
O-Bahn City Access Project



TRANSPORTATION
DEPARTMENT



Introduction



Hackney Road Alignment

• Guide to Tunnels Design (Part 1 2 and  3 ) such as Planning Design and 

Commissioning 

• Guide to Road Design Part (1 to 12)  such as Geometric Design, Intersection 

and Crossing

• Guide to Traffic Management 



Location of Ramp



Signal Rephasing

• Level of Service (LOS)

• Lane widths 

• Right Turn Filtering  allowed

• Provide priority B-light for Buses at Hackney and Botanic intersection



Signal Re-Phasing



Road Geometry



Road Geometry

2 Lanes

2 Lanes



Road Geometry

2 Lanes 

Genral

Traffic

2 Lanes

2 dedicated 

Lanes Buse



Road Geometry

6 Lanes

3 Lanes



Median Strip



Median Strip Removed 

Cut at U-turns



The median 

strip will be 

reduced to 

300mm at 

the Botanic 

Street 

Intersection



The median 

strip will 

also be 

0.5m for 

180m 

length from 

Westbury 

street to 

Botanic 

Street



The median strip 

at Richmond St 

will also be 

reduced from 3.5 

for a 70m section 



Bus Stop/Public Transport



Busway Tunnel Detailed Design



Horizontal Alignment

• Design Speed of 80 km/hr

• 270m Minimum curve radius

• width of tunnel changes to accommodate emergency corridor and services 

room

• Over the river 78m long becomes foot bridge



Vertical Alignment

• Tunnel Depth of 7m

• Combined with 0.75m of fill over the busway 

• Ramp for entry/exit – gradient of 3%

• Ramp Length of 155 m from chainage 920 to 840m



Car Park



Delineation

• Above ^ is the standard lane line size 
taken from DPTI's 'Pavement Marking 
Manual'.

• Right > is the size of the basic arrow 
taken from the same source.



Signage



Traffic Management Plan 

Sheet Piling Park Road 

Inbound



Traffic Management Plan

Sheet Piling Park Road 

Outbound



Traffic 

Management Plan

Sheet Piling 

Under Bundeys

Road



Traffic Management Plan

Bridge Expansion



Traffic Management Plan

Tunnel Entry Sheet Piling: Eastern End



Costing

Transport Teams Costings

Traffic Management $ 203,6520

New Signage and Delineation $ 28,866

Miscellaneous Items $ 81,085

Other Construction Costs $ 210,044

Total $ 235,6515

Allow Preliminaries $ 2,5921,66.5 10%

Contingencies $ 2,851,383.15 10%

GST $ 3,136,521.465 10%

Total $ 3,136,521.465



SERVICES
DEPARTMENT



OVERVIEW

• Mains Water

• Storm Water

• Gas

• Telecommunications

• Underground Power

• Overhead Power

• Lighting



Mains Water – Existing Conditions

South of Bundeys Road Intersection

800mm

426mm

122mm



Mains Water – Existing Conditions

North of Bundeys Road Intersection

800mm

Redundant



Mains Water – Impacts

800mm

426mm

Redundant



Mains Water – Solution (800mm Pipe)

150mm PVC
Old 800mm

New 800mm



Mains Water – Solution (426mm Pipe)

Old 426mm
New 426mm

NORTH



Mains Water – Costing

• 800mm pipe

• $640,000

• 426mm pipe

• $438,000



Storm Water Design

• System of pits, pipes, detention tanks and pumps

• Pits 

• Entrance

• Exit

• Grates

• Along the alignment

• 2 Gross pollutant traps (GPTs)

• Detention tank to store water

• Water is pumped to the existing system



& IMPACTs 

due to 

TUNNEL 

ALIGNMENT 

and Hackney 

road 

widening





Storm Water – Costing

• Total Cost = $406,000



Gas – Existing Conditions



Gas – Impacts



Gas – Solution



Gas – Costing

• Total Cost = $5,229



Telecommunications
Pilot Cables

NBN



Pilot Cables – Existing Conditions



Pilot Cables - Impacts



Pilot Cables - Solution



NBN - Existing Conditions 



NBN - Impacts



NBN - Solution

Bypass



Telecommunications - Costing

Pilot Cable Relocation

• Total cost - $ 18,108

NBN Relocation

• Total cost - $ 47,663



Underground Power - Existing Conditions 



Underground Power - Impacts



Underground Power - Solution

Bypass

Bypass



Underground Power - Costing

• Total cost - $54,873



Overhead Powerlines – Existing Conditions

66kV

11kV

NORTH



Overhead Powerlines – Existing Conditions

66kV

11kV



Overhead Powerlines – Impacts

66kV

11kV



Overhead Powerlines – Solution



Overhead Powerlines - Costing

• Total cost - $38,434



Road Lighting – Existing Condition

Single Luminaire



Road Lighting – Existing Condition

Dual Luminaires



Road Lighting - Impacts

Impacted Light

Impacted Light



Road Lighting - Impacts



Road Lighting - Solution



Road Lighting - Solution

Installed after tunnel construction



Street Lighting - Costing

• Total cost - $47,136



Conclusion

• Total cost of relocation of services $2,127,048

• Many design solutions were considered for each service

• Our department guarantee these design solutions described were the most 

practical and cost efficient.



