technologies with a
similar aftermarket offering.
In addition, manufacturing
units are already largely
shared with [...] shared front
line resources. By joining the
operations into one business
we achieve a leaner and more
efficient structure.”

www.tunnelsonline.info

To make it possible to oversee and control drilling
while blasting is on-going in another part of the mine,
we have designed our remote control system. Visit
ideasmovemountains.com to learn more about how we
minimize risk and maximize production.

Ideas move mountains.

Atlas Copco

Sustainable Productivity
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Tunnelling Association
of Canada sees rapid
membership growth

CANADA — The Tunnelling
Association of Canada's (TAC)
ongoing effort to increase
membership is showing
excellent results with more
than 400 individuals and
firms expected to renew

or join for the first time in
2016.

At the end of December
2015, the TAC active
membership count was stated
as 391, which included 50
corporate members, 293
private members, nine retired
members and 39 student
members. This reflects a year
over year increase of 10.5 per
cent from December 2014's
member count of 354.

needed to be replaced.

-

e 1l ez
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Illustrative photo of a Washington DC Metro station
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| than 100 countries across the

Brokk marks 40th
anniversary this year

SWEDEN — Brokk,
manufacturer of remote-
controlled demolition
machines, is celebrating 40
years in 2016. Brokk said it
introduced its first demolition
machine in 1976 to demolish
a furnace at a lead smelting
plant.

"It all started in 1976
when two entrepreneurs in
Skelleftea, Sweden, faced a
confined space demolition
challenge that led them to
develop the world's first
demolition robot," the
company said in a release.

For the past 40 years,
Brokk has, by its own count,
delivered about 7,000
demolition machines to more

Crews worked through the night to ensure repairs were
made by the following morning.

The system’s general manager and CEO Paul Wiedefeld said
at the time of the shutdown: "While the risk to the public is
very low, 1 cannot rule out a potential life safety issue here, and
that is why we must take this action immediately. When 1 say
safety is our highest priority, 1 mean it.

“That sometimes means making tough, unpopular decisions,
and this is one of those times. 1 fully recognise the hardship

R F e

- \

world.

"We are proud and
excited to be celebrating 40
years of innovation in the
remote-controlled demolition
industry," said Peter Bigwood,
vice president for sales and
marketing for Brokk in North
America.

"Our products have not
only changed the nature
of the demolition business,
but they also improved the
environmental and safety
factors for contractors and
operators worldwide."

Brokk said it will be
celebrating the anniversary
with a range of events and
a preview of the new Brokk
120 Diesel, its smallest
diesel-powered model
offering. |

B \What do you think?
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WASHINGTON DC METRO SHUT AFTER FIRE

USA — The Washington DC metro was shut down for 29
hours last month to perform emergency safety checks after
an electrical tunnel fire. Workers inspected 600 jumper cables
along all tunnel segments in the system following a tunnel fire
yesterday. No one was injured.

The shutdown, which the operator called unprecedented,
impacted all six lines and 91 stations. Inspections revealed
26 areas where damaged jumper cables and connector boots

this will cause.

“As a preliminary matter, the conditions appear disturbingly
similar to those in the L'Enfant incident of a year ago, and our
focus is squarely on mitigating any risk of a fire elsewhere on
the system.”

Last year one person died and 83 people were hospitalised
after a Washington metro tunnel filled with smoke.

After the shutdown, Metro released a statement on the
works: “Metrorail service will resume [...] on a normal weekday
schedule. However, if additional track repairs are needed, Metro
will announce the areas that are in need of repair as soon as
they are known.

“Beginning at midnight a team of electricians and cable
construction crews walked through 100 miles of tunnel
inspecting for defects in jumper cables, connecting boots that
were damaged or improperly positioned, water infiltration, and
debris that could burn near cables.

“Repairs that do not require immediate action will be
scheduled after normal service hours.

“While these findings do not indicate that cable fires were
imminent, these conditions are hazardous and increase the risk
of fires on the tracks.

