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Good morning and thank you for the invitation to speak at this conference

My name is ….


-
BIM & Facilities Management

Building Development & Maintenance Portfolio

“Provide first class venues, facilities and services to support our artistic
and business aspirations”

Building Information Manager
1 — Building Model : development, integration, interfacing, distribution

2 — Spatial Information : development, ongoing maintenance, integration

3 — Technical Library : maintenance, enhancement, accessibility
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Mission Statement

Threefold roles –

building model – both 2D & 3D data sets
spatial information – controlling their geospatial location / relationships
technical library – physical and electronic formats

Purpose today – 

the future - what a Facilities Manager could expect from a fully integrated Building Information management system
the reality of what we currently have available (from the House point of view)
how we achieved what we have
a challenge/request/plea to provide for the future

So to the future….


Facilities Management Interface
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A typical construction project is based on 
delivery on time 
And to budget
Commissioning and testing
12mth defects liability period

and 

virtual construction these days - we have the potential to get 
a physical building and
 a virtual building – 

encompassing all the details of… 
design, 
Construction
asset management, 
maintenance regimes and 
building management systems.
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Explain mouse clicks

Explain side panels

Search
Rooms, doors, electrical, fire, other

Disciplines – based on the 1950Swedish SfB system (Coordination Committee For the Building Trade ) of the principle building elements

Levels / Floors – imperial references and new level IDs

Analysis / Favourites – detailed SQL searching functionality and saved favourites.

Secure  Access - appropriate security access levels for internal / external access to system


B\ SOH : FMI
File Edit View Tools Query Help

] QAAS AZOHEB OO $o

¥ Search

Rooms | Doors | Elec | Fire | Other

Rooms

.,@

¥ Disciplines

=+ Disciplines Database

¥ | 00 Sketches / Miscellaneous
10 Site Survey & GIS
20 Sub-structure
289 Super-structure

+ 33 Theatre Systems
49 Architecture

53 Hydraulics

A 57 Mechanical

+ |_| 58 Fire Systems

+ ' 59 Electrical
G4 Communications
65 Securty

¥ | 86 Vertical Transport
1 Site Maintenance
85 Event Management
&7 General & Admin

; ¥ Levels{ Floors
| B2 Basement Two (-15') [
B1 Basement One  (+01")
« LC Lower Concoursa (+03)
V| GR Ground (+12)
GM Mezzanine (+217)
L1 Level1 (+307)
L2 Level2 (+42) o

| > Analysis ( Favourites

EWOPERAHOUS



; Tools Query Help: -
¥ Search [ QRas 09000000 #0

Roams ] Daars | Elec | Fire | Other | TI

Rooms « o 1125 G577 BF

,i .ﬂ@

P Disciplines

P Levels / Floors

P Analysis [ Favourites

. SWRGPERAHOUS



Rooms | Doars | Eisc | Fie | Otver |
R_qgjmipg @11125. G572 BA*

[ — @l

= | Disciplines Database
#F _ 00 Sketches ! Miscellaneous
|10 Site Survey & GIS
[ 20 Sub-structure
[7128 Super-structure
[ 48 Architecture
| 53 Hydraulics
|| 57 Mechanical
EE | 158 Fire Systems
i |/ 59 Electiical
|| 84 Communications
|1 85 Security
¥ || 86 Vertical Transport
|_| 91 Site Maintenance
| 85 Event Managemant
|| 87 General & Admin

BZ Basement Two (-15)
|_| B1 Basement One  (+01")
|| LC Lower Concourse (+03)
VI GR Ground (+12)
[ ] GM Mezzanine (+21)
11U Lewel 1 (+307)
F L2 Level2 (+42)

. SWRGPIRAHOUS


Presenter
Presentation Notes
complete virtual model presented

options of viewing - here - transparent


Roams | Doors | iec | Fire | Ot |

Roomse g 1125 5672 B8°

= | Disciplines Database

#F _ 00 Sketches ! Miscellaneous
[ 110 Site Survey & GIS
[7]20 Sub-structure
[ 29 Super-structure
[] 49 Architecture
1|53 Hydraulics
|| 57 Mechanical

EE [ ] 58 Fire Systems
|| 59 Electrical
|| 84 Communications
|1 85 Security
|| 86 Vertical Transport
|_| 91 Site Maintenance
| 85 Event Managemant
|| 87 General & Admin

2 Basement Two (-15)
¥ B1 Basement One  (+01')
[ LC Lower Concaurse (+03)
¥ GR Ground (+1Z)
[ ] GM Mezzanine (+21)
T IL1 Levelq (+307)
/L2 Level2 (+42)

. SWRGPIRAHOUS


Presenter
Presentation Notes
click on appropriate levels / floors to view

query to plant room 5  - PR5
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note selection in side panels
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Here is a more detailed view of the plant room

option to rotate, pan and zoom  - 

fully functioning from standard mouse actions
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Right Mouse Click - for extended data sets – 
asset 
plant 
structure 
any discipline
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Right Mouse Click - for extended data sets - asset, plant, structure, any discipline
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Right Mouse Click - for extended data sets - asset, plant, structure, any discipline
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Select drawing this time + 
Operating & Maintenance manuals
Maintenance records
asset documentation
photographic records
performance schedules
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Select drawing this time + 
Operating & Maintenance manuals
Maintenance records
asset documentation
photographic records
performance schedules
commissioning documentation

Return to main model for a query….
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prepare for query and result + thematic mapping of results
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extended query option – 
electrical,  
24 hour time frame, 
all venues

access to live metering and data logging systems

site analysed and results displayed in approp. colour codings to a predefined colour set

alternate : predictive maintenance, accessing mtce requests, water usage data logs resulting in the identification of hidden pipe failures



Rooms | Doors | Elec | Fire | Other |
Rooms e.g. 1125, G577, B&*

[ ¥)

{ | IR LA T B AT T

- £

asement Two (-15) ji I VR L o f =

[]B1 Basement One (401 I f i _ /® ; ‘@ l [_rlgéul ::ﬂ:
[]LC Lower Concourse (+03) f - 7 o i il

|+ GR Ground (+12) L / / - |— 10 )
[ GM Mezzanine (+21") T . \ 2 |

[]L1 Level1 (+30)

[]L2 Level2 (+42) i

1+ | | Asset Database

|| Drawings Database

|| Penetration Database
IiIMSQLInquIry

= