
Alice’s entourage
Alice is made up of a main shield/
cutterhead and three back up gantries 
that are connected like a train with a 
series of carriages. Gantry 1 contains 
the TBM operator’s cabin, transformers 
(these turn the power into the correct 
form needed to operate the cutterhead) 
and pumps which inject grout behind 
the tunnel lining. Gantry 2 installs the 
services pumps along the sides of the 
tunnel and Gantry 3 contains the cranes 
which lift the precast tunnel lining 
segments into place.
A little way behind is a fourth gantry, 
which installs the culvert that will run 
along the floor of both tunnels and will 
carry the cables for the services needed 
for the operation of the tunnel. 
Behind that, road-building materials and 
machinery are being used to build the 
floor level of the tunnel up to the height 
of the culvert. This is the first stage of 
construction of the actual motorway that 
will run through the tunnels.

Once Alice is underway on her 
southbound journey, work will also start 
on construction of 16 cross-passages 
that will connect the two tunnels. Also, 
the mechanical and electrical fit-out – to 
provide the lighting, ventilation, drainage, 
communication and fire protection 
services for the operational tunnels – will 
get underway in earnest.
Construction of the Waterview tunnels 
is on schedule for the opening of the 
Waterview Connection in early 2017.

How do other TBM’s turnaround? 
Many TBM’s are buried at the end of 
their work as recovering them can be 
prohibitively expensive. In other cases, 
tunnels are built using two TBM’s working 
simultaneously – preventing the need 
to turn them around. The UK’s Crossrail 
project has eight different TBMs. 
Other TBMs around the world have been 
turned around using a similar method to 

Alice. What makes this one different is 
Alice’s size. Most other TBMs that are 
turned around are much smaller than 
Alice – with a diameter of around 6-9m 
compared to Alice’s 14m. Alice will be 
the largest machine in the world turned 
around using this method.
Lack of space is the big challenge, other 
TBM’s have been turned around utilizing 
air bag lifting systems, steel bearing 
roller systems, or rail and turntable 
systems but these options all require  
a large area to maneuver. 
Our team is challenged with turning 
Alice around within the confines of the 
Northern Approach Trench, in an area 
just 25m by 39m. To make things even 
more complicated, the vent building for 
the southbound tunnel is also partially 
constructed over the top of the northern 
approach trench. This means there is 
limited space for the cranes which are 
needed to lift the temporary structures 
needed for the turnaround into place.

How long will it take? 
It will take five months to completely turn 
Alice and her entourage of gantries and 
to resume the main drive south. 
There is insufficient space to allow all 
three gantries to be positioned behind 
the TBM shield for the re-launch. 
Therefore, the shield, Gantry 1 and a 
temporary, smaller Gantry 2 (dubbed 2.1) 
will make an initial 300m drive.
Gantry 2.1 will then be removed from 
the tunnel and Gantries 2 and 3 brought 

out of the completed tunnel, turned  
and positioned behind the TBM.
Only with all three gantries in position 
will the main drive south resume.

Why can’t you use gantry 2.1  
all the time?
Although gantry 2.1 can do the same role 
as gantries 2 and 3, it is much slower. 
Gantry 2 and 3 can place ring segments 
much faster.

HOW WILL YOU STOP ALICE FROM 
GETTING STUCK?
Alice will slide on big steel plates that have been greased with lanolin to make 
them slippery. Over 200L of lanolin from NZ sheep will be used to help Alice turn 
around. Lanolin is commonly used in make-up products such as lipsticks and lip 
balms, as lanolin is completely biodegradable it is a more environmentally friendly 
choice than alternative products.

Alice’s arrival at Waterview marks 
the halfway point on the huge 
Waterview Connection project; 
completion of the first (southbound) 
of the twin tunnels that will connect 
Auckland’s Southwestern and 
Northwestern motorways. 

The milestone also marks the beginning of a whole 
new challenge; our engineers must now turn the mega 
machine around in the northern approach trench, 
ready to begin her journey back towards Owairaka  
in early 2015. 

It is not unusual internationally to turn a tunnel 
boring machine, what makes Alice’s turnaround 
extraordinary is the sheer size of the machine and  
the constricted area in which the maneuver must  
take place.
At 87.7metres in length and weighing in at 3100 tonnes, 
Alice and her entourage of trailing gantries add up to 
one big machine. Too big to be turned around in one 
piece in the space available inside the tunnels’ northern 
approach trench at Waterview. 

So over the next five months they will be separated, 
much like a train with a series of back-up carriages, 
and brought out of the tunnel one at a time, turned  
and then reconnected and relaunched to complete  
the second tunnel.
Full tunneling operations are due to resume by March 
2015 and Alice is due to complete the northbound 
tunnel by October 2015. Work remains on schedule 
for full completion of the Waterview Connection 
project, including opening the tunnels to traffic,  
in early 2017.

