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Introduction

The research question;
What is the identity and nature of the relationships between building adaptation events in
the CBD and building attributes?

Building adaptation events in the Melbourne CBD 1998 - 2008 and building
adaptation attributes identified in the literature as being important decision
making factors.

Previous studies limited - number of cases or buildings informing the
research.

Every building adaptation event between 1998 and 2008 in Melbourne CBD is
included.
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Factors influencing building adaptation

Definition “any work to a building over and above maintenance to
change its capacity, function or performance’ in other words, ‘any
intervention to adjust, reuse, or upgrade a building to suit new conditions or
requirements” (Douglas 2000 ).

Previous research - determining factors as economic, social,
environmental, technological, legal and physical

Technical issues were; building size and height; depth; structure;
envelope & cladding type; internal space layout & access;
services; acoustic separation and fire safety
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Table 1: Snmmary of building adaptaton criteria

Adaptive rense criteria for exstng

Relevant research stmdy

building:
Apt (Bamras and Clark 1996 Ball 2001) Ball, 2002
Fusnchini, 3007
Condition Bayd et al 1993; Isaacs (m Baird et al) 1996;
T. Sovder. 2005; (Kensting J006)
Helght Gann & Barlow, 1904
Depah (Gann & Barlow, 1994; Szarejko & Trocka-

Lesczynska. 200

Envelope and claddmg

Gana & Barlow. 1996

Suchre

iGann & Barlow, 1996, Kervnng, 2004

Building sarvices

(Gann & Barlow, 1906; Smyder, 2003 Szarejko &
Trocka-Lescrvnska 2007

Intemal Lyout

Gann & Bazlow, 1996. Swallow. 1997, Fianchisi,
2007, Szareiko & Trocks-Lescrymaka, 2007

Flemabibry for a anse of diffenms (Gann & Barlow, 1906 Fianchini, 3007

uses and fimctional equipment

Location Isaacs (in Bawrd et al) 19P6; Brysen. 1997 Ball 1999,
2002, (Remoy and van der Voard: J004)

Perceived heritage valus Ball 1002, Seyder, 2003

Size Gann & Barlow. 1996. Ball 2002

Accesiabalary Gann & Barlow, 1996, Ball. J002. Saydar, 2005

Eersting, 3008 Remoy & van der Voord:, 2004

Ellison and Sayce, 2007

Proactive policy making / legislation
(planming and building codes
including fire)

1 Gann & Barlow, 19946 HighSeld
Haatk, 2001, Ball. 2002; Lirtokin and Hamis,
4. Smyder, 20035, Burby et al, 2008, Kersting,
2006, Galvan, 2004; Shipley, 2006

Acoustic separation

Gann & Baglow. 1996

Lier demand

Ball 1042

Site condinans

lsazrs i Based & al, 1254

(Source: duthor)

Research Methodology

Many studies adopt case study approach (Barras and Clark 1996;
Ohemeng 1996.; Blakstad 2001; Heath 2001; Ball 2002; Kincaid
2002; Kucik 2004; Arge 2005; Remoy and van der Voordt 2007).

Adaptation criteria derived from above.

Stage 1 examined building adaptation criteria and these criteria
formed the fields for the building attribute database.

Cityscope, PRISM and Property Council of Australia.

Empirical data was gathered by the researcher visually surveying
the buildings.
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Table 1: Criteria for Adaptation Database Helds

1. Building ID) umber 13. Occupancy type— 39 Green roof option

1. Cinrscope Code wole ecoupiar 40 Apsthetic qualities

3, Map Number pualtpie occupamn 4] Buildimg envelope

4. Property Number vacast fype

5. Uit Mumber 14 Foming 41 Buildmg snvelops

§. Building IName 15. GFA condition

T, Smweet Address 24 NWLA 43 User demand

§. Sirest Number 17. PCA Grading 44 Site onswtation

B, SiestName 8. Type of constmaction 45 Ioternal layout

10, Strest Frootapes J¥. Plan shape. Elasuciry 4§ Column aman pemest

11. Description potesnal - lanem] 47 Vermical services

11, Hissoric Listnss extensian Elasnory location

13. Proposals potential - vertical 4% Floor size

14, Number of Doors NtEnLOn 49 Cost in uwse profile -

15, Yiear built 30. Site boundanes. Sie ETOEL IBCAmE

16. Vear refurbished access to building 0. Cost imuse —
adapied 31. Tepure - instifutional staifubery charges

17, Number of privanm /povernment 3l. Cost iz use -
refarbishments educanonal OPEIANRE SXpenies
adapmtions Extent of Proximity to 51 Electncity
adapmation. ansport consamption by PCA

18, Paking 31, Csrwesitar rating Crrade

19, Number of car bay: 33. WABERS rating 53, Gas consumption by

0. S Arsa 34, ABGE rating PCA ade

21. Todal Building Arsa 35 Proactive legislation 4. Water consumption

21, Decepant 38 Hostile factors by PCA grads
classific xnon - 37. Roof overshadowing
ownar, laszes 38. PV option
vacast

(Source. duthar)

Research population and sampling

Much research samples the population, the goal is a
representative sample - external validity (Naoum, 2000).