GEOTECHNICAL

DEPARTMENT



Overview

Geotechnical Department’s focus on substructure designs:

• Services Relocation + Compact

• Sheet Pile Design

• Abutment (Bridge)

• Sheet pile/Base slab

• Pavement

• Costings

Overcome Adversities and Deliver a Quality Product for 
Less!



Services Earthworks

• Excavate and Removal

• Constraints

• Design

• Constructability



Sheet Pile/Base Slab

Tunnel Top Slab

Sheet Pile
Larsen 606N VOID

BASE SLAB Reinforcement

180mm

500mm



Sheet Pile/Base slab

• Section 606N Larsen 

• Full tunnel sheet pile design 16.6m high

• Ramp of tunnel uses 4 different sheet 

pile designs, anchored and non-

anchored

• Grout anchors used in the ramp section, 

where tunnel roof slab discontinues



Abutment (Bridge)



Pavement (Sheet Pile Conflicting)

• Excavate Wearing Course, Reduce to 

Adequate Depth

• Backfill Granular Material  

• Compact to Required Areas

• New Surfacing

• Road Sweeping + Clean up



Conventional Pavement: 
(800(800(800(800----380380380380)mm



Costing Analysis

Option 3 (Tunnel)

Sheet pile $ 470,000

Pavement $ 1,672,000

Abutment $200,300

Service Relocation $68,800

Base Slab $1,866,200

Sub Total. $4,277,300

Total $5, 132, 760



STRUCTURAL
DEPARTMENT



Service Bridge

• Allow water pipe to span across the river

• The pipe required additional supports along the length of the pipe 

alignment.



Service Bridge 

• The pipe will incorporate a walkway for 

maintenance purposes, which will also 

house a services box.

• Treated the pipe as a CHS providing the 

main structural capacity to support the 

required loads.



Service Bridge 

• Cost Summary 

Component Cost

Pipe structure $109,804.00

Headstock $8,573.00

Column $13,634.00

Sub-Total $132,011.00

Preliminaries $13,201.00

Contingencies $13,201.00

GST $13,201.00

Total $171,614.00



Tunnel

• Tunnel Geometry 

• The inbound tracks of the existing O-Bahn will be realigned to coincide with the current 

outbound tracks

• The vertical clearance of the tunnel was taken as 5.5m, accounting for buses and 

services 

• The tunnel width varies over the course of the alignment 

Section Value Unit 

No egress corridor  8.1 m

Egress corridor evident 9.8 m

Egress corridor along with 

stair way to ground surface 

11.9 m



Tunnel 

• Tunnel Ceiling (prestressed planks)

• Four different planks were designed to account for the different loading and different 

spans

• In-situ concrete will be implemented on top of the planks to mitigate spacing issues 

due to the gradual curve along the alignment 



Tunnel 

• Composite Connection

• Forms an adequate 

connection between tunnel 

ceiling and sheet pile wall

• Connection will incorporate 

shear studs, whilst also 

being chamfered to avoid 

cracking 



Trench

Cut off at target

Height

Construction Methodology for Tunnel in Ground

Concrete pad Construction



Excavation

Construction Methodology for Tunnel in Ground

4m

Concrete

pad



Construction Methodology for Tunnel in Ground

Install Planks 

4m

Concrete

pad

Pre-Cast Roof Plank



Construction Methodology for Tunnel in Ground

Excavation to Target Depth

8.25mm



Construction Methodology for Tunnel in Ground

Construct Base Slab

Virgin Ground

Sub Grade

Base Slab



Construction Methodology for Tunnel in Ground

Tunnel Fit Out

Virgin Ground

Sub Grade

Base Slab

Services

Speed Panel



Tunnel 

• Cost summary 

Component Cost

Tunnel Ceiling $5,580,700.00

Concrete Pad $687,401.00

Barriers $154,685.00

Sub-Total $6,422,786.00

Preliminaries $642,279.00

Contingencies $642,279.00

GST $642,279.00

Total $8,349,623.00



Tunnel Bridge 

The tunnel bridge is a structure which consists of the following components:

• Tunnel Ceiling (Top slab)

• Tunnel Walls

• Tunnel Base Slab



Tunnel Ceiling (Top Slab)

Subjected to:

• Superimposed Dead Loads

• Live Loads 

Designed for:

