


 

 

 

 

Production Note:

Signature removed prior to publication.





 







 

















Norgate, Jahanshahi 

&Rankin 2007)



• 

• 

• 

• 

• 

• 

• 

• 





Timber structural envelopes have the potential to provide efficiencies in 

residential construction processes and reduce environmental impacts by decreases in 

the energy needed to construct, maintain and demolish residential developments 

compared to current methods and material uses. Additional research is required 

beyond the current state on timber use in construction. Understanding the barriers to 

an increase in timber use is key to providing a solution to the limited use of 

environmentally sustainable building materials and reducing the use of finite 

resources. Therefore, the initial aim of the research is to 



. Once 

these aims have been achieved through identification of the barriers and issues with 

timber use in residential development a generic sustainable residential development 

(SRD) will be developed to increase sustainability in the residential building sector. 

Timber will be used to test the SRD model using cost, time, quality and life cycle 

energy as performance criteria.  
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2.4.4 Housing choice 
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Appendices 
 
Appendix 1 Timber use in residential development 

 
Table A1.1 Current uses of timber in Australian houses 

Element Typical timber 
used 

Advantages/ 
Disadvantages 

Frequent 
Use 

Comment 

Footings Hardwood/treated 
pine stumps 

Rotting and insect 
attack 

No Trad. use/ cost 
efficient for steep 
land. 

Ground 
floor 
Structure 

Kiln dried 
hardwood 

Rotting/insect attack, 
dimension variations  

Yes 
Reducing 

Trad. Use for 
bearer and joist 
construction 

Treated MGP Longevity/ simple 
fixings 

Yes 
Reducing 

Used in place of 
hardwood  

LVL Straight/increase 
spans/cost efficient 

Increasing  Speed of 
construction 

I beam/I joist Light/straight /cost 
efficient 

Increasing  Speed of 
construction 

Floor 
coverings 

Select Hardwood 
e.g. Vic ash, 
Blackbutt etc. 

Expensive/durable/ 
Appealing 

Yes High-end 
construction.  

Cyprus Pine Durable/expensive Yes 
Reducing 

Trad. Economical 

Veneers/floating 
floors 

Cost efficient/ easy 
installation  

Increasing Used over existing 
floor 

Particleboard Cheap/simple fixing Yes Usually carpeted 
Wall 
structure 

MGP Cheap/availability/st
andard sizes & 
applications.  

Yes Most new homes 
will have MGP  
treated timber 
frames. 

Hardwood/ 
Oregan 

Expensive No Used for 
renovations 

Interior 
wall lining 

Pine/Western Red 
Cedar/ Hardwood 

Visually Attractive/ 
Installation time 

No Trad. Use in Qld 
homes (hardwood) 

First floor 
Structure 

MGP Cheap/dimensional 
imperfections 

Yes 
Reducing 

Main option prior 
to I beam & LVL 

I Beam Light/cheap/ straight  Increasing Good for cutting 
service openings 

LVL Long span/straight Increasing Good when clear 
spans below 

Wall 
bracing 

Masonite More expensive than 
ply.  

Reducing Trad. Timber 
frame bracing 

Plywood/ 
OS’Brace 

Sturdy/cheap  Yes 
Increasing 

Readily available 

MGP-Machine graded pine  Trad. -Traditional  
Mod. Moderate use   LVL-Laminated Veneer Lumber 
OSB-Oriented strand board            KDHD-Kiln dried Hardwood 
 



Table A1.1 (continued) Current uses of timber in Australian houses 
Element Typical timber 

used 
Advantages/ 
Disadvantages 

Frequent 
Use 

Comment 

Exterior 
wall 
cladding 

Composite 
hardwood 

Pre-primed/easy 
installation/ some 
maintenance 

Yes Architectural 
design houses. 

Treated Pine H3 Cheap/ some 
maintenance/ 
warping 

No Alternative use to 
hardboards 

Western Red 
Cedar 

Durable/expensive/hig
h maintenance 

No  Trad. Use with 
timber clad homes 

Hardwood Expensive/ some 
maintenance/ durable 

No Architectural 
feature. Often 
allowed to grey 

Roof 
structure 

MGP stick built Time consuming/ Non 
standard design 

No Good for 
renovations/  
skill base. 

MGP truss Quick/ cheap Yes Most new homes 
LVL Longer spans/more 

expensive 
Increasing  use to create 

attic space 
Roof 
covering 

Timber Shingles Very expensive No Heritage or one 
off designs 

Ceiling 
lining 

KDHW /pine 
feature 

Expensive No Trad. Use in QLD 
homes. Feature in 
cathedral ceilings 

Windows 
and doors 

Western Red 
Cedar 

Very Expensive/ light/ 
attractive 

No  Architectural 
feature/ bi-folds 

Pine Cheap/must be painted Increasing 
(Doors) 

Finger jointed and 
pre-primed 

Meranti, Tas. 
Oak 

Attractive/durable Yes Often used for 
front doors & 
windows. 

KDHW Expensive/heavy Yes Mainly used for 
front doors 

Lintels LVL Straight/light Yes use versus 
KDHD 

KDHW K17  Heavy/expensive Yes  deflection 
MGP Light/cheap No  
Glulam Attractive Reducing Internal feature 

Decking Treated Pine Cheap/easy 
installation 

Yes High usage prior 
to Merbau  

Merbau Attractive/ high 
maintenance/ slow 
installation 

Yes 
Increasing 

Often sourced 
illegally from 
rainforests 

Hardwood Rotting/high 
maintenance 

Reducing Trad. Use prior to 
treated pine 

Source: Nolan 2009; Forsythe, 2007; UTAS 2007) 
 
 
 
 
 



Table A1.2 Preferred material uses in housing over timber 

 
Element 

Alternative 
material 

Advantages/ 
Disadvantages 

Frequent 
Use 

Comment 

Footings Reinforced 
concrete  

Durable Yes Essential for brick 
veneer  

Brick piers/dwarf 
walls 

Expensive and time 
consuming 

No Used for sloping 
blocks with 
suspended slabs 

Galvanized steel  
Piers 

Easy to 
install/ expensive 

No Instead of brick 
piers for bearer and 
joists 

Ground floor Concrete slab on 
ground 

Durable/costly/ 
thermal mass 

Yes Majority of new 
homes  

Floor 
coverings 

Carpet Comfortable/ 
requires regular 
replacement 

Yes Traps dirt and 
dust/common for 
bedrooms 

Vinyl Cheap/ easy 
installation 

No Alternative to tiles  

Exposed concrete Expensive/durable No Architectural 
feature 

Tiles Durable/ Yes Wet areas 
Wall 
structure 
External 

Brick Durable/low 
maintenance 

Yes Veneer or cavity 

Concrete Expensive/slow No Architectural 
designs 

Block work Expensive & slow No Requires finish to 
beautify 

Steel frame Quick/pest 
resistance/cost 
efficient 

Mod. Collapses in fire/ 
challenge to alter 
services 

Exterior wall 
cladding 

Cement render Expensive/requires 
paint finish 

Yes Attractive finish 

Vinyl cladding Low 
maintenance/cheap 
appearance 

No Trad. Alternative to 
timber 

Fibrous cement 
sheeting 

Require surface 
finish (render, 
paint)/easy 
installation 

No Used to match new 
renovations to 
brickwork 

Aluminium  Low maintenance/ 
factory 
finished/Durable 

Yes Trad alternative to 
timber cladding 

Interior wall 
lining 

Plasterboard Cheap/easy 
installation 

Yes Most common 
application 

First floor Concrete Expensive/good 
acoustic resistance/ 
slow installation 

No High end 
application 

Roof 
structure 

Steel Light/easy 
installation 

Mod. Alternative to 
timber/specialty 
trade 
 
 
 



Roof 
covering 

Steel Easy installation 
/affordable 

Yes Insulation details 
important 

Clay/concrete 
tiles 

Easy installation 
/affordable 

Yes Concrete tiles 
versus clay 

Ceiling 
lining 

Plasterboard Cheap/easy 
installation 

Yes Most common 
application 

Lintels Prestressed 
concrete 

High strength in 
small sections/ 
Easy to render 

Yes use in brick 
walls 

Galvanised 
Lintels 

Aesthetically 
intrusive/poor 
binding to brick  

Yes Trad use in brick 
walls. 

Decking Concrete Durable/costly No On ground or part 
of floor slab 

Tiles on cement 
sheeting/slab 

Attractive/ durable Yes Common 
alternative to 
timber 

Plastic lumber Durable/uses 
recycled materials 

No Similar 
appearance to 
timber 

Source: Nolan 2009; Forsythe, 2007; UTAS 2007) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Table A1.3 Overview of some environment assessment tools used in Australia 

 
 
 

 

Assessment tool/ 
regulation 

Area  
covere
d 

Building 
type 

Performan
ce measure 

Mandator
y 

Cost  

Australian Building 
Greenhouse Rating 
(ABGR) 

Australia Commercial 
(Used for 
NABERS 
commercial) 

Energy No Annual 
assessment 
$2000-3000  

AccuRate  Australia Residential Thermal 
Embodied  

No  
No-under trial 

 

Software  $795 
Training $2070 
Annual lic. $295 

Building (BASIX) 
Sustainable Index 

NSW Residential Energy and 
water 

Yes Certificate 
$50/house 
$25/alteration 
$80/2 attached.  
$120/3 units + 
$20/add unit 