An unrepresentative sample avoided through the adoption of a

census approach

13222 building adaptations recorded in the database.
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Defining the Melbourne CBD area

PCA

Reliable proven method of highlighting dimensions in cross sectional
data

Capacity to uncover, disentangle & summarise patterns of correlation
within a data set

Purpose - condense information in original variables into a smaller set
of new composite factors with minimum loss of information

Focus is placed on #he explanation of the total variance in the observed
variables

Initial step is to enter all variables into the PCA and produce a smaller
number of factors
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PCA Procedure

m The final database comprised 54 variables
m The data was exported from Excel into SPSS.

m The key steps in a PCA were as follows;

Extract the components

Decide how many factors to retain
Rotate the factors

Interpret the factors

Create factor scores
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Variable: wsed in the final PCA of all building event: in Melbourne 1998 - 2008

Site boundanss 4. kLA
Int=mnal layout (colamns) 4. Tvypacal Floor Arsa
Viertical services 6. GFA
Ewisnng lapd use PCA prade
Sorent frontage (metres) 10, Sitw arwa
Histonic Listing 1.2 Plag shaps
3 Number of Storevs (height) 14 Sife access
5 Are m 210 1§ Property location
{Sotrce; durhor)

Table & KA O and Bartleet's Test PCA Al adaptation events
EMO and Bardett's Test
Fagser-Mever-Olie Meavze of Sampling Adequacy -
Bartlert's Test of Approx. Chi-5ouare A715.843
Sphencity 120
]

(Sowrce; duthor)
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Table 7. Total Variance Explained PCA AN adapiation events

Eesamio
Sum;s af
Extruction Sums of Scmaned Squared
Imamal Eipemyaliss Loadines Lomdsmpgs*
Compone ool |Cummlativ fanf |Comulitive
o Toml | Varimnce | 2% Teml | Vamance a Tomal
1 9920 | 41897 §1.997 92520 §1.997 1997 B.428
1 13ER| 14524 6021 13s8 14524 TE911 4186
i 15l oess | graTr | s l-:?(:rl:‘
E B. a7l | 91ess
3 oF (157 BL,743
[ 338 L5 B6.85
T 170 (2 702
i 120 T53 5673
g Ml S R L
12 L0 iT4 .53
11 | i 20850
12 ol4 50 P9 .04
13 0% a7 poET
14 002 210 09 908
15 00D (03 P .00e
18 00 ol 100000

Exmacnon Method Pnncipal Compopspr Analvas

4 When componsnts are carpelmed sams of squared loadinrs cansod be sdded 1o obcain &
Toral vanance
Sourca; duther)

Factor1 & 2

Table 10. Factor | Analvie - Social / Fhvzical

Variable PFCA Loading
1. Historc listing Bo3
1 Apgein M0 - B3
3. Imternal layeut - colummsg - B85
4 Typical Floor Area ET8
5. Sie boundaries E18
§ Swoeet frontage .TE9
7. Site arex M35

(rource; dutharl

Tabkle 11 Factor 2 Amalysis = Phvsical (confignration)

Variable PCA Loading
I. Wertical services location a0
4. Plan shape B&0
3. Existing land use 180
4. PCA Grade 568

frowrce: Author)
|
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Factor 3

Table 11 Facior 3 Anslviis — desizn | economic

Variable PCA Loadins
1. Lacation -1.028
+« MLA G548
i Number of porevs 48
4 GFA 428
5. Sime access 583

(source” dothar

FIG Conference Sydney Australiall-16h April 2010 Paper 3779

Table 13. Summary of AMain PCA Component Categories

Component
pumber

Component name

Compoment variables

Socinl | physical

Histaric lisnne

Apgein 2010

Internal layout - columns
Typical Floar Arsa

Site boundaniss

Sireat frootage

Site area

L

Physical
(confiparation)”

Wertical tervices location
Plan shape

Existing lamd pse

PCA Gmads

Plrysical (size)

Location

NLA

Wumber of sharevs
GFA

S anonge

(Source; dunsor)

FIG Congress 2010
Facing the Challenges — Building the
Sydney, Australia, 11-16 April 2010

Capacity




Findings from main PCA

Three defined interpreted factors.

PCA has correlated variables previous studies identified as
(Blakstad 2001, Kucik 2004, Arge 2005).

On this analysis the relationships between building adaptation &

attributes are more complex than previously considered.

One reason could be that some variables can be interpreted in

more than 1 category; e.g. PCA Grade can denote the level of
building amenity and quality, but equally rental yield and capital
value
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Conclusions

The results of a PCA of 7,393 building adaptation events in
Melbourne CBD from 1998 to 2008.

Initial findings indicate previous studies may have adopted a
more simplistic approach relying on limited cases

The research question has been answered through the PCA and
the presentation of the 3 factors in the pattern matrix (table 8).

Physical building attributes feature strongly within all factors
indicating physical attributes are more important than other
attributes.

Thank you for listening — any questions?
Sara | Wilkinson Deakin University - Melbourne
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