“Metro’s Safety investigators are reviewing the history
of the damaged boots and cables, and all findings will be
shared with Federal Transit Administration (FTA) and National
Transportation Safety Board (NTSB). Investigators will then
review inspection records, age of materials and maintenance
records to identify any procedures that were not followed or
standards that were not met.”

Prior to the resumption of services, Wiedefeld issued
another statement: “I know that today presented a hardship for
many throughout the region, but 1 want to emphasise that this
shutdown was indeed necessary. 1 want to thank everyone for
their patience and support in putting safety first.”

“Throughout this intense inspection deployment, our focus
has been on effectively mitigating fire risks,” said Wiedefeld.
“We are being as clear as we can about what actions we have
taken so that customers and employees feel safe as they ride
Metro.”

www.tunnelsonline.info

ABOVE GROUND
AND BELOW

COWI Tunnel North America (formerly Jenny Engineering Corporation) is
a leading tunnel consultinglgroup built on over 80 years of international
experience. Ihe breadth and depth of our experience in design,
inspection and construction engineering enables us to contribute to

the creation and operation of the most challenging tunnel infrastructure
projects worldwide,

WW\W.COWi-na.com

POWERING YOUR 360° SOLUTIONS > ' o

COWI is a leading consulting group tihat creates Vel
society through our 860° appreach. We tacklechal
create cohesive solutions for ourGUStOmers.

people and
vantage points o
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Left: Transport
Minister Lord
Ahmad has visited
the Crossrail
project to see the
progress that
has been made
to install the
permanent track
in the new rail
tunnels.

Over 10km of
track has been
laid so far for the
new railway which
will be known
as the Elizabeth
line when
services through
central London
commence in
December 2018.
The Transport
Minister visited
the new Custom
House station
site and the
eastbound tunnel
where he saw
the recently laid
track
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CONSTRUCTING A SUSTAINABLE FUTURE

At VINCI Construction Grands Projets, we engineer solutions that are not only financially
competitive, but also work in a way that is sustainable for the planet.

Sustainability goes beyond the care we take in protecting our people and our environment.
It's also a commitment to offer new solutions to our clients and stakeholders.

We nurture Innovation.
Every two years, the VINCI Innovation Awards get increased entries, reaching 2,075 in
2013. These awards reflect the core values of the group and we are proud at VINCI

Construction Grands Projets that the Lee Tunnel project (Thames Water) was awarded
the Grand Prize in the UK & Ireland.

To learn more please visit www.vinci-construction-projects.com/british-isles

OO

Discover more... viINEI] {
O CONSTRUCTION

GRANDS PROJETS

Advanced Soil Testing Rock Testing

Geolabs Limited has the As well as the routine basic tests such as point load and
equipment and expertise to UCS, Geolabs Limited also offer more sophisticated testing
perform a wide range advanced such as Young’s Modulus, Poisson’s Ratio and Shear

soil testing, including anisotropic  Modulus under unconfined and triaxial conditions. We can
triaxial tests with small strain also undertake P & S wave velocity measurements and
and shear wave velocities, other bespoke rock tests. The precisely controlled strain
cyclic direct simple shear, rate of our customised rock shear box allows peak and
constant rate of strain residual shear strengths to be accurately measured on rock
oedometers and others. specimens having shear surfaces up to 140 mm square.

Testing of onshore and offshore samples from worldwide projects
performed to recognised international standards and bespoke requirements

samples tested from around the world
(DEFRA import licence 101767/198572/2)

GEOLABS 5 Geotechnical Soil and Rock

Laboratory Testing

Email Main Laboratory & Head Office Birmingham Laboratory

admin@geolabs.co.uk +44 (0)1923 892 190 +44 (0)121 296 4600
UKAS

TESTING

www.geolabs.co.uk

BAM Ferrovial Kier JV have a large number of specialist pieces of machinery for
sale from their Farringdon site.