Green Star Australia -Office 
-Residential 
-Education 
-Retail 
-Office/interior 
-Healthcare 
-Industrial 
-Public build. 
-Communities 
-Custom 

Whole building 
“ “ 
“ “ 
“ “ 
Fit out only 
Whole building 
“ “ 
These products 
are under 
development 

No  Certificate 
$22K/ 
NLA<10000m2. 
$27.5K/  
10-30000m2. 
$33K/ 
30000m2+ 

N/A 
N/A 
N/A 

Nationwide House 
Energy Rating 
Software (NatHERS) 

Australia Residential Thermal 
 

No Accredited 
software tools 
are AccuRate, 
BERS, FirstRate 

Building Energy Rating 
Scheme (BERS) 

Australia Residential Thermal No  Software  $660 
Training  $1760 
Annual lic. $395 

FirstRate 5 Victoria Residential Thermal No Software  $550 
Training  $2000 
Annual lic. $440 

National Australian 
Building 
Environmental Rating 
Scheme (NABERS) 

Australia -Commercial 
-Commercial 
-Commercial 
-Homes 
-Hotels 
-Retail 
-Schools 
-Hospitals 

Energy 
Water/Waste 

Indoor environ. 
Energy/water 

“         “ 
“         “ 

These products 
are under 

development 

Yes 
No 
No 
No 
No 
No 
No 
No 

 
 

$2-$3000/year 
Self or variable 
for private 
assessment 

“         “ 
“         “ 

N/A 
N/A 

 
 

Kinesis CCAP Precinct Local 
Govern. 
Areas 
(LGA)  

Precinct/ New 
Development 

Land use  
Transport 
Embodied CO2 
Energy& Water 

Affordability 

No Variable 

e-Tool Australia -Residential 
-Commercial 
-Developments 
-Communities 
-Government 

Whole building 
plus Embodied 

energy and 
ongoing 

maintenance 

No Free online use.  
Assessments & 
Certifications 
>$500. 

 



Appendix 6.1 Questionnaire Survey  

 
 
 

 

4/02/13 8:02 AMResidential Timber Construction Survey

Page 1 of 3http://surveys.uts.edu.au/engine/survey.cfm?SessionId=A1DC46E6-5056-AE6C-84C43259A9DFDB35&CurrentPage=1

Residential Timber Construction Survey Preview Only

Introduction
Ethics Approval No: 2012-232A

PARTICIPATION INFORMATION

I would like to invite you to participate in the attached Residential Timber Construction Survey. The survey
seeks your individual opinions as a home/unit occupant in a residential area of NSW. Your perception regarding
home and unit building materials is requested so it is not necessary that you own your own home or unit.This
research will assist in understanding the deterrents to current and future homeowners using timber in new
home construction and renovation projects. It will also collect some information on consumers attitudes towards
large timber residential unit blocks. This project is currently being undertaken through the University of
Technology Sydney and has been approved by the universities' human research ethics committee. 

Please note that all survey responses will be treated as confidential and will not be disclosed to any parties
beyond the researchers named below. The questionnaire should take 10-15 minutes to complete. It requires
you to simply ‘click’ on buttons against the answers that best suit your views in addition to completing a few
short answer questions.

Your participation in the survey is voluntary and may be withdrawn at any stage before submission. Some of
the information you provide may be used as part of a PhD dissertation document and articles in academic
journals. If you are interesting in receiving some of the final results of the research there is an opportunity to
provide your contact details at the end of the survey.

If you have any questions, please contact me at  or  or Dr.
Grace Ding at Grace.ding@uts.edu.au or 9514 8659. 

Your contribution by participating in this survey is very much appreciated. I look forward to receiving your
response. 

Thank you.

Yours faithfully

Douglas Thomas
PhD student
School of the Built Environment 
Faculty of Design, Architecture and Building
P.O Box 123
Ultimo NSW 2007, Australia

Section 1-Background Information
Please fill in the following information that best describes your current status.

1. Age group

 

18-24 
25-29 
30-39 
40-49 
50-59 
60-64 
65+ 



 
 
 
 
 
 
 
 
 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 



 
 
 
 

 
 
 
 
 
 



 
 
 
 
 
 

 
 
 
 



 
 
 

 
 
 
 
 
 
 
 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 

 
 
 
 



 
 
 
 
 
 
 



 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 



Appendix 6.2 Questionnaire participants-LGA 
 
Table A6.1 Questionnaire participants by Local Government Area (LGA). 
REGION LOCAL GOVERNMENT AREA 

(LGA) 
No. TOTAL 

Inner Sydney  Manly 
Willoughby 
North Sydney 
Mosman 
Lane Cove 
Hunters Hill 
Canada Bay 
Leichardt 
City of Sydney 
Woollahra 
Waverley 
Ashfield 
Burwood 
Strathfield 
Marrickville 
Canterbury 
Botany Bay 
Randwick 
Rockdale 
Kogarah 
Hurstville 

8 
10 
6 
8 
3 
3 
10 
10 
20 
2 
5 
6 
0 
5 
23 
7 
3 
8 
4 
0 
3 

 
 
 
 
 
 
 
 
 
144 

Outer Sydney Pittwater  
Hornsby 
Warringah 
Karingal 
Ryde 
The Hills 
Parramatta 
Holroyd 
Blacktown 
Auburn 
Bankstown 
Penrith 
Fairfield 
Liverpool 
Camden 
Campbelltown 
Sutherland 

4 
13 
9 
12 
12 
6 
4 
1 
4 
4 
3 
3 
1 
3 
0 
2 
18 

 
 
 
 
 
 
 
99 

Sydney Surrounds Wyong 
Gosford 
Hawkesbury 
Blue Mountains 
Wollondilly 

1 
0 
1 
2 
0 

 
 
4 

Illawarra All LGA’s 8 8 
Other regions All LGA’s 5 29 
Not provided Not applicable 11 13 
 
 

 
 

 



Appendix 6.3 Questions for Semi-structured interviews with 

Construction professionals 

 
Specific to companies planning/building a multi-storey timber building 
 
How has your company overcome the building codes issues related to fire protection 
and acoustic ratings of the floors/walls? 
 
Has a comparative cost analysis been carried out between Cross Laminated Timber 
and reinforced concrete for the project? If so, how did timber compare? 
 
How did you choose your design team consultants (Considering the limited 
experience in Australia) 
 
What challenges did you come across in the planning and design stage of the timber 
project? 
 
What are the plans for storage of Cross Laminated Timber panels once in Australia? 
(? On-site/ warehouse close to the site). 
 
Who would install Cross Laminated Timber panels? (e.g. experienced 
carpenters/riggers or specialist team from Europe) 
 
 
Specific to project/construction managers 
 
Have you heard of the intention by some construction companies/ architectural firms 
to design and build structural timber residential buildings over 8 storeys. 
 
Do you see CLT timber buildings as a feasible long-term option for sustainable 
residential unit buildings or more suited for isolated projects with environmental 
marketing benefits? 
 
Would you feel confident in managing a timber building 4-10 storeys high relying on 
timber elements for the main structural support? 
 
What do you believe are the advantages to using mass timber in medium rise 
construction? 
 
What do you believe are the disadvantages to using mass timber? 
 
What are some of the barriers to introducing a new construction technology such as 
medium rise timber buildings into the construction industry? 
 
Who should install Cross Laminated Timber panels? (E.g. experienced 
carpenters/riggers or specialist team from Europe) 
 
 



 
Specific to designers of multi-storey timber buildings 
 
Would you feel confident designing one of these buildings? 
 
How would you overcome issues with fire and acoustic protection of solid timber 
elements during construction and at the completion of the project? 
 
What sort of durability issues can you foresee with the use of timber as the main 
construction element in a large unit block? 
 
What are some of the particular advantages and disadvantages associated with 
designing mass timber elements in a multi-storey timber building?  
 
At what stage should education about this type of innovative construction method be 
introduced into construction professionals’ undergraduate course? 
 
Which stages during the approval process do you see as the most challenging to 
overcome? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Appendix 8.1  Thermally adjusted LCE for thermal rating 

discrepancies 

 
 

Project 
No. 

Thermal Star 
rating 

LCE 
MJ 50yrs 

LCE 
MJ 50yrs-Adjusted for 

thermal rating 
difference 

GFA 
m2 

Brick TImb
er 

Brick  
 

Timber Brick  
 

Timber 

1 5.9 5.6 2230506 2009116 2230506 2093486 286 
2 5.8 6.0 3051217 2827443 3190653 2827443 286 
3 5.4 5.0 1900948 1708336 1900948 1840006 171 
4 4.9 6.2 2471915 2234080 2718194 2234079 262 
5 5.6 5.5 1947019 1760811 1947018 1774251 192 
6 5.2 5.4 2475470 2221483 2574470 2221482 264 
7 6.1 6.1 2476941 2274446 2476940 2274445 260 
8 4.7 4.2 1851943 1696303 1851942 1836523 171 
9 6.2 6.1 2122896 1943651 2122895 1953251 240 
10 4.9 5.4 1144086 1037806 1424885 1037805 130 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Appendix 8.2   Cost of LLC energy difference between timber 

and brick associated with different star rating  

 

 
 
 
 



 
 
 

 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 



 
 
 
 
 
 



Operating cost LCC-affect of thermal rating between timber and brick 



THE END 
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