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The WestConnex
Project
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Key figures

33 km of new highway
22 km tunnels (linear) divided in 3 contracts
Constructed between 2015 and 2023

An interchange at Rozelle under construction

The whole scheme
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The WestConnex Project 01

7.4 km of twin tunnels + ramps
> 21  km of tunnel excavation including ramps and 
ventilation tunnels.
Project cost : AU$3.9 bn

WCX3A

August 2023



7

The WestConnex Project 01

Project Structure: ASBJV 
Unincorporated JV
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Overview
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The WestConnex Project 01

M4-M5 Link Tunnels
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Overview
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The WestConnex Project 01

Geological Map

87% Hawkesbury Sandstone

10% Ashfield shale

3% Soft Ground
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Tunnel and 
Geotechnical Design
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Tunnel Design
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Tunnel and Geotechnical Design02

Rockbolt design : 
Rock wedge analysis with Unwedge
Pattern bolting  with bolt spacing between 1.2 and 
2 meters   

Shotcrete design : 
Barrett and McCreath (1995) complemented  by Christine 
et al (2017)
Shotcrete thickness of 100 mm

Support design
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Tunnel Design
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Tunnel and Geotechnical Design02

Supported ground
No access under unsupported ground
Sequential excavation
Supported ground completed with rockbolts
and shotcrete

Sequence depending of production needs

Sequence constraints
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Geotechnical Design
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Tunnel and Geotechnical Design02

Ground categorization and specification
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Geotechnical Design

14

Tunnel and Geotechnical Design02

“observational” approach for the implementation of the 
groundwater control measures

Ingress limited by the client to 1 L/s/km
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Geotechnical Design
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Tunnel and Geotechnical Design02

Third parties’ impact
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Geotechnical Design
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Tunnel and Geotechnical Design02

Third parties’ impact
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Design
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The WestConnex Project 01

Shallow cover tunnel design

Grouting

Groundwater model and contamination transportation

Shafts design

Structural design

Durability design

Bridging slab

Etc. 

And much more geotechnical / structural
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Design coordination / integration – Digital Engineering 
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Tunnel and Geotechnical Design02

Spaceproofing

Rhino/Grasshoper
Tunnel, Civil, M&E constraints

August 2023BOUYGUES CONSTRUCTION AUSTRALIA | 



Delivery strategy
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WCX3A scope - delivery phase strategy: 4 main challenges 
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Delivery strategy03

1. Spoil management 

2. Concrete and Supply for Civil Fit-Out works during tunnel excavation 

3. Integrated M&E works during tunnel excavation & fit-out works

4. Interface of other existing assets e.g. the City and Pressures Tunnels from Sydney Water, the proximity of properties –
especially at the portals and Rozelle Stub Tunnels, the Sydney Metro, the assets at Hawthorne Canal
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Tunnel Production Line principle
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Delivery strategy03

1320 m

• Deluge & test
• Conduits
• Hydrant & test
• Barriers
• Backfill
• Rising main
• Painting
• EER
• End Walls

• NFC
• Asphalt
• CRCP
• XP structural slab
• XP pits & conduits
• XP apron slab

• Trenching
• Drainage
• Pits
• Cross drain
• Strip drain
• Shotcrete

• Benching
• Blinding

• Excavation
• Bolting
• Shotcrete

Finishing team
• Barriers at Pulling Bay
• Grinding
• Line marking

~120 m~240 m~240 m ~120 m~120 m

1 month2x 2 weeks2x 2 weeks2x 1 month2 months

M&E works

480 m

Traffic XP
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Tunnel Production Line principle
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Delivery strategy03
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Tunnel Production Line principle
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Delivery strategy03
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Tunnel Production Line: dust management / Tunnel 
Compartmentalization 
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Delivery strategy03

ExcavationCivil fit-outM&E

Br
at

tic
e

Br
at

tic
e

Dust free

Top Heading
Benching & 

blinding
Trenching & 
strip drain

Wheel washing facility 
(once blinding 
completed)

