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1. Introduction

Main Roads Western Australia (MRWA) is responsible for the Graham Farmer
Freeway bypass from Mitchell and Kwinana Freeways in the west, to Great Eastern

Highway and Orrong Road in the east.

The Graham Farmer Freeway passes through a tunnei in Northbridge, which has
been designed to allow for future re-development on land above it. To protect the
structural integrity and operation of the tunnel, development has to meet certain
design and construction requirements. .

The requirements effecting development or modifications to buildings over and
adjacent to the tunnei are incorporated as either covenants or easements on land
tites or as planning conditions. The following guidelines describe these
requirements and apply whenever a Development Application is required to be
submitted to a planning approval authority. Implementation of these guidelines
ensures that the integrity of the tunnel and its operation is maintained and that there
is minimum impact on developers.

1.1 The Tunnel

The tunnel is located wholly within its own land lot and is held on a crown land title.
The boundaries of the tunnel lot are generally 250mm on top and two metres on
gither side of the tunnel structure. The depth of fill above the tunnel varies along its
length from 0.7m to 4.5m. Land above the tunnel therefore has a boundary limiting
its depth, which has the same legal implications as the surface boundaries. See
Figure 1.

in setting the requirements for the design of the tunnel MRWA has taken into
account the redevelopment over the tunnel and the type of vehicle use the tunnel
will accommodate. For example the tunnel has been built to meet a minimum
design life of 150 years. This means that the durability of the elements in the
construction of the tunnel has have been taken into consideration in their selection.
To provide assurance that the durability aspects of the design were adequately
addressed the Contractor was required to prepare a Durability Plan and obtain
independent verification of his design.

The tunnel has been designed to aliow for the passage of vehicles carrying
dangerous goods and loads of explosives in risk category 1 as defined by the
Department of Minerals and Energy even though these vehicles are prohibited from
using the tunnel. The tunnel structure has therefore been designed and built to
withstand an explosion involving these types of vehicles. The primary tunnel
structure has a fire rating of not less than four hours and is supported by a fire
deluge sprinkler system that will limit the intensity of any fire. The thickness of the
walls of the tunnel is between 600 and 800 mm and the roof aimost 1 metre thick.

The tunnel has been designed to ensure that noise and air quality requirements of
the Department of Environmental Protection are met. A program to regularly
monitor air quality and noise has been established to ensure compliance with the
standards. The tunnel is fully covered by video monitors and the tunnel control
centre is manned 24 hours per day.
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1.2 Development over the Tunnel

Development either above or within 10 metres laterally of the tunnel walls may
impact the tunnel. This area is described as the "Zone of Influence” and is
ilustrated in Appendix A. Within this zone MRWA will allow the construction of
properties with building loads equivalent to three-storey commercial or residential
buildings, subject to the approval of design and construction technigues.

Development applications will be assessed on merit against the guidelines
described in section three. MRWA will also consider issues that may not have been
foreseen when these guidelines were developed.

Developers must take the structural capacity and function of the cut and cover
structure of the tunnel into account. Assurances must be given that the function and
safety to road traffic or structure is not compromised. During development MRWA
may monitor construction to ensure compliance with these guidelines.

Associated with the tunne!l operation there are a number of structures above the
tunnel. These include ventilation buildings located at each end of the tunnel, escape
stairs located east of William Street and a ventilation pipe from a sump located west
of William Street. A control building is also located adjacent o the eastern
ventitation building, west of Lord Street, in Newcastle Street. There are easements
associated with these facilities to ensure that the operation of the tunnel is

maintained.

1.3 Disclaimer

This document is only a guide. Legal aspects relating to development on or
adjacent to the tunnel are being managed by the use of covenants and easements
on the individual land titles and therefore do not form part of this document.
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2. Explanation of Terms

These guidelines have been developed to protect the integrity of the tunnel. The
requirements are also being implemented through Positive and Restrictive
Covenants and Fasements, which have been placed on each individual land titie
jocated directly over and adjacent to the Tunnel.

The following provides a brief explanation of the terms used in these Guidelines and
the Covenants and Easements. The actual requirements are detailed in Section 3.

2.1 Zone of Influence

This is the surface area above the tunnel and adjacent area within a notional line 10
metres either side of the tunnel walls which may be impacted by development. The
Restrictive and Positive covenants generally apply to the whole of this area. The
Zone of Influence is shown in Appendix A.

2.2  Ventilation Area
This is the surface area within the redevelopment area adjacent to the east and west

ventilation buildings and mid tunnel sump ventilation pipe. The ventilation areas are
shown in Appendix B.

2.3 Restrictive Covenanis

Restrictive covenants define the restrictions on development, for example the
maximum height of a building or the maximum load that can be placed on the

tunnel.

2.4 Positive Covenants

Positive covenants require the developer to undertake some action such as
providing certain building certificates or indemnity to MRWA.

2.5 VEasements

The easements are provided to allow access by MRWA to inspect development
during construction and to allow for the effective operation of the tunnel and the
environmental effects of these operations around the ventilation buildings.

PAGE 4



26 Ventilation Easements

The purpose of the Ventilation Easement is to give notice to any occupier that
MRWA can emit fumes in the ventilation area but only to the approved Department

_ of Environmental Protection standards as described below.

The Tunne! structure and air extraction facilities have been specifically designed to
ensure that Environmental Standards on air quality are adhered to. Air quality is
monitored to ensure that vent emissions comply with these Standards.

Exhausted fumes from the ventilation buildings have fo be less than the following
standards:

e maximum one-hour average pollution levels of 25-parts per million carbon

monoxide and
o 160-parts per billion nitrogen oxide.

2.7 Mid-Tunnel Sump Ventilation Easement

The purpose of the mid-tunnel sump ventilation easement is to give notice to any
occupier that a vent pipe from the sump constructed below the tunnel is located
west of William Street. The sump is vented to the atmosphere similar to most

drainage systems.

An easement has been placed on the certificate of title for the land around the vent
pipe to ensure that development is in accordance with the Sanitary and Plumbing
Drainage Code. This code prohibits any building, or any part of a building, to be
constructed within 3m of the Mid-Tunnel Sump Ventilation Shaft or any air duct or air
intake to be within 5m of the Ventilation Shaft.
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3. Design Guidelines

3.1 Loadings

The Northbridge tunnel has been designed with load limits to typically allow for the
support of three storey commercial or residential buildings. The load limits apply at
the roof level of the tunnel and typically accommodates the backfilling over the
tunnel to natural surface plus the load associated with a three storey building

structure.

3.1.1 Building Loads

The Developer must engage a structural engineer experienced in bridge design to
confirm that design loads from the building onio the tunne! do not exceed those
specified in the design drawings in Appendix C.

The structural engineer must provide an accurate ‘run-down’ of the building loads to
the foundation level and check that the resulting bearing pressure does not exceed
the allowed design loads at tunnel roof ievel.

There is some scope for the distribution of loads to an area of the tunnel larger than
the area of the footing when the tunnel roof adjacent is not loaded. Such
assessment can only be undertaken by the structural engineer.

If the foundation system is spread over the boundary of the tunnel structure,
differential settlement issues must be taken into account.

if a piling system is proposed, it must be assessed by the structural engineer to
determine if the impact on the tunnel is acceptable. Systems should be non-
displacement, bored piling systems, as driven piles induce significant stresses
resulting in soil heave and vibration that might affect the tunnel structure or function.

3.1.2 Adjacent Excavation / Compaction
The Developer must fully detail any excavation or compaction adjacent to the tunnel
lot, as these will change the applied forces from the surrounding soil envelope and
may affect strength or stability of the tunnel.

If excavation is required, temporary works to reduce impact on the tunnel structure
must be used. Compaction methods must minimise changes in soil stress around

the tunnel.

3.1.3 Construction Methods

Construction loadings must be checked by an engineer. For example the storage of
construction materials, or the use of heavy vehicles, must be considered when
ensuring design loads are satisfied. The building designer must be aware of such
limitations to construction procedures.
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3.1.4 Dynamic Loading

I vibration machinery is used, vibration isolation and dampening must be ensured.
The design and construction techniques should also consider fatigue loading to the
tunnel structure and its associated operating systems.

3.2 Protecting the Tunnel Structure

To ensure the components of the tunnel are not compromised in any way from
corrosion, water seepage, etc, the following requirements must be met:

3.2.1 Soil Cover/ Clearance from Tunnel

The soil 250mm above the tunnel roof is part of the tunnel ‘lot’ and must not be
breached. This precludes the removal of soil fill and direct fixing to the tunnel in
normal circumstances. Such fixation could compromise waterproofing membranes
or finishes and result in a reduction in cover to reinforcement for the concrete tunnel.

in special circumstances, MRWA may consider direct attachment to the tunnel
structure but penetration of the tunnel roof or walls is not ailowed. A direct approach

" to MRWA ouitlining ali the details of the proposal should be made in the first instance

if loading direct to the tunnel is being considered.

3.2.2 Services

Ail services to the building or development must be isolated from the tunnel
structure beneath, Due to the shallow soil cover, services must be protected to
ensure there is no danger to the tunnel structure or the community.

3.2.3 Building Use

Materigls that could damage the tunnel cannot be used or stored. This includes
corrosive substances that may damage the concrete structure, water-proofing
membrane or finishes.

3.2.4 Tunnel Function

The operation or function of the tunnel must not be compromised. This includes the
control building, ventilation building, escape exits and vent for the mid tunnel sump
located approximately 80 metres west of William Stireet.

As part of this requirement, the height of buildings in the ventilation areas cannot
exceed the height of the existing ventilation buildings. This limits buildings around
the western ventilation building to a AHD of 32.5m (ground level approximately AHD
16.9m) and to a AHD of 25.9m within the Eastern Ventilation Area {ground level
approximately AHD 10.5m).
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No .buiiding, or any part of a building, can be constructed within 3 metres of the Mid-
Tunnel Sump Ventilation Area, and any air duct intake within 5 metres of the Mid-

Tunnel Sump Ventilation Shaft.

3.2.5 Drainage

Due 1o the limited cover over the tunnel all stormwater must be disposed of into the
regional drainage system. To reduce the risk of pipe failure affecting the tunnel, the
extent of drainage piping adjacent to the tunnel-should be minimised.

Landscaped areas should incorporate drainage systems to draw rainfall and
irrigation water away from the tunnel structure.

3.2.6 Imported Soils .
Imported soils must be non-aggressive to the satisfaction of the structural engineer.

3.2.7 Original Temporary Works

Removing temporary works from the original tunnel may cause adverse effects.
Temporary propping or piling within the tunnel lot that was used for construction and
which has been left in situ will require MBWA’s approval before removal.

3.2.8 Inspection During Construction
The structural engineer must monitor construction regularly to certify the above
conditions have been met.

To verify compliance, MRWA can inspect a building at any time throughout
construction, in order o determine whether its requirements are being mei. The
building inspection will be undertaken in a manner that causes minimum disruption.
Except in an emergency, seven (7) days notice of the inspection will be given by

MRWA

3.2.9 Indemnity
The land owner shall indemnify MRWA for any damage arising out of activities
undertaken either during or after development.

If damage to the tunnel occurs as a result of the developer breaching the guidelines
then the developer is responsible for costs associated with the repair..
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3.3 Indemnification of Main Roads WA from Tunnel Operational Impacts

The tunnel is a unique operating environment. 1t is a “live” operating entity and
makes some imposition on the area immediately around it.

3.3.1 Acoustic / Vibration Isolation

Noise and vibration testing along the tunnel was taken prior to and following opening
of the tunnel to traffic. The testing indicated that vibration levels from road traffic in
the tunnel have made negligible difference to the existing vibration levels in the
area. The vibration levels were exiremely low and the land above the tunnel is
acceptable for either residential or commercial development.

As a precaution however the Developer must ensure the building meets the current
Statutory Guidelines for noise and vibration.
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4. Application Process

All applications for development within the zone of influence on the tunnel structure
must be forwarded to MRWA for consideration as part of the approval process for

development.

Information required by MRWA includes the following:

Plans certified by an engineer or with appropriate qualifications of the
development stating that:

»

>

>

The work required to construct the building including earthworks,
compaction, storage etc will not exceed the load limits;

The building when constructed in accordance with the plans will not exceed
the load limits; and

Any works carried out for the construction of the building will not impose
dynamic loadings which exceed the load limits.

Plans certified by an engineer :

>

B
B
>

Showing the location of drainage services;
Describing design features to contain and collect stormwater run-off and

divert into the drainage system;

Certifying that the building development or the works undertaken during
construction will not encroach into the tunnel lot; and

Certifying that the building complies with all written laws and applicable
standards and guidelines relating to noise and vibration.

MRWA is required to respond within 42 days to satisfy statutory requirements.
Approval from MRWA is required before development can proceed.
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Appendix B

Ventilation Areas for the Graham Farmer Freeway

Tunnel
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Appendix C

Roof Slab Design Loadings for the Graham Farmer
Freeway Tunnel
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