For full details of all equipment available and prices, please visit www.site-cycle.co.uk
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WTC 2

Registration is open for the worldwide tunnelling
event of the year as it returns to North America.
The Underground Construction Association of SME
(UCA of SME) is hosting the 2016 World Tunnelling
Congress (WTC) in San Francisco. Expect as many
as 600 unique technical presentations, short

April 22-28
San Francisco
www.wtc2016.us

When and where

courses and breakout sessions, and more than 200
exhibitors from around the world. Be sure to visit

Tunnels & Tunnelling at Booth 1215

Exhibitors list

ABC Industries, Inc 315
ABC Ventilation Systems 1207

Advanced Concrete Technolo- 1115
gies

Aecom 314

Aecom delivers integrated solutions to major tunnel projects, total-
ing more than 1,000 miles worldwide. Our experts are well versed in
all methods of tunneling in every type of ground condition. Aecom
connects knowledge and experience across our global network of
experts to help clients solve their most complex challenges.

Aerix Industries

AFTES Paris 2017

AFTES Plant Equipment Branch
Agru America, Inc

AIL Mining

rAkkerman

Alpine Equipment

Amberg Group

American Chemical Technolo-
gies, Inc

Amix SystemsrLtd

Antraquip Corp
ArcelorMittal Wire Solutions

Arup

Arup is a trusted industry leader in the planning, design and delivery
of underground projects of all types and sizes. Arup's multidiscipli-
nary, collaborative approach uses committed specialists to produce
innovative solutions to the world's most complex and challenging
tunnel projects. Please visit us during WTC 2016 at Booth 406.

24 | Tunnels | April 2016

ASI Marine
Astaldi S.p.A.

Atlés Copco Rock Dnlls AG
Austrian Soci;t\[ for Geo;lre-
chanics
Avanti Inte}nationalr 3
Babendererde Engineers, LLC

Bakérsﬁeld Pipe & Su;;ply

Ballard Marine Construction

Bamser

BASF Corporation

Bauer Founda}i;)n Corp

Becker Mining Amé;ica

Bekaért Maccaferri Uﬁder—

ground Solutions (BMUS)

‘Bessac '

Biomarine,wlnc : 3
Bonar
Bouygué; i’ravaux Pl;b]ics
Brasfond USA '

' Brazilian Tunnellirringfommitt;e’
British Tunnelling Society
Brokk Inc : 7

= Brookville Equipmént Corp

Cambria County Association
For The Blind and Handicapped
(CAB)

Cascade Dr?li{ng LB
Case Foundation Company
CBE Group

wwiw.tunnelsonline.info
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CDM Smith

ChemGrout, Inc

Comtrol International

Condor Earth Technologies, Inc
CowiNA

COWI North America is a leading bridge, tunnel and marine engineering
consulting group built on over 80 years of international experience. COWI
Tunnel North America (formerly Jenny Engineering Corporation) is an
internationally recognized consulting group specializing in the planning,
design, inspection, and construction management of tunnels, shafts, and
underground structures.

CREG TBM Germany GmbH

Crux Subsurface, Inc

& Co KG ‘
Daigh Company, Inc | 602

Dakota Fabricating Inc : 2o
Datwyler Sealing Technologies 702
David R. Klug & Associates, Inc 802

DeNeef Consfrucﬁon Chemi- 503
cals, Inc

Denka 920
Derrick Equipment Co 608

DH Charles Engineering, Inc 420

Dibit Measuring Technique 716
USA, Inc

DMT GmbH & Co KG 914
Dr. Sauer & Par:tnérs 'Corp 1013
Drumcutters Internationalilar 610
Dry Systems Technologies 403
DSI Underground Systems 825
E-Berk B 02
EC Applications - Tunnel Lining 1313

Ein Shemer Rubbe; lndﬁs‘tries 718
A.CA. Ltd

Elasto Plastic Concrete 309

Ernst & Sohn a John Wiley & 320
Sons Co

Euclid Chemical Co 1332
Euroconsult Grou; ;. 917
Everest Equipme;t Co 500
Fama S.p.A. 7 - EED
FBG Korea, Inc X BT 1321
Fermacell GmbH i | 727
Fiori Grotjp S.pA. B | 1021
Forta Corporation A -

Gall Zefdler Coasult;mts 1209

Geocomp Corporation/Geofest- 915
ing Express, Inc.

