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Persuasion for Project 1.43
• Federal, state and local governments occupy more than 25%

of the commercial building stock

• Around $1 billion per year is spent by the Australian
Government for water/energy use annually

• Opportunities for low-cost water and energy retrofits that
can significantly reduce resource demand, ongoing utility
costs and environmental impacts

• Building retrofit projects are challenging to plan, finance,
procure, audit and reliably return capital

• But, some governments internationally and within Australia
have had varied success at building retrofit programs
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Government retrofit programs are not new
But are rarely ongoing…….. Why?

VIC –
GGB/EGB

NSW - GREP SA - GBEEI WA-ESG QLD-CSB

Mandate Yes* Yes Yes No No

Input target Yes Yes Yes No No

Output target No Yes Yes Yes Yes

Facilitation
team

Yes Yes Yes Yes Yes

Procurement EPC & 
equivalent 
process

EPC & 
equivalent 
process

EPC & 
equivalent 
process

No particular 
procurement 
model

No particular 
procurement 
model

Pre-qualified 
ESCO

Yes Yes Yes No No

Government
finance

Available** Available Available Available Available

*mandatory during 2009-2013, **was not available during EGB scheme
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Why is there a ‘valley of death’ 
for retrofit programs?
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Highly successful 
retrofit programs in 
Germany, USA, 
UK and China 
incorporating 
many of these 
elements

Lessons 
learned



Bridge is only as strong as the 
weakest element

Building 
efficiency 

assessment

Retrofit 
options, 

guidelines

Financing
Procurement

Post retrofit
M&V
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Barriers and coping strategies
Comprehensive building efficiency assessment
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Barriers and coping strategies
Available ongoing financing
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Barriers and coping strategies
Suitable procurement model
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Barriers and coping strategies
Education to raise awareness
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Barriers and coping strategies
Mandating a target
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Barriers and coping strategies
Facilitation team establishment
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Project Deliverable
Public building retrofitting guidelines
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Project Deliverable
Retrofit Program - Implementation pathway
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RISKS
 Financial 
Market 
 Economic 
 Legislative 
 Social
 Project design 
 Industry 
 Technological 
 Installation 
 Operational
Measurement
 Verification

Project Deliverable
Risk management framework
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Resilient buildings: Informing 
maintenance for long-term 

sustainability

Project 1.53
2017/18 Project

Project Leader: Dr. Lam Pham
Swinburne University
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Preventative maintenance also considering betterment options is the 
missing link to improving building resilience
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Persuasion for project
• Extreme events (e.g. cyclones, bushfire, flash floods) cause

considerable damage to buildings and incur repair costs

• Non-structural failure of certain weak building elements (e.g.
roof sheeting fixings) leads to costly damage (e.g. water ingress)
– prevention less costly than repair in many cases

• Existing building inspection & maintenance largely unregulated,
and where undertaken has limited focus on resilience

• Building inspectors review public buildings on a predefined
basis; however, consideration for extreme event vulnerability
and resilience hardening is not adequately considered

• Opportunity to improve current regulatory and non-regulatory
regime for resilience related maintenance (both the private
residential and public sectors) 19



Planned project deliverables
The overall project has the following scope:
• Resilience for high winds (Griffith – Rodney lead);
• Resilience for flash floods (Swinburne - Pallone lead), and
• Resilience for bush fire (Swinburne - Lam lead)

Each sub-project produces linked reports related to the three core 
deliverables:

Deliverable 1: Current state of knowledge: existing preventative 
maintenance practice, failures due to lack of maintenance etc. for the 
relevant extreme event.

Deliverable 2: Identification of critical preventative maintenance issues for 
the relevant extreme event (including inventory of vulnerable building 
stock typologies).

Deliverable 3: Implementation strategies – regulatory and non-regulatory 
means (i.e. policy/practice recommendations for governments, building 
asset managers and owners, insurance institutions, etc.)
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Cyclone damage is substantial

21

State Event Name Event Date Estimated Loss Value
(2015)

QLD, NSW Cyclone Debbie March 2017 $1,403,000,000*
NSW, QLD, VIC, 
TAS East Coast Low June 2016 $421,696,229

NSW East Coast Low April 2015 $949,615,700

QLD Severe Tropical 
Cyclone Marcia February 2015 $544,163,458

VIC Melbourne Severe 
Storm February 2011 $526,651,637

QLD Cyclone Yasi February 2011 $1,531,573,196
QLD Cyclone Tasha December 2010 $393,000,000
NSW East Coast Low June 2007 $1,675,000,000
QLD Cyclone Larry March 2006 $799,000,000
QLD Cyclone Justin March 1997 $650,000,000

NSW Sydney Region Storms January 1991 $625,000,000

WA Cyclone Joan December 1975 $398,000,000
NT Cyclone Tracy December 1974 $4,090,000,000
QLD Cyclone Althea December 1971 $648,000,000
QLD Cyclone Ada January 1970 $1,001,000,000
QLD Cyclone Dinah January 1967 $877,700,000
*Original estimated insurance loss value
Source: http://www.icadataglobe.com/access-catastrophe-data/

http://www.icadataglobe.com/access-catastrophe-data/


Wind-driven rain and public housing 
envelope (GU package)
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• Improving resilience of public housing to 
non-structural damage from wind-driven 
rain due to extreme weather events (i.e. 
cyclone and severe storms)

• Focus on resilient design and enhanced 
construction inspection; specifically 
waterproofing standards of the building 
envelope (AS4654), windows and doors 
(AS2047) and Masonry (AS4773) 

• In-depth inspection for building envelopes in 
regions vulnerable to cyclones (checklists)



Window and roof failure modes
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Building 
elements

Failure Modes Damage through components

through louvre windows

through undamaged windows

through open gaps between sashes, frames and 
through seals

through worn or damaged window seals

around flashings, through linings

through weep holes,  gaps and around seals 

Bad installation / material/ design through the window frame 

Material / design eaves, gutter, gables

Bad installation / material/ design under flashings, gutters, eaves lining

Window
Material / design

Roof



Hardening options – low hanging fruit
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• Focused on recommending some hardening opportunities that 
represent the best life cycle cost-benefit (e.g. window/door 
specification and inspection) for low density public housing

• Estimate life cycle cost for scenario of reduced incidence of non-
structural wind and water ingress related damage due to extreme wind 
events for both the recommended strategies and BAU approach

• Determine the life cycle cost-benefit of the proposed resilience 
hardening strategy for critical building components in regions 
vulnerable to extreme wind events

Biondini & 
Frangopol
(2016) ASCE



Emerging project area

IoT Smart Building Systems 

Digital multi-utility management

Prof. Rodney Stewart
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Automated building energy and water management through 
intelligent sensor technology and big data analytics
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Digital multi-utility data 

Unlocking the water-
energy nexus
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Big data analytics example
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‘Big data’ from intelligent metering must be 
supported by good analytics to be useful

Intelligent meter

Flow signature patterns

Meter software 
can autonomously 
categorise water 

consumption

More informative web portals 
for utilities and customers

Water end use 
data accessible 

anywhere

HMM
DTW 
ANN
Etc.

Consumption broken into end use categories
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Thank you! 

Any questions? 
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