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Enabling all people to participata in Protecting people from

society through acoess to socisl and transport-retated injuries and barmiul
economic opportunities, such as wark, pollution, and making active travel
education, and healthcare. an attractive option,

Transport
outcomes Supporting sconomic activity

via lacal, regional, and iIntarmational

fra mework connections, with efficiant

movemants of people and products.

Enwironmental sustainability

Trangitioning to net zero carbon
amissions, and rhamtaining or
improving biodrersity, vater guality,
and alr guality
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7 Rusilionce and security DS
’, Minimising and managing the risks from \‘
natural and human-made hazards, antltlpnﬂng
\ and adapting to emerging thraats, and recovering ’
\\ effectively from disruptive events. //
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1 F Resilience is the ability to continue to function or return to
Resilience ence Is the ability f
functionality quickly after a range of adverse events.

- resilience - important for
performance of built
environment
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Resilience based design

- resilience - focus on
functionality and time
for recovery.

EVENT --._ Time forrecovery
Normal .
LEVELOF Extent of loss
SERVICE of service
RESILIENCE
Reduced = -(smaller the area, greater
the resilience)

TIME

Shrink the green triangle towards blue triangle.
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Principles

7 Difficult N

& time
consuming to
restore — avoid

or protect

Easily & quickly
repairable — limit
damage

Low impact — accept damage
and repair
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Transmission Gully Expressway .. Resilience

Field Sheet 6=A




Resilience based Design

* Early focus on resilience

e Cross fault on embankment
rather than viaduct

» Replaced half bridges with
reinforced embankments

 Substantially enhanced
resilience

* Cost savings of S 300M on the

“\I) S1 Billion project s
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Resilience
based
Design

Normal

Avoid large failures that compromise
access and take a long time to recover.
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(post-event)

Extent of loss
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RESILIENCE
(smallerthe area, greater

the resilience)

TIME

Accept small failures which do not significantly affect
access level of service, and can be quickly restored.

WS I ) Substantial cost savings
using the approach
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EVENT -—_ Time for recovery

Resilience based design .

LEVELOF Extent of loss

SERVICE of service

RESILIENCE

- (smaller the area, greater
the resilience)

Reduced =

TIME

Frequency %

Substantial cost savings
using the approach
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Resilience based design

Non-Liguefiable
Crust

=

Slender 1.1mg Highly
Piles Liguefiable
Sand

SRREENC I

Strong Basalt Interspersed &
with weak Pyroplastic
Material

<

Substantial cost
savings of >$3 M

Bridge Cross
Section
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Resilience based Design

Understand resilience Context

expectations and needs for different
parts of the system

Design for functionality and return to
service

different levels for parts of system
based on identified criticality

Focus on principles of resilience

Design for Resilience

Early focus on resilience

WSP



Resilience based design

Provides equity in transportation when
really needed

Functionality of access for communities

By product . . . Substantial cost savings
possible.

Enahbling all people to participate in
society throwgh #ccess to social and
econnmic opportunities, such as work,
education, and healthoare.

Economic prosparity

Supporting ecenomic activity

via local, regional, and intarmational
connections, with efficiant
maovements of peopla and products,

Pratecting peaple from
transport-retated injuries and harmiul
pollution, and making active travel

an attractive option,

Environmental sustainability

Transitioning ta net zera carbon
ermissions, and maintaining or
impraving biodiversity, water guality,
and air guality.

Minimising and managing the risks from

natural and human-made hazards, anticipating
and adapting to emarging threats, and recovering
effectively from disruptive events.
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Thank you
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