ONE TUNNEL BUILT, ONE TO GO

Contact us at  
info@wellconnected.co.nz  

if you would like to receive  
Project Updates by email

freephone 0508 TUNNEL (88 66 35)
project website www.nzta.govt.nz/waterviewconnection

follow the project on twitter www.twitter.com/wcnow
watch videos on youtube www.youtube.com/wcnow

Time flies when you’re having fun. It’s hard to believe it’s been nearly 12 months since Alice headed off 
on her marathon 2.4km journey from Owairaka to Waterview. Here’s a quick recap of her journey so far.

WATERVIEW CONNECTION PROJECT

Warming up: Like all smart athletes, Alice got off to a slow start, 
pacing herself for the big journey to ahead.

October 2013: Ready, set, go! Branden Hall, the south 
Auckland schoolboy who gave Alice her name, launches  
the giant TBM with Minister of Transport Gerry Brownlee  
and Auckland Mayor Len Brown.

A world-first at the 500m mark. Alice got a chance to catch her breath in early 2014 when we stopped tunnelling to install a specialised 
gantry in the tunnel. The 95m, 400t gantry places the services culvert that will run under the motorway in the tunnel. It is the first time 
in TBM history that the installation of the services culvert has been separated from the TBM. The innovation has been an outstanding 
success: by August the culvert gantry had caught up to the TBM.

Beginning to look like the real thing! As the gantry places  
the services culverts end by end, the sides of the tunnel are 
backfilled up to the same level, creating the foundations for the 
new motorway. A second layer of backfill will be added in 2015,  
to form the final road level.

Building as she goes: As well as excavating through the ground, 
Alice places the two metre wide rings of reinforced concrete that 
line the tunnel.Big loads! Tunnel lining segments are delivered to Alice 100t or one complete lining ring at a time.

Halfway home! In early June, Alice hit the 1.2km mark – halfway on her mega journey to Waterview. 
On the left of this striking shot is one of the 16 cross passages – one every 150m – that will connect the 
twin tunnels once complete. The location of each cross passage is marked by steel segments that will 
be removed when excavation of the passages begins.

Me too! 
Not too be 
outshone, 
just a month 
after Alice hit 
the halfway 
mark, our East 
Tamaki Precast 
yard did the 
same, having 
produced over 
13,000 of the 
24,140 precast 
ring segments 
needed to line  
the twin 
tunnels. Lined 
up side by side 
the segments 
would reach 
almost 60 
kilometres – 
from Albany  
to Pukekohe 
and beyond!

Will the first tunnel open while the other  
is being constructed?
We would like to be able to deliver some of the benefits of the Waterview Connection 
project early; however it is not possible to open just one tunnel for a number of reasons.
The tunnels cannot be opened until the ramps and connections between the 
Northwestern (SH16) and Southwestern (SH20) motorways, and other improvements 
along the Northwestern Motorway, are completed.
Once Alice has finished her work, the separate tunnels will be fitted out with all the 
lighting, ventilation, communications and fire protection systems. The testing and 
commissioning of these systems require both tunnels to be available.
The tunnels will also be connected by 16 cross passages, one every 120 metres. Should 
there be a fire in one tunnel, the cross passages will provide safe access to the other. 
Therefore, both tunnels need to be open and operating for this to happen.

Four new viaducts will connect the Waterview tunnels to the existing northwestern motorway when the 
Waterview Connection is complete in early 2017. Ramp 1 will take traffic travelling along SH16 from the city 
into the tunnels, Ramp 2 will take traffic from the tunnels onto SH16 westbound, Ramp 3 will take traffic 
travelling from the west into the tunnels and Ramp 4 will take traffic travelling from the tunnels eastbound 
towards the city.

What will happen to the spoil conveyor?
The conveyor on the TBM is fixed. As the TBM excavates its way back from Waterview 
down the second tunnel, the spoil will travel back along the conveyor to the northern portal. 
An intermediate conveyor will be built at the northern portal that transfers muck from 
the conveyor in the second tunnel, to the main conveyor in the first tunnel which will then 
continue to run spoil down the first tunnel and out to the muck building.By the time the 
second tunnel is complete we will have built 5.5km of conveyor.

Turning Alice, the world’s 10th  
largest-diameter tunnel boring machine,  

is taking international engineering  
expertise and experience and a good  

measure of Kiwi ingenuity.

It takes 300 trucks a day to keep pace with Alice. Managing 
the huge volume of spoil produced by the tunneling is a major 
logistical challenge. As Alice moves forward, she produces over 
8,500m3 of spoil every day –adding up to nearly 400,000m3 over 
her 2.4km journey. All that material travels via a conveyor system 
to a spoil handling building, before being carried by truck to our 
landfill site 18km away at Wiri. There, it is being used as clean 
fill to rehabilitate the disused Wiri Quarry for future industrial 
and commercial development. As Alice hits the halfway mark, 
our truck and trailer units have made about 30,000 trips and 
travelled over 1 million km!

Alice broke through into daylight at Waterview at 1.45pm on Monday 29 September.

Phew! We’ve made it!

ALICE ARRIVES AT WATERVIEW!

THE JOURNEY SO FAR…