Geoconsult Group y 725
Geodata S.p.A. ' ! bX 1127
Gebkon, Inc - : | 712
GeoTunnel S.R.L. 2 1035

Gomez International, Inc i 1307

www.tunnelsonline.info

Grace

Grindex Pumps

Halfen GmbH

Hatch

Hatch Mott MacDonald
Hayward Baker Inc

HBI Haerter - Consulting
Engineers

Heintzmann Corp
Helix Steel o
Herrenknecht AG
HIC Fibers, Inc

HNTB Corp

Hobas Pipe USA

Impreservice Srl

7 Industrias Y Servicios El Tigre

I IERS 201 6 ;

Innovative Wireless

| Techno!ogies

Istrice Fibres

ITA Young Members | UCA
Young Members

Italffer SpA
J.H. Fletcher & Co
Japan Tunnelling Association

Jennmar Corp

Joint Specialist Immersed
ILES

Joy Global

Kern Tunneltechnik SA

King Shotcretie”Soilutions

Konnx Inc

k;)steel Co, Ltd T

Line Power

Lovsuns Tunneling Canada Ltd

Lovsuns is proud to have come from a legacy that has built and refur-
bished 600+ TBMs for 400+ projects around the world. 2500km of com-
pleted tunnels is just the start of our ambitious journey into the future.

Malcolmrlirirllingr Co Inc 721
Mapei Corp 1136

MAT Mischanlagentech- 408
nik Branch Office BAUER
Maschinen Gmb!

McDowell B Eéu:prﬁent

McMillen Jacobs Associates

McMillen Jacobs Associates, recognized as one of the world's experts in
the design and construction management of tunnels, deep shafts and
portals, is a highly technical firm providing expertise in underground
infrastructure for the water, wastewater, transit and hydropower markets.
See us at WTC: Booth 912, North Exhibit Hall.

Measurand Inc 700

Measurand Inc. is a leader in shape-sensing technology. We can help you
revolutionize your monitoring plan with SAA, a unique chain of inclinom-
eters on a reel. SAA is dramatically easier to install, has an unprecedented

range, and survives long after others have failed.

April 2016 | Tunnels | 25



ﬁ INSIGHT [/ SHOW PREVIEW

METALLIANCE

nger Bearings | j Local k"OWIEdgel

won global expertise

Microtunneling Inc

Mighty Shield Industries Sdn Bhd
» M«meARC Systems Amerlca annon & Wilson, Ine
’ Mmmg Equlpment Ltd ‘ Shotcrete Technologies, Inc

Meretrench ‘ Shoterete Technologies, Inc has been supplying the mining and tunnel

'MWH Global q ‘ industry with the most efficient Shotcrete products and services for over

L 30 years. SHOTSET 250 Liquid Accelerator is an industry standard, and - = - = = L
NayorPipe Co the company’s ShotTech Rabotic Arm can be mounted on many types of CH2M is working with clients worldwide to maximise the
carriers. In addition to Robotic Arms, Accelerators, nozzles etc., Shotcrete

] Nexans AmerCabIe % Technologles Inc has developed a robotic centrifugal process that is used | development potential Of thEir underground infrastructure.
[ l\iFM Technologles TN in both vertical (shaftlmmg) and horizontal (shotlining) applications. ; 2 : e
’ ‘ and with contractors to bring construction proposals to fruition.

i Nicholson Construction Co

Nightstick by Bayco Products

Nightstick, designed and manufactured by Bayco Products, is a global brand L a e : ity U . .
of professional-grade flashlights, headlamps and Intrinsically Safe lighting oldata | et We prOVIde state-of-the-art tunnel de5|gn and
solutions that exceed industry standards in performance, quality, user-safety = 5 e |

and value. Nightstick Intrinsically Safe lighting is Class I, Divis<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>