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• Analysis of building performance and failure

• Advocacy for more research into healthy buildings

• NatHERS plugin for hygrothermal analysis (Hyenath)

• Lecturer of Architecture, University of Tasmania (2012-

2017)

• Course chair and Lecturer of Building Surveying, Victoria 

University (2019-2022)

• Practice Lead - Building Sciences, Restoration Industry 

Consultants (present)

Tim Law
PhD (Architecture)

Architectural Scientist
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Context
Water Damage
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Context: Water Damage 

Insurance Claims

Chubb (2019) Chubb Insight Report: Get Smart About Water Leaks

https://www.chubb.com/au-en/individuals-families/resources/get-smart-about-water-

leaks.html

For most Australian homeowners however, it’s not 

the threat of external flooding from overflowing rivers 

and creeks that is the most likely threat to their 

properties. In fact, it is water related but much closer 

to home, literally - and the threat is often silent and 

largely overlooked by homeowners: internal water 

leak damage.



7

30/11/22 2
VBA Webinar: Indoor Mould Insights (Feb 2023) by Dr Tim Law, ARCHSCIENCES.

Context: Water Damage 

Insurance Claims

Evlin DuBose and Jack Dona (25 Jul 2022) Mozo’s Insurance Report 2022: Uninsured Australia and the rising costs of protection

https://mozo.com.au/insurance/home-insurance/articles/insurance-report-2022-uninsured-australia-and-the-rising-costs-of-protection
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Context: Water damage as a 

priority

ABC News (29 Nov 2022) Defect-riddled apartments covered in mould could be write-offs as repair costs mount

https://www.abc.net.au/news/2022-11-29/mould-in-apartments-leads-to-huge-damage-bills/101692710

"It is an absolute catastrophe 

because if there's significant 

mould issues, the cost to 

rectify might well exceed the 

value, some of these 

buildings could potentially be 

a write-off." 

Bronwyn Weir
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Implications
of Water Damage
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Implications

Technical Guide to Assessment and Repair of Flood 

Damaged Timber and Timber Framed Houses (Revised 

Feb 2022)

https://www.qbcc.qld.gov.au/sites/default/files/2022-03/guide-

timber-qld-assessment-repair-flood-damaged-timber.pdf

©TQL | Guide to Assessment and Repair of Flood Damaged Timber and Timber Framed Houses – Feb 2022 2 

 

 
TIMBER AND MOISTURE 
 
Mould and Decay 
Timber and wood based products that have been totally immersed in water for prolonged periods 
will not decay or be subject to fungal deterioration due to lack of available oxygen. When the water 
has receded, it is important to clean the timber as soon as possible of all silt and mud etc. and then 
allow the timber and wood based products to thoroughly dry out as quickly as possible with good 
ventilation. If power is available, fans, air-conditioners or de-humidifiers can assist with this process. 
 
The space under suspended floors must also be immediately drained and dried out. Make sure all 
ventilation points are clear of debris and dirt and if necessary used forced mechanical ventilation 
(blowers) to assist in the process. 
 
If timber or wood based products remain damp or wet for prolonged periods and air (oxygen) is 
available, mould (dark staining) and eventually decay can occur, particularly in low durability timber 
such as untreated pine. Significant degradation or decay of timber is usually preceded by evidence 
of surface discoloration by moulds or stains, but if these are easily scraped off with a knife and the 
timber is sound underneath, it is not of concern. Degradation or decay in timber will be indicated if 
the wood has become soft and spongy or is easily penetrated with a knife or screwdriver. 
 
The use of products such as chlorine (pool) etc should be avoided for the prevention and treatment 
of mould due to possible corrosion impacts on metal connectors and fasteners. See Appendix 1 for 
some product options. 
 

 
 

 
 

Although heavily discoloured with 
surface mould and blue stain, the 
timber is still sound as shown by 
scraping back the surface layer 

Although heavily discoloured with 
surface mould and blue stain, the 
pine timber is still sound as shown 
by scraping back the surface layer 

Decayed timber is soft and spongy 
and can easily be penetrated with a 
knife or screwdriver 
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Toxic Load
(Food, Water & Air)

Detoxification

Mould illness, aka. CIRS or 

biotoxin illness
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Toxic Load
(Food, Water & Air)

Detoxification

Mould illness, aka. CIRS or 

biotoxin illness
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Toxic Load
(Food, Water & Air)

Detoxification

Blockage
(genetic)

Mould illness, aka. CIRS or 

biotoxin illness
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Toxic Load
(Food, Water & Air)

Detoxification

Blockage
(genetic)

Overflow
(symptoms)

Mould illness, aka. CIRS or 

biotoxin illness
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Mould-related illness research possible 'game changer' for people afflicted by unseen menace

https://www.abc.net.au/news/2022-07-16/australian-first-study-mould-biotoxin-illness/101223548

Macquarie University will 

begin an Australian-

first research project… into 

mould-related illness after 

it secured funding from the 

National Health and 

Medical Research Council.

The project will research 

inflammatory 

responses and brain 

imaging from those 

experiencing CIRS 

symptoms.

Mould illness, aka. CIRS or 

biotoxin illness
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2 December 2021

Tim Law, PhD

Gabriele Sorrentino, PhD

Richard Barry
Paulina Ronngard

VBA-VU

Indoor 

Mould 

Scoping 

Study
Acknowledgments: VMIA, VBA, VU
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Dataset
Research Scoping Study
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• Analysed 1,995 accepted domestic building insurance 

(DBI) claims from the VMIA with at least one water-

related defect, overlaid with VBA data

[1] "Unique Claim"                                   "Case Number"                                    "Work Order Line Item Number"                    "Unique ID"                                     
[5] "Category of Building Works"                     "Estimated Completion Date"                      "Claim Submission Date" "Total amount paid for this claim"              
[9] "Defect Code: Defect Type"                       "Location"                                       "Description"          "Defect Cost"                                   
[13] "Observation"                                    "Defect Type"                                    "Root Cause"          "Inspector Opinion"                             
[17] "Estimate"                                       "Suburb"                                         "Postcode"            "BCA Building Class(es)"                        
[21] "Primary Building Class"                         "Number of Storeys"                              "Surveyor     Practitioner ID"                   "Surveyor     Registration Class"               
[25] "Surveyor     Date First Registered"             "Surveyor    Practitioner Type"                  "Builder     Practitioner ID"                    "Builder     Registration Class"                
[29] "Builder    Date First Registered"               "Builder    Practitioner Type"                   "Draftsperson/Engineer Practitioner ID"       "Draftsperson Registration Category/Class"      
[33] "Draftsperson/Engineer    Date First Registered" "Draftsperson/Engineer    Practitioner Type"     "LGA"                 "Region" 

Scope of Study



19

30/11/22 2
VBA Webinar: Indoor Mould Insights (Feb 2023) by Dr Tim Law, ARCHSCIENCES.

• Analysed 1,995 accepted domestic building insurance 

(DBI) claims from the VMIA with at least one water-

related defect, overlaid with VBA data

• A series of key observations and emerging patterns were 

derived from a metadata analysis of the dataset
A more accurate index of presenting new construction activity was found by

observing the rate of population growth, since it is the increase in a population

that requires the construction of housing rather than the population size per se.

Using ABS data of estimated LGA residential population from 2001–2019, the

overall rate of growth for each LGA was calculated against its most recent

residential population to arrive at its ‘per capita growth’. The accepted claims

against that context of per capita growth is depicted in Figure 5. The CBD and

eastern suburbs once again emerge as frequent accepted claims hotspots.

Figure 5: LGA claims rate, by ABS population annualised growth.

6 .5 M elbourne Grow th Corridors Pla ns

Further investigation was undertaken to see if any correlations could be drawn

due to higher construction activities in Melbourne’s growth corridors (Growth

Areas Authority, 2012). Having previously looked at accepted claims and not

VBA-VU Scoping Study on the Nature and Extent of Moisture Damage in Houses & Apartments in Victoria

Indoor Mould Scoping Study (IMSS) Victoria University VUR20089 · 43
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Indoor Mould Scoping Study (IMSS) Victoria University VUR20089 · 57

Figure 21: Violin plots of defects costs

VBA-VU Scoping Study on the Nature and Extent of Moisture Damage in Houses & Apartments in Victoria

Indoor Mould Scoping Study (IMSS) Victoria University VUR20089 · 58

Statistical approach



20

30/11/22 2
VBA Webinar: Indoor Mould Insights (Feb 2023) by Dr Tim Law, ARCHSCIENCES.

• Analysed 1,995 accepted domestic building insurance 

(DBI) claims from the VMIA with at least one water-

related defect, overlaid with VBA data

• A series of key observations and emerging patterns were 

derived from a metadata analysis of the dataset

• A representative sample of 54 claims was identified for 

detailed analysis, aimed at identifying problematic 

building work with potential to result in indoor mould and 

root cause

Descriptive approach

VMIA report Building plans Building permit
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Key Observations
Research Scoping Study
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1. Modern building designs and 

typology compromise 

watertightness and ability to deflect 

water ingress

2. Design documentation was often 

poor or incomplete

3. High occurrence of non-compliance 

in design and construction of 

balconies and internal wet areas

4. Improper penetration of 

waterproofing

5. Improper weatherproofing of 

envelope

6. Prolonged exposure of construction 

materials to weather provides a 

suitable substrate for mould growth

2 December 2021

Tim Law, PhD

Gabriele Sorrentino, PhD

Richard Barry
Paulina Ronngard

VBA-VU

Major themes
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Domestic Building Contracts Act 1995

• Non-compliant design

• Non-compliant construction

• Construction defect

Terminology
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Authorised by the Chief Parliamentary Counsel 

Part 1—Preliminary 

 

 

 

Domestic Building Contracts Act 1995 

No. 91 of 1995 

5   

default penalty has the meaning set out in 

section 128; 

defective, in relation to domestic building work, 

includes— 

 (a) a breach of any warranty listed in 

section 8; 

 (b) a failure to maintain a standard or 

quality of building work specified in 

the contract; 

 * * * * * 

 

 

Director means the Director within the meaning 

of the Australian Consumer Law and Fair 

Trading Act 2012; 

 

 

 

dispute resolution order means a dispute 

resolution order issued under Division 6 

of Part 4, or that order as amended under 

this Act; 

 

Domestic Builders Fund means the Domestic 

Builders Fund established under section 124; 

 

 

domestic building contract means a contract 

to carry out, or to arrange or manage the 

carrying out of, domestic building work 

other than a contract between a builder 

and a sub-contractor;  

S. 3(1) def. of 
determination 
repealed by 
No. 15/2016 
s. 3(2). 

S. 3(1) def. of 
Director 
substituted by 
No. 17/1999 
s. 30(1), 
amended by 
No. 21/2012 
s. 239(Sch. 6 
item 14.1). 

S. 3(1) def. of 
dispute 
resolution 
order 
inserted by 
No. 15/2016 
s. 3(1). 

S. 3(1) def. of 
Domestic 
Builders Fund 
inserted by 
No. 15/2016 
s. 3(1). 

Domestic Building Contracts Act 1995

• Non-compliant design

• Non-compliant construction

• Construction defect

‘Defective’ Construction
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8 Implied warranties concerning all domestic building work

The following warranties about the work to be carried out under a domestic building contract are 

part of every domestic building contract—

(a) .. in a proper and workmanlike manner and in accordance with the plans and specifications set 

out in the contract;

(b) … all materials to be supplied … will be good and suitable for the purpose …

(c) will comply with, all laws and legal requirements… ;

(d) … carried out with reasonable care and skill and will be completed by the date (or within the 

period) specified… ;

(e) … home will be suitable for occupation at the time the work is completed;

(f) … work and any material used in carrying out the work will be reasonably fit for that purpose… 

Domestic Building Contracts Act 1995

• Non-compliant design

• Non-compliant construction

• Construction defect

‘Defective’ Construction
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• Modern building designs and typology compromise 

watertightness and ability to deflect water ingress
VBA-VU Scoping Study on the Nature and Extent of Moisture Damage in Houses & Apartments in Victoria

Indoor Mould Scoping Study (IMSS) Victoria University VUR20089 · 86

Theme 1: Building design
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8 .2 Design Documenta tion

VBA-VU Scoping Study on the Nature and Extent of Moisture Damage in Houses & Apartments in Victoria

Indoor Mould Scoping Study (IMSS) Victoria University VUR20089 · 88

• Modern building designs and typology compromise 

watertightness and ability to deflect water ingress

Theme 1: Building design
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• Modern building designs and typology compromise 

watertightness and ability to deflect water ingress

7.5 Design Documenta tion

VBA-VU Scoping Study on the Nature and Extent of Moisture Damage in Houses & Apartments in Victoria

Indoor Mould Scoping Study (IMSS) Victoria University VUR20089 · 63

Theme 1: Building design
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• Modern building designs and typology compromise 

watertightness and ability to deflect water ingress

Of the 54 buildings, the roofs of 8 buildings were indeterminable from the

supplied documents. Parapet roofs were found in the majority of the buildings

(n=28, 61%). Buildings without parapets (n=18, 39%) had either hip or gable

roofs: of which 16 had overhanging eaves, 2 did not.

In the claim seen in Figure 28, there was a leakage originating from the

structural penetration which emerged on the internal side of the windows. The

aesthetic decision of an expressed facade required support from a steel beam

that penetrated the building envelope, thus creating a path for water ingress.

For this particular claim there were no accompanying drawings supplied.

Figure 28: An apartment block where the grey facade is “expressed” as a
projection from the black wall cladding. Water testing revealed that the envelope

was not water tight.

VBA-VU Scoping Study on the Nature and Extent of Moisture Damage in Houses & Apartments in Victoria

Indoor Mould Scoping Study (IMSS) Victoria University VUR20089 · 68

Theme 1: Building design
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• Design documentation was often poor or incomplete

Figure 24: Sample drawing documentation: site plan and solar studies.

VBA-VU Scoping Study on the Nature and Extent of Moisture Damage in Houses & Apartments in Victoria

Indoor Mould Scoping Study (IMSS) Victoria University VUR20089 · 64

Figure 25: Sample drawing documentation: roof plan, elevations and sections.

VBA-VU Scoping Study on the Nature and Extent of Moisture Damage in Houses & Apartments in Victoria

Indoor Mould Scoping Study (IMSS) Victoria University VUR20089 · 65

VBA-VU Scoping Study on the Nature and Extent of Moisture Damage in Houses & Apartments in Victoria

Indoor Mould Scoping Study (IMSS) Victoria University VUR20089 · 66

Theme 2: Design documentation
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7.6 Roof, w a ll cla dding a nd Ea shing

VBA-VU Scoping Study on the Nature and Extent of Moisture Damage in Houses & Apartments in Victoria

Indoor Mould Scoping Study (IMSS) Victoria University VUR20089 · 67

• Design documentation was often poor or incomplete

Theme 2: Design documentation
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Building Surveyor  
Audit Program

Volume 1  
Class 2 – 9 Buildings  
 
January 2021 – December 2021

2. AUDIT FINDINGS
Of the 88 audits complet ed, all audits had 

at  least  one it em where it  was considered 

that  the RBS could not  have determined 

that  compliance was achieved.

The results of the audits f or sufficient  

documentat ion for the RBS t o make a 

determinat ion on compliance varied 

from 18% for weatherproofing to 91% for 

provisions of escape. 

3. DOCUMENTATION INSIGHTS
Documentat ion insufficiencies across all audits are shown in Figure 2.

Where there was sufficient  informat ion 

to determine compliance, the results 

for compliance varied from 18% for 

weatherproofing to a high of 89% for 

provisions for escape. Overall, when the 

results from the 88 audits were averaged, 

of the 110 clauses assessed

t here were found t o be on 
average 17 it ems per audit  
where t he RBS could not  have 
been sat isfied t hat  compliance 
was achieved.  

Figure 2. Document at ion insufficiencies across all audit s, where applicable 

4. COMPLIANCE INSIGHTS
The compliance levels, that  is where compliance had been demonst r ated, across all audits 

are shown in Figure 3.

Figure 3. Compliance 

level across all audit s

8 © State of Victoria, Victorian Building Authority 2022

Theme 2: Design documentation
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Building Surveyor  
Audit Program
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Class 2 – 9 Buildings  
 
January 2021 – December 2021

Theme 2: Design documentation
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• There was a high occurrence of non-compliance in 

design and construction of balconies and internal wet 

areas

• Improper waterproofing of balconies was common

Theme 3: Balcony waterproofing
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Compliant design AS 4654.2:2012

Theme 3: Balcony waterproofing
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7.7.2 La ck  of w a terprooAng membra ne over
fa steners (non-complia nt design + w ork )

VBA-VU Scoping Study on the Nature and Extent of Moisture Damage in Houses & Apartments in Victoria

Indoor Mould Scoping Study (IMSS) Victoria University VUR20089 · 75

VBA-VU Scoping Study on the Nature and Extent of Moisture Damage in Houses & Apartments in Victoria

Indoor Mould Scoping Study (IMSS) Victoria University VUR20089 · 74

Non-compliant design and construction

Theme 3: Balcony waterproofing



37

30/11/22 2
VBA Webinar: Indoor Mould Insights (Feb 2023) by Dr Tim Law, ARCHSCIENCES.

7.7.3 La ck  of ca re in design a nd insta lla tion of
ca pping/ coping (non-complia nt design+ w ork )

VBA-VU Scoping Study on the Nature and Extent of Moisture Damage in Houses & Apartments in Victoria

Indoor Mould Scoping Study (IMSS) Victoria University VUR20089 · 76

Post supports in AS 4654:2012

Theme 3: Balcony waterproofing
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7.7.3 La ck  of ca re in design a nd insta lla tion of
ca pping/ coping (non-complia nt design+ w ork )

VBA-VU Scoping Study on the Nature and Extent of Moisture Damage in Houses & Apartments in Victoria
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Non-compliant fastening

Theme 4: Improper penetration
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7.7.5 La ck  of w a terprooAng for vertica l penetra tion
(non-complia nt design + w ork )

VBA-VU Scoping Study on the Nature and Extent of Moisture Damage in Houses & Apartments in Victoria

Indoor Mould Scoping Study (IMSS) Victoria University VUR20089 · 78

Vertical penetrations in AS 4654:2012

Theme 4: Improper penetration
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7.8 Ex posure

VBA-VU Scoping Study on the Nature and Extent of Moisture Damage in Houses & Apartments in Victoria

Indoor Mould Scoping Study (IMSS) Victoria University VUR20089 · 79

Non-compliant vertical penetrations

Theme 4: Improper penetration
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Roof and Wall Cladding

NCC 2019 Building Code of Australia - Volume Two Page 216

Figure 3.5.4.5 Weather protection of openings 

 

 

 3.5.4.7   Clearance between cladding and ground 
 

(a) The minimum clearance from the bottom of the wall cladding to the adjoining finished ground level must be— 
 

(i) 100 mm in low rainfall intensity areas or sandy, well-drained areas; or 
 

(ii) 50 mm above impermeable (paved or concreted) areas that slope away from the building in accordance with 

3.1.3.3(a); or 
 

(iii) 150 mm in any other case. 
 

(b) Wall cladding must extend a minimum of 50 mm below the bearer or lowest horizontal part of the suspended floor 

framing. 

 

 

 3.5.4.8   Parapet cappings 

Where a wall cladding is used to form a parapet wall, the cladding must be attached to a supporting frame and have a 

capping installed that complies with the following: 
 

(a) Cappings must— 
 

(i) be purpose made, machine-folded sheet metal or equivalent sections of a material compatible with all up and 

downstream metal roof covering materials in accordance with 3.5.1.2(b); and 
 

(ii) extend not less than 50 mm down the sides of the parapet; and 
 

(iii) be separated from the supporting framing by a vapour permeable sarking installed in accordance with (f); and 
 

(iv) be fixed with either self drilling screws or rivets with rubber washers at intervals of not more than 500 mm that 

do not penetrate the top of cappings, except at joints and corners. 

Explanatory information: 

The 3.5.4.7 clearances may also be subject to other requirements for drainage in Part 3.1.3, clearances for inspection 

zones for termite management in Part 3.1.4 and screening and sealing of gap requirements for construction in bushfire 

prone areas in Part 3.10.5, where appropriate.

3.5.4.6
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(b) The top of the capping must slope a minimum of 5 degrees. 
 

(c) Joints in cappings must— 
 

(i) overlap by not less than 50 mm in the direction of flow; and 
 

(ii) be securely fastened at intervals of not more than 40 mm; and 
 

(iii) have sealant installed between laps. 
 

(d) Fixing for cappings must be compatible with the capping material. 
 

(e) Lead cappings must not be used with prepainted steel or zinc/aluminium steel or on any roof if the roof is part of a 

potable (drinking) water catchment area. 
 

(f) Sarking must comply with AS/NZS 4200.1 and be installed behind all wall cladding where parapets are installed, 

with— 
 

(i) each adjoining sheet or roll being— 
 

(A) overlapped not less than 150 mm; or 
 

(B) taped together; and 
 

(ii) sarking fixed to supporting members at not more than 300 mm centres. 

Explanatory information: 

For the purposes of 3.5.4.8(f), sarking is required to be installed to the whole external wall which contains the parapet, 

and extend to the top and back of the parapet. A gap should be provided between the sarking and the parapet capping 

to help control condensation.

3.5.4.8

Parapet capping

Theme 5: Improper weatherproofing
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7.7 W a terprooAng of ba lconies

VBA-VU Scoping Study on the Nature and Extent of Moisture Damage in Houses & Apartments in Victoria

Indoor Mould Scoping Study (IMSS) Victoria University VUR20089 · 72
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Figure 3.5.4.5 Weather protection of openings 

 

 

 3.5.4.7   Clearance between cladding and ground 
 

(a) The minimum clearance from the bottom of the wall cladding to the adjoining finished ground level must be— 
 

(i) 100 mm in low rainfall intensity areas or sandy, well-drained areas; or 
 

(ii) 50 mm above impermeable (paved or concreted) areas that slope away from the building in accordance with 

3.1.3.3(a); or 
 

(iii) 150 mm in any other case. 
 

(b) Wall cladding must extend a minimum of 50 mm below the bearer or lowest horizontal part of the suspended floor 

framing. 

 

 

 3.5.4.8   Parapet cappings 

Where a wall cladding is used to form a parapet wall, the cladding must be attached to a supporting frame and have a 

capping installed that complies with the following: 
 

(a) Cappings must— 
 

(i) be purpose made, machine-folded sheet metal or equivalent sections of a material compatible with all up and 

downstream metal roof covering materials in accordance with 3.5.1.2(b); and 
 

(ii) extend not less than 50 mm down the sides of the parapet; and 
 

(iii) be separated from the supporting framing by a vapour permeable sarking installed in accordance with (f); and 
 

(iv) be fixed with either self drilling screws or rivets with rubber washers at intervals of not more than 500 mm that 

do not penetrate the top of cappings, except at joints and corners. 

Explanatory information: 

The 3.5.4.7 clearances may also be subject to other requirements for drainage in Part 3.1.3, clearances for inspection 

zones for termite management in Part 3.1.4 and screening and sealing of gap requirements for construction in bushfire 

prone areas in Part 3.10.5, where appropriate.
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(b) The top of the capping must slope a minimum of 5 degrees. 
 

(c) Joints in cappings must— 
 

(i) overlap by not less than 50 mm in the direction of flow; and 
 

(ii) be securely fastened at intervals of not more than 40 mm; and 
 

(iii) have sealant installed between laps. 
 

(d) Fixing for cappings must be compatible with the capping material. 
 

(e) Lead cappings must not be used with prepainted steel or zinc/aluminium steel or on any roof if the roof is part of a 

potable (drinking) water catchment area. 
 

(f) Sarking must comply with AS/NZS 4200.1 and be installed behind all wall cladding where parapets are installed, 

with— 
 

(i) each adjoining sheet or roll being— 
 

(A) overlapped not less than 150 mm; or 
 

(B) taped together; and 
 

(ii) sarking fixed to supporting members at not more than 300 mm centres. 

Explanatory information: 

For the purposes of 3.5.4.8(f), sarking is required to be installed to the whole external wall which contains the parapet, 

and extend to the top and back of the parapet. A gap should be provided between the sarking and the parapet capping 

to help control condensation.

3.5.4.8

Parapet capping

Theme 5: Improper weatherproofing
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AS3500.3:2015 Cl 3.7.4

AS3500.3:2021 Cl 3.7.6

(g) Box gutters shall —

(i) be straight (without change in direction);

(ii) have a horizontal constant width base (sole) with vertical sides in a 

cross- section;

Box gutters

Theme 5: Improper weatherproofing
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VBA-VU Scoping Study on the Nature and Extent of Moisture Damage in Houses & Apartments in Victoria

Indoor Mould Scoping Study (IMSS) Victoria University VUR20089 · 71

AS3500.3:2015 Cl 3.7.4

AS3500.3:2021 Cl 3.7.6

(g) Box gutters shall —

(i) be straight (without change in direction);

(ii) have a horizontal constant width base (sole) with vertical sides in a 

cross- section;

Box gutters

Theme 5: Improper weatherproofing
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Roof and Wall Cladding

NCC 2019 Building Code of Australia - Volume Two Page 185

Figure 3.5.1.6a Parapet flashing—Acceptable flashing details 

 

Figure 3.5.1.6b Parapet and end wall flashing—Acceptable flashing details 

 

 

(b) Flashing of penetrations must comply with the following: 
 

(i) Collar flashings must permit the total drainage of the area above the penetration. 
 

(ii) On completion of installation, the roof structure must be restored to its original strength by installing roof trimmers 

3.5.1.7

Roof and Wall Cladding
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Figure 3.5.1.6a Parapet flashing—Acceptable flashing details 

 

Figure 3.5.1.6b Parapet and end wall flashing—Acceptable flashing details 

 

 

(b) Flashing of penetrations must comply with the following: 
 

(i) Collar flashings must permit the total drainage of the area above the penetration. 
 

(ii) On completion of installation, the roof structure must be restored to its original strength by installing roof trimmers 

3.5.1.7

Flashing (NCC 2019)

Theme 5: Improper weatherproofing
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Flashing (VBA Guide Standards and Tolerances 2015)

Theme 5: Improper weatherproofing



47

30/11/22 2
VBA Webinar: Indoor Mould Insights (Feb 2023) by Dr Tim Law, ARCHSCIENCES.

Defective flashing

Theme 5: Improper weatherproofing
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Non-compliant/defective roof plumbing

Theme 5: Improper weatherproofing
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Non-compliant/defective roof plumbing

Theme 5: Improper weatherproofing
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https://www.vba.vic.gov.au/news/news/2022/reminder-sa-hb-39-2015-installation-code-for-metal-roof-and-wall-cladding-was-amended

Non-compliant/defective roof plumbing

Theme 5: Improper weatherproofing
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• Prolonged exposure of construction materials to weather 

provides a suitable substrate for mould growth

Theme 6: Weathering
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• Prolonged exposure of construction materials to weather 

provides a suitable substrate for mould growth

Figure 43: Plywood bracing and timber framing showing signs of deterioration
even before the house has been completed.

Figure 44: Projection of walls with heavy weathering to the timber framing
structure.

Figure 45: Water ponding on slab due to driving rain. Some of the bottom plates
are already in decay.

VBA-VU Scoping Study on the Nature and Extent of Moisture Damage in Houses & Apartments in Victoria

Indoor Mould Scoping Study (IMSS) Victoria University VUR20089 · 80

Theme 6: Weathering
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• Prolonged exposure of construction materials to weather 

provides a suitable substrate for mould growth

Figure 43: Plywood bracing and timber framing showing signs of deterioration
even before the house has been completed.

Figure 44: Projection of walls with heavy weathering to the timber framing
structure.

Figure 45: Water ponding on slab due to driving rain. Some of the bottom plates
are already in decay.

VBA-VU Scoping Study on the Nature and Extent of Moisture Damage in Houses & Apartments in Victoria

Indoor Mould Scoping Study (IMSS) Victoria University VUR20089 · 80

7.9 Air-conditioning insta lla tion

VBA-VU Scoping Study on the Nature and Extent of Moisture Damage in Houses & Apartments in Victoria

Indoor Mould Scoping Study (IMSS) Victoria University VUR20089 · 81

Theme 6: Weathering
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• Prolonged exposure of construction materials to weather 

provides a suitable substrate for mould growth

7.9 Air-conditioning insta lla tion

VBA-VU Scoping Study on the Nature and Extent of Moisture Damage in Houses & Apartments in Victoria

Indoor Mould Scoping Study (IMSS) Victoria University VUR20089 · 81

VBA-VU Scoping Study on the Nature and Extent of Moisture Damage in Houses & Apartments in Victoria

Indoor Mould Scoping Study (IMSS) Victoria University VUR20089 · 97

Theme 6: Weathering
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• Prolonged exposure of construction materials to weather 

provides a suitable substrate for mould growth

ESC (Essential Services Commission). (2018). Victoria’s domestic building insurance scheme: Performance report 2017-18. 

https://www.esc.vic.gov.au/sites/default/files/documents/RPT%20-%20DBI%20Performance%20Report%202017-18%20-%2020181130_0.pdf

Theme 6: Weathering
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• Prolonged exposure of construction materials to weather 

provides a suitable substrate for mould growth

Mark Sinfield (9 Jan 2023) Challenges Facing Australia's Residential Construction Industry: Increasing Insolvencies

https://www.linkedin.com/pulse/challenges-facing-australias-residential-construction-mark-sinfield/

Theme 6: Weathering
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Domestic Building Contracts Act 1995

• Non-compliant design

• Non-compliant construction

• Construction defect

• Compliant, not defective, but not healthy

Terminology
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Residential Tenancies Regulations 2021

https://www.legislation.vic.gov.au/as-made/statutory-rules/residential-tenancies-regulations-2021-0

 

Authorised by the Chief Parliamentary Counsel 

Schedule 4—Rental minimum standards 

 

 

 

Residential Tenancies Regulations 2021 

S.R. No. 3/2021 

  181 

 5 Kitchen facilities 

 (1) In relation to kitchen facilities, the following 

amenities are to be provided in the rented 

premises—   

 (a) a dedicated area which is intended to be used 

for cooking and food preparation;  

 (b) a sink in good working order that is 

connected to a reasonable supply of hot and 

cold water;  

 (c) a cooktop in good working order that has 

2 or more burners.   

 (2) Subclause (1) does not apply if the rented 

premises is a registered place and a request for a 

permit to alter the relevant features of the 

premises to comply with this standard has been 

refused in accordance with Part 5 of the Heritage 

Act 2017. 

 (3) Any oven at the rented premises must be in good 

working order. 

 6 Laundry facilities 

Any laundry facilities present in the rented 

premises must be connected to a reasonable 

supply of hot and cold water.  

 7 Structural soundness 

The rented premises are to be structurally sound 

and weatherproof.  

 8 Mould and dampness 

Each room in the rented premises must be free 

from mould and damp caused by or related to the 

building structure.   

 

 

Residential Tenancies Regs 

2021, Minimum Standards
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Tips
for building & plumbing 

practitioners
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The architectural history of water damage

Tips for Designers
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Frank Lloyd Wright:

If the roof doesn't leak, the architect 

hasn't been creative enough.

Madame Savoye:

Dear Monsieur Le Corbusier, it is still 

raining in our garage....

“My name’s Frank Gehry, and my 

buildings don’t leak”

The architectural history of water damage

Tips for Designers
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“How does a New Zealand award-winning 

architectural house end up being a leaky building 

that gets demolished? What’s the award for?” [the 

owner]

2003 New Zealand Institute of Architects’ Supreme Award

Citation
This house references a modernist revival idiom, tending to favour the wall over the 

roof, promoting planar surface over structural articulation and emphasising spatial 

continuity with the exterior. The eye focuses on a seamlessness in the detail. The 

planar surfaces and the flush detailing are not merely self-referential, but are put to 

work in underscoring the constructed spatial drama of the ridge top site. The house’s 

neo-modernist glass box is book-ended by two apartments that in their planning offer 

both occupancy choices and a retreat from the infinite space of a glazed core.

NZ Institute of Architects (2003) Northland House by Parsonson Architects

https://www.nzia.co.nz/awards/new-zealand-architecture-medal/2003-supreme-awards/2003-supreme-

award-northland-house-wellington

Stuff NZ (18 Mar 2021) 'Heartbreaking': Award-winning Wellington house demolished after developing leaks

https://www.stuff.co.nz/business/property/124569951/heartbreaking-awardwinning-wellington-house-demolished-

after-developing-leaks

Architectural awards and water damage

Tips for Designers
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3 Perform competently and within the required level of expertise and experience 

A building surveyor must have suitable skills, knowledge, experience and competence to provide 

building surveying services to a professional standard.  

To meet this principle, you must: 

3.1 Ensure that you do not perform any work that is outside your area of expertise or experience 

unless under the direct supervision of a building surveyor who holds the required expertise or 

experience.  

This includes: 

3.1.1 Providing building surveying services competently and within the requirements or 

conditions of your registration and capacity.  

   Note: If you are unclear as to whether you can carry out a function you should seek 

guidance from the VBA or your professional body. 

3.1.2 Maintaining a level of competency that is commensurate with your level of registration 

and experience. Even if inexperienced, an appropriate level of competency is required. 

3.1.3 Not misleading relevant parties or giving incorrect information about your skills, 

qualifications, and experience. This includes ensuring that you only advertise your 

services that are within the scope of your registration, skills, qualifications and 

experience.  

3.1.4 Requiring that aspects of a design or performance solution that are complex and 

beyond your ability to substantively assess, are the subject of independent technical 

expertise or advice. 

3.1.5 Where required, seeking technical expertise from appropriately qualified persons to 

assist you with your work. 
 

Example of performing work outside your area of expertise or experience: 

You have an unlimited building surveying registration and have only undertaken building 
surveying work for Class 1 and Class 10 buildings over the last ten (10) years. You have been 
approached to undertake work for a high-rise Class 2 building. While this may be within your 
registration, you have inadequate experience in more recent construction methods and 
complexity involved in a high-rise Class 2 building. You should refuse the engagement and 
undertake professional studies and training to upskill and increase your expertise in more 
complex constructions before accepting such an engagement. 

3.2 Take reasonable steps to ensure that any reports or advice you rely on for work outside of 

your area of expertise or experience have been completed honestly, independently (as 

required), competently and to a professional standard by an appropriately qualified person. 

This includes:   

3.2.1 Assuring yourself that any report or advice you intend to rely on is prepared by an 

appropriately registered and qualified person and that it is independent (if required), 

reliable and accurate. 

3.2.2 Where you are told by an applicant or client that a product has been tested or certified 

to an applicable standard, obtaining a copy of the test report or certification and 

confirming that the product was tested to, and passed, the standard relevant to the 

intended use of the product. 

• 4D’s, danger of removing Deflection

• Design within capability of detailing

• Include sufficient construction details

Tips for Designers

This principle from the Code of Conduct for Building Surveyors provides
good guidance for designers – i.e., design within your abilities
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• Observation: plans without sufficient information 

being approved and constructed

Tips for Building Surveyors
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CODE OF CONDUCT FOR BUILDING SURVEYORS 

1 Act in accordance with the law and in the public interest  

A building surveyor must act in accordance with the Building Act, Regulations and any other relevant 

laws, codes or standards operating in Victoria and the Commonwealth as applicable and in the public 

interest. 

To meet this principle, you must: 

1.1 Act in the public interest when providing building surveying services. 

This includes:  

1.1.1 Acting in ways that are consistent with the purposes and objectives of the Building Act 

and Regulations and the public interest. 

1.1.2 Ensuring that when in doubt as to the possible interpretation of legislation, the NCC or 

standards, you prefer the interpretation that best serves the objectives of the 

legislation and the public interest, rather than your interests or that of an applicant, 

client or other practitioners. 
 

Example of acting in the public interest: 

When in doubt, for example, when assessing the rise in storey of a multi-storey residential 
building for the purposes of determining if domestic building insurance is required, you should 
always favour an interpretation that is in the public interest – in this case, the need for 
domestic building insurance to protect the rights of consumers who purchase sole occupancy 
units in that residential building. 

Example of not acting in the public interest: 

As a consultant building surveyor you propose a performance solution which will enable cost 
savings during construction but will cause increasing maintenance costs for future owners who 
are not involved at the construction stage. You do not raise these issues in your advice about 
the performance solution. 

 

1.2 Act in a manner that engenders confidence in, and respect, for the building surveying 

profession. 

This includes: 

1.2.1 Acting within the context of the legislative framework and complying with relevant laws 

as applicable to you in your role as a building surveyor including, for example, the 

Occupational Health and Safety Act 2004, the Australian Consumer Law, planning laws 

and the Local Government Act 1989. 

1.2.2 When acting as a relevant building surveyor or a municipal building surveyor, 

understanding and complying with the requirements of the Independent Broad-based 

Anti-corruption Commission Act 2011. 

1.2.3  Ensuring you are aware of legislative and regulatory changes, reforms or other 

directions or decisions (for example, a Ministerial Guideline or Order) that could affect 

your statutory functions and how you provide building surveying services. 

   Note: This includes compliance with prescribed insurance under the Building Act and 

Regulations (including any Ministerial Order) when carrying out your statutory 

functions.  
 

• Observation: plans without sufficient information 

being approved and constructed

• Code of Conduct for Building Surveyors: statutory 

role as public official 

Tips for Building Surveyors
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Tim Law (2021). Beyond Minimum: Proposition for Building Surveyors to Exceed the Minimum Standards of the Construction Code 
Journal of Legal Affairs and Dispute Resolution in Engineering and Construction, 13(2), 03721001. https://doi.org/10.1061/(ASCE)LA.1943-4170.0000463

Tim Law (2022). DtS compliant, but unfit for purpose
https://www.archsciences.com.au/dts-compliant-but-unfit-for-purpose/

Although a 

challenging 

area, going 

beyond the 

code is what is 

necessary

• Observation: plans without sufficient information 

being approved and constructed

• Code of Conduct for Building Surveyors: statutory 

role as public official 

• Beyond minimum (my personal opinion)

Tips for Building Surveyors
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Authorised by the Chief Parliamentary Counsel 

Part 3—Building permits 

 

 

 

Building Act 1993 

No. 126 of 1993 

38   

 (4) A building practitioner or an architect who 

is engaged to carry out building work must ensure 

that a building permit in relation to the work has 

been issued and is in force under this Act. 

Penalty: 500 penalty units, in the case of a 

natural person; 

 2500 penalty units, in the case of a 

body corporate. 

 (4A) A builder named in a building permit must ensure 

that the building work to which the building 

permit applies is carried out in accordance with 

this Act, the building regulations and the building 

permit. 

Penalty: 500 penalty units, in the case of a 

natural person; 

 2500 penalty units, in the case of a 

body corporate. 

 (5) Subsection (3) does not apply to an owner if the 

owner has engaged a building practitioner or 

architect to carry out the building work on that 

land. 

 (6) Subsections (1), (2), (3), (4) and (4A) do not apply 

if the building work is exempted by or under this 

Act or the regulations. 

 16A Exception if permit suspended 

 (1) It is an exception to an offence under 

section 16(1), (3) or (4) if a building permit was 

not in effect because it was suspended under 

section 25AE and the accused at the time of the 

alleged offence— 

 (a) was not aware that an event mentioned in 

section 25AE(1) had occurred in relation 

to the building permit; and 

S. 16(4) 
substituted by 
No. 21/2017 
s. 20(2). 

S. 16(4A) 
inserted by 
No. 21/2017 
s. 20(2). 

S. 16(6) 
amended by 
No. 21/2017 
s. 20(3). 

S. 16A 
inserted by 
No. 21/2017 
s. 21(1). 
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Part 3—Building permits 

 

 

 

Building Act 1993 

No. 126 of 1993 

37   

Part 3—Building permits 

Division 1—Building permit required 

 16 Offences relating to carrying out building work 

 (1) A person must not carry out building work unless 

a building permit in relation to the work has been 

issued and is in force under this Act. 

Penalty: 500 penalty units, in the case of a 

natural person; 

2500 penalty units, in the case of a 

body corporate. 

 (2) A person must not carry out building work unless 

the work is carried out in accordance with this 

Act, the building regulations and the building 

permit issued in relation to that work. 

Penalty: 500 penalty units, in the case of a 

natural person; 

2500 penalty units, in the case of a 

body corporate. 

 (3) An owner of land must ensure in relation to 

building work carried out on that land that a 

building permit in relation to the work has 

been issued and is in force under this Act. 

Penalty: 500 penalty units, in the case of a 

natural person; 

 2500 penalty units, in the case of a 

body corporate. 

 

 

 

 

 

S. 16 
amended by 
No. 33/2010 
s. 3, 
substituted by 
No. 15/2016 
s. 44. 

S. 16(3) 
substituted by 
No. 21/2017 
s. 20(1). 

• Take primary responsibility for compliance of 

building work

Tips for Builders
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AS 4654.2-2012, 2.16 INSPECTION AND ACCEPTANCE 

TEST states "On completion of the installation of a 

membrane system, inspection and/or acceptance 

testing shall be conducted."

AS 3740-2010 makes no mention of inspections, but the 

updated AS 3740.2-2021 (to be referenced in NCC 2022) 

4.5.3 MEMBRANE INSPECTION states "A visual 

inspection shall be conducted prior to installation of 

any overlaying finish in order to ensure the integrity of the 

membrane."

• Take primary responsibility for compliance of 

building work, including waterproofing inspections

Tips for Builders
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• Take primary responsibility for compliance of 

building work, including waterproofing inspections

• Where there is not enough documentation submit 

an RFI (request for information) to the designer

Tips for Builders
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• Take primary responsibility for compliance of 

building work, including waterproofing inspections

• Where there is not enough documentation submit 

an RFI (request for information) to the designer

• Watch out for problem areas:

• balcony design

• internal and external waterproofing

• parapet capping

• flashings

Tips for Builders
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• Exercise diligence in installing flashing and rain 

water goods

• Understand compliance requirements for box 

gutters, sumps, rain heads

Tips for Plumbers
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Water ingress during 
construction

Case study

Anwar Gayed

Principal Plumbing Specialist

Victorian Building Authority



Proactive Inspections Program

Total building inspections FY22/23 Q1

*Excludes low compliance risks



Exposed facade

Exposed façade Visible mould growth



Exposed roof and side walls

Incomplete roof work Incomplete sidewalls



Balcony construction

Incomplete waterproofing on terraces Balcony without waterproofing



Water ingress below non-
waterproofed balcony

Mould at wall baseWater traces from above



Internal walls constructed on 
wet floor



Mould behind closed ceiling

Removed plasterboard from ceilings with visible mould



Improper storage of materials

Window frames 

inappropriately stored

Window frame with 

visible mould



Improper sealing of roof 
penetrations

Gaps around roof penetrations not properly sealed



Managing water ingress during 
construction

Plan 
• Plan construction 

phases to provide 
maximum weather 
protection for 
vulnerable materials

• Complete roof, 
terrace and balcony 
work (including 
drain, overflow and 
waterproofing) 
before installing 
ceilings and plaster 
board

Protect
• Provide temporary 

protection against 
water ingress

• Cover gaps in the 
building envelope 
with external covers 
(e.g., tarps) until the 
envelope is 
complete

Store
• Properly store 

construction 
materials on site

• Store materials in a 
dry space

• Raise materials 
above floor/ground 
level

• Provide proper 
cover if stored in an 
open area

Rectify
• Allow materials to 

dry (e.g., sun 
exposure, natural or 
forced air 
circulation)

• Assess the impact 
of moisture on 
materials

• Get expert advice 
(e.g., structural 
engineer, mould 
remediation expert)

• Some materials may 
require full 
replacement



Q & A



Thank you


	Slide 1: Research insights: Water damage and the risk of mould in buildings
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38
	Slide 39
	Slide 40
	Slide 41
	Slide 42
	Slide 43
	Slide 44
	Slide 45
	Slide 46
	Slide 47
	Slide 48
	Slide 49
	Slide 50
	Slide 51
	Slide 52
	Slide 53
	Slide 54
	Slide 55
	Slide 56
	Slide 57
	Slide 58
	Slide 59
	Slide 60
	Slide 61
	Slide 62
	Slide 63
	Slide 64
	Slide 65
	Slide 66
	Slide 67
	Slide 68
	Slide 69
	Slide 70
	Slide 71
	Slide 72
	Slide 73: Water ingress during construction
	Slide 74: Proactive Inspections Program
	Slide 75: Exposed facade
	Slide 76: Exposed roof and side walls
	Slide 77: Balcony construction
	Slide 78: Water ingress below non-waterproofed balcony
	Slide 79: Internal walls constructed on wet floor
	Slide 80: Mould behind closed ceiling
	Slide 81: Improper storage of materials
	Slide 82: Improper sealing of roof penetrations
	Slide 83: Managing water ingress during construction
	Slide 84
	Slide 85