Pedestrian

Traffic
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Dust Management – Product development 
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Delivery strategy03
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Tunnel Production Line: tunnel logistic / traffic
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Delivery strategy02

Traffic towards the excavation face
Traffic leaving the tunnel 
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Lean – Continuous Improvement - Anticipation
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Delivery strategy03

LEAN HAS GIVEN US 
THE CULTURAL 

CURIOSITY TO WANT 
TO IMPROVE 

… AND THE DATA TO 
SHOW US WHERE TO 

IMPROVE 

August 2023BOUYGUES CONSTRUCTION AUSTRALIA | 



Tunnel Production Line Improvement #1
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Delivery strategy03

1200m

Tunnel ExcavationTunnel Civil Fit-Out

Finish team

M&E

480m min.

CXP
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Tunnel Production Line Improvement #2
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Delivery strategy03

1080m

Tunnel ExcavationTunnel Civil Fit-Out

Finish team

M&E

480m min.

CXP
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Tunnel Production Line Improvement #3
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Delivery strategy03

960m

Tunnel ExcavationTunnel Civil Fit-Out

Finish team

M&E

480m min.

CXP
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Tunnel Production Line Improvement #4
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Delivery strategy03

840m

Tunnel Civil Fit-Out

Finish team

M&E

480m min.

CXP
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Tunnel Production Line Improvement #5
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Delivery strategy03

720m

Tunnel ExcavationTunnel Civil Fit-Out

Finish team

M&E

480m min.

CXP
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Delivery strategy03

A “CAN DO” 
Culture: 
Vision & 
Milestones

“Integrated, 
Inclusive,
Improved”

M4: JAN 21
• SPI/PBR M110/M120 1st Tunnel Breakthrough 

(Feb)
• SPI M110/180, M120/190 Y-Junction Cavern 

Development 100% (Feb)
• HAB M110/160, M120/170 Y-Junction Cavern 

Development 100%
• Overall Tunnel Civil Fit out 30% (25% TBC)
• Super T 100% 
• M&E 20% (10% ~ 20% area available)
• EV 56%

2020 End 2022

Progress

M2: JAN ‘20
• All  Heading Road Headers (22) 

Producing
• SPI Cut & Cover Commenced
• EV 20%
• 50% IFC 
• M&E Installation Subcontracts let

M3: JUN ‘20
• All work fronts producing
• Design Complete
• EV 35%
• Major Procurement Complete
• M&E – Construction in mainline
• All – IFC 100%

20212019

M1: JUN ‘19 
• All sites producing via 

Roadheader
• Design IFC 15%
• EV 10%
• M&E DCD Complete

M7: JULY 22
• Rozelle Stub 100%
• Tunnel M&E 100%
• T&C level 2-5 90%
• Commence T&C Level 6 
• EV 95%

M6: JAN 22
• Overall TCW 95%
• Tunnel M&E installation Works 90%
• SPI Ventilation Building Structure 100%
• All SS Energisation with Permanent Power
• FAT RIM 3 & RIM 4 100%
• STF: FIT/IFIT completed
• OMCS FAT (SICE) 100%
• T&C Level 4 Commenced
• EV 90%

VISION 22 
NOV 2022
“Integrated. Inclusive. 
Improved”

0%

100%
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Integrated quality process control and validation 
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Delivery strategy03

Lot management & 
monitoring

Punch lists Tunnel / Civil / 
M&E / T&C for quality at first 

As-built documentation 
populated during construction 
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WHAT NEXT?
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Delivery strategy03

• Focus on T&C from the start of the project (and integrate T&C into the design)

• Multi perspective thinking (with multisciplinary trades and engineers)

• Reduce the number of people in the tunnel  remote control 
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Conclusion: “Integrated, Inclusive, Improved”

36

Delivery strategy03

WE PLANNED WHAT WE DID, and WE DID WHAT WE PLANNED

AND WE DID EVEN BETTER
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Awards and publication
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The WestConnex Project 01

Publications : 
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Thank you