• Ultimate Strength

Tunnel Bridge 



Details Value Unit

Concrete Grade 40 MPa

Span Length 78 m

Width 9.8 m

Thickness 500 mm

Concrete Cover 40 mm

Tunnel Bridge 

Summary of Details / Specifications for Tunnel Ceiling



Tunnel Bridge 



Tunnel Bridge 
Tunnel Walls

Subjected to:

• Horizontal Wind Loads

• Axial Forces

Designed for:

• Ultimate Strength

• Serviceability



Details Value Unit

Concrete Grade 40 MPa

Span Length 78 m

Height 7 m

Thickness 400 mm

Concrete Cover 40 mm

Summary of Details / Specifications for Tunnel Walls

Tunnel Bridge 



Tunnel Bridge 
Tunnel Base Slab

Subjected to:

• Superimposed Dead Loads

• Live Loads

Designed for:

• Ultimate Strength

• Serviceability



Tunnel Bridge 

Details Value Unit

Concrete Grade 40 MPa

Span Length 78 m

Width 9.8 m

Thickness 500 mm

Concrete Cover 40 mm

Summary of Details / Specifications for Tunnel Base Slab 



Tunnel Bridge 



Support Structure

Base Slab
Starter Bars

Construction Methodology for Tunnel Bridge
Erecting of Temporary Support Structure and Pouring of Base Slab 



Construction Methodology for Tunnel Bridge

Temporary ProppingStarter Bars

Pouring of Wall Structures



Construction Methodology for Tunnel Bridge

Starter Bars

Pouring of Ceiling Slab (Top Slab)



Construction Methodology for Tunnel Bridge
Installing Egress / Services Corridor Speedpanel Structural Frame and Fit Out Panels 
and Services

Bondeck Permanent Formwork

Suspended Slab

SHS Structural framing

Speedpanels



Tunnel Bridge 

• Cost Summary 

Component Cost

Tunnel Ceiling $299,623.00

Tunnel Walls $573,292.00

Base Slab $323,194.00

Sub-Total $1,196,109.00

Preliminaries $119,611.00

Contingencies $119,611.00

GST $119,611.00

Total $1,554,942.00



The egress and services corridor is a structure which consists of the following 

components:

• Suspended Slab

• Steel Hollow Section (SHS) Columns

• Speedpanel Wall System

Egress Corridor 



Egress Corridor 

Suspended Slab

Subjected to:

• Self-Imposed Dead Loads

• Live Loads 

Designed for:

• Ultimate Strength

Dead Load UDL

Live Load UDL

1.2G + 1.5Q UDL

1.35G UDL



Details Value Unit

Concrete Grade 32 MPa

Span Length 78 m

Width 1475 mm

Thickness 90 mm

Concrete Cover 25 mm

Egress Corridor 

Summary of Details / Specifications for Suspended Slab



Egress Corridor 



Egress Corridor 



Speedpanels

Speedpanels are a fire and acoustic rated wall system, made from gauge steel shells, 

which are filled with an aerated concrete core, and considered to be lightweight and 

structurally sound.  

Egress Corridor 



Key Benefits of Speedpanels

• Excellent fire rating (-/240/240 FRL = 240 Minutes)

• Excellent acoustic rating

• Sustainable

• Recyclable

• Guaranteed 100 year life span

• Lightweight

• Custom Lengths and colours

Egress Corridor 



Egress Stairway

• Two egress stairways along the length of the alignment. 



Egress Stairway 

• The stairway will incorporate 3 flights of stairs  



Tunnel Evacuation 
Component Cost

Egress/services corridor

Suspended Slab $330,763.20

Speedpanel $382,490.00

Speedpanel frame $25,109.00

Egress stairway

Stairs $6,205.00

Landings $6,730.00

Walls $80,875.00

Sub-Total $832,172.20

Preliminaries $83,217.00

Contingencies $83,217.00

GST $83,217.00

Total $1,081,823.20



Overall Cost Summary 

Component Cost

Services Bridge $171,614.00

Tunnel $8,349,623.00

Tunnel Bridge $1,554,942.00

Tunnel Evacuation $1,081,823.00

Total $11,158,002.00



Environmental 

Department



Objectives

• Minimize impacts on the environment through adequate planning and 

continual improvement

• Identify environmental hazards and implement appropriate mitigation 

strategies

• Comply with all relevant Australian Standards, guidelines and legislative 

procedures



Flora

Existing conditions:

• Significant trees

• Relocation/Replantation



Flora

Impact & Mitigations:

Activity Mitigation

Removal of trees • Relocation

• Replantation

Improve eco-system • Riparian Buffer



Riparian Buffer

• Restores eco-system and natural water system

• Provides nutrients and food to surrounding 

fauna

• Removes pollutants and improves water 

quality 



Riparian Buffer (Design)

• Located 530m SW from the tunnel bridge

• Buffer will span 240m along the River Torrens

• 3 zones of plants

• Sedges/Rushes

• Small to Medium shrubs

• Large shrubs and Small trees



Fauna

Existing conditions:

• Considered Species

• Nesting



Fauna

Impact & Mitigations:

Activity Mitigation

Removal of Habitat • Relocation of Fauna



Water

Existing conditions:

• Storm Water

• Bacteria 



Water

• Impact & Mitigations:

Activity Mitigation

Polluted Stormwater • Infiltration Trench

Litter and chemical waste • Gross Pollutant Trap



Infiltration Trenches

• Commonly used to treat storm water run-of

• Aesthetically pleasing when designed correctly

• Natural treatment methods

• Vegetation can be used to absorb organic 

pollutants  



Gross Pollutant Traps

• Built-in system

• Separates solid waste from water

• Limitations 

• Does not separate dissolved materials from 

water



Noise & Vibrations

Existing conditions:

• Vehicle noise pollution



Noise & Vibrations

Impact & Mitigations:

Activity Mitigation

Sound from Ventilation Fans • Adapt to more fans with lower speed



River Conditions

Existing Conditions:

• Flooding of the River





River Conditions

Impact & Mitigations:

Activity Mitigation

Flooding of tunnel • Construction of Concrete Channel



Concrete Channel 



Soil

Existing conditions:

• Contaminated Soil



Soil

Impact & Mitigations

Activity Mitigation

Soil Testing • Follow WDF guidelines

• Test for every 250m

Contaminated Soil 

Removal

• Transport during off-peak travel times for soil remediation

• Washing of haulage truck tyres

• Employee training I industrial hygiene principles

• Correct transport of soil

Reusable Soil • Backfill

• Northern Connector

Soil Erosion • Storage of reusable soil

• Silt seepage prevention



Air Quality

Existing conditions:

• Carbon Monoxide



Air Quality

Impact & Mitigations:

Activity Mitigations

Construction works air pollutions • Adopt EPA SA guidelines

CO2 increase • Green Feature Wall

Pollutant Concentrations (μg/m3)

PM10 (24-hour period) 50

PM2.5 (24-hour period) 25

NO2 (1-hour period) 113

CO (1-hour period) 29,000

VOC (3-minute period) 53



Green Feature Wall Design

• Green Wall

• Green Façade

• Acrylic Feature





Waste & Hazardous Materials

Impact & Mitigations:

Activity Mitigation

All Waste • Waste to landfill

• Recycling of materials

• Human waste removal

• Hazardous material reporting 

• Waste bin emptying

Construction Materials • Precise Material Orders

• Fast use of delivered materials

• Outsourcing of leftover materials

Plant & machinery hazards • Scheduled maintenance to be performed offsite

• Emergency maintenance to be performed on 

impermeable surface



Energy

Existing conditions:

• Street lights



Energy

Impacts & Mitigations:

Activity Mitigation

Street light power consumption • LED's

Night works power consumption • Solar powered lighting



Costings

Section Cost

Flora & Fauna (Riparian Buffer) $66,393.60 

Water (WSUD) $149,180.72 

River Conditions (Concrete Channel) $1,056,140.80 

Soil $5,257,447.20 

Air Quality (Green Feature Wall) $306,843.34 

Energy, Waste & Hazardous Materials $99,840.00 

Total Cost (inckuding contingencies & GST) $6,935,845.66 



URBAN PLANNING
DEPARTMENT



Vegetation Management



Vegetation Management



Pipe Services Design



Shared Bike Path

SET DOWN 

NATURAL GROUND 

BY MINIMUM 25MM

32MPa CONCRETE 

185mm THICK MIN.

2.5% CROSSFALL FROM 

CENTRE 3 METRE PATH 

WIDTH SL72 MESH CONTINUOS

25mm MINIMUM COVER FROM BOTTOM

PM2/20 ROAD BASE 

COMPACTED TO 96% CBR 

MIN.

NATURAL EARTH 

CBR-3



Exit of Tunnel



Goorialla Bridge Overview 



Bicycle and Pedestrian Path

• Bridge will consist of a dual lane bicycle lane

• 3 meters wide 

• Bicycle operating speed 35km/h on flats & 50km/h on moderate gradients 

• In accordance with “Cycling Aspects of Austroads Guides”



Solar Panels Pathway



Bridge Façade Design



Hand Railing



Road Bollards

• 12 removable stainless steel bollards

• Height of 1000mm

• Diameter of 300mm

• 1400mm spacing

• Installed 1.5m before control joint

• Accordance with Austroads Part 6



Costing Analysis

Cost

Solar panels $ 1,566,680.00

Bridge façade design $ 7,215.00

Railing $ 1,241,760.00

Bollards $12,066.00

Arcs $526,284.00

Vegetation $66,475.20

Shared Path $429,773.00

Total $3,787,573.00



Review and Closing Remarks



Questions
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