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The design fire sizeatbing 1 madi
design and costs associated with
safety systems.

My presentation | ooks at

*t he process of determining the
ewhat the approach was previous|l
ewhat alternative approaches are
eand how a risk review process,
has significant benefits in obta
safety solution which meets the
stakehol der s.



Typical Nominated Design Fires

Most tunnels within Australia are in urban areas
Speed limit generally <80 KPH
No “dangerous goods” vehicles
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Typical Authority stipulated fire sizes:
Vehicular road tunnels - 50MW
Bus tunnels — 30MW
Rail Tunnels —30MW
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The design fire size for a tunne
analysis, the tunnel structur al
and the design of the fire and |
ventilation, fire detection and
Up until the | ast four to five vy
traditionally been quantified in
tunnel projects. This was based
Australia were in urban areas, t
80km/ hr, and no dangerous goods
The authority stipulated maxi mum
typically 50MW, and by compari sol
30MW
With the introduction of tunnel
having parameters outside these
design criteria was no |l onger a
necessary which took into consid

each project.



Australian Fire Design History

o Until Sydney Harbour Tunnel (1992) little fire
safety design consideration

0 Harbour Tunnel based on limited US and
PIARC data then available

0 Fire Safety Guidelines for Road Tunnels
(Australasian Fire Authorities Council, 2001)

2 Recent tunnels (up to 2006) were “fire
engineered’ mainly for smoke management
and egress provisions

0 Risk reviews enhance the fire engineering
process based on appropriate “credible” fire
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Before we | ook at the alternati v
Australian fire safety design ha:

Prior to the design

of the Sydne

consideration was given to the f
the Sydney Harbour tunnel fire a
US and Pl ARC data avail able at t|
Il n 2001, the Australasian Fire A
Gui delines for Road Tunnel s. Thi
|l ssues designed to provide infor
Brigades who may be involved in
road tunnel developers.

Recent tunnels up to year 2006 w

management and egres
design fire size.

Since 2006, the risk
process and consider
project | ocation and
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PIARC Working Group Update

2 Report on “Design Fire Characteristics for
Road Tunnels” is being progressed

2 Aim is not to advocate a performance based
approach over a prescriptive approach to
design fire sizes

0 Aim is to provide information for ‘decision-
making’ based on approach methods
available

0 Strong emphasis on research and recently
executed fire tests
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On the international scene, Il was for
Tunnel Fire Safety & Ventilation Conf
a guest at the PIARC Ventilation WorKk
|t was interesting to observe that of
Wor king Group, each had various | ocal

performance based or prescriptive app

This group iIs currently working on a
for Road Tunnels” in relation to dete
projects. The aim of the report i1 s n
I's better or more appropriate than a

i nformation and casemakiundg ear d wn ke ntalbd
There was a strong emphasis by the gr

solid research and the results fromr
The photo in this slide was taken in
of Graz) during the fire testing of t
excursion to the conference. Il t pass
after standing only 20m or so from th



Tunnel Test Data

2 Uncontrolled tunnel fire tests
- Runehamar Road Tunnel, Norway, 2003
- Memorial Tunnel, 1993-1995
- Eureka EU499 Firetun Project,
Reppafjord Tunnel, Norway, 1990-1992
Poor visibility
High temperatures
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High heat release rates
Impacts on structural adequacy
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To touch on the outcomes and cor
tunnel fire tests, Wenwé,aeMarhdrei
Reppafjord Tunnel fire tests thes
where no fire suppression is apf
temperatures and heat release re¢&
i ntegrity of the tunnel structur
rel ease rates in excess of 200MYV

devel opdeathgreaomus. goods fire



Tunnel Test Data (Continued)

0 Controlled tunnel fire tests

- Benelux Tunnel, Rotterdam, The
Netherlands, 2001

- Piota Negra Tunnel, Switzerland,
1999-2004

Cooler temperatures

Limited visibility

Lower peak heat release rates
Tenable conditions (excl. visibility)
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By comparison, the results of th
showed us that controlled tunnel
activated) result i n cooler tunn
rel ease rates, and, generally, t.

visibility.

The outcomes of the fire events
Mel bourne City Link Tunnel are al



Tugun Bypass Project

o 7km of new Motorway between Tweed Heads,
NSW and Currumbin, QLD

0 Project undertaken under PacificLink Alliance
0 340m long tunnel capable of supporting
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The Tugun Bypasdhepr djesdtgni mnal wecdhstruction of

tunnel to i mprove interstate travel through the
l ocal roads at Tugun. The project was designec
Queensl and Main Roads, SMEC and Abigroup, where
|l evel and across all aspceocntssu lotfantth et op rSoMECec tr.e s ph
t he motorway and tunnel services.

The project was unique in that:

*the route was | ocated across the NSW QLD borde
interest groups involved

epart of it was constructed below the extension
et hpeosted speed I imit was 100km/ h, higher than

eand most classes of dangerous goods (except ex
The project was wpegisgcéemenuhs ahead of the ¢

The opirgjaat brief issued at the time of tender
designed to accommodate the effects of a maxi mtu

Howevert,heegi gee parameters of t het epcrhonjieccatl, ctrhiet es
ti me of contract award was changed to shift the
Alliance.tearhn f act tThe mexchdrsicaltveneibation and smoke cont
capable of fully functional continuous operation for the range of fir
design fire as a minimum. The design fire must meet this minimum r
requirements necessary for the nature of goods that will be permitt:

Wow, where do we go to from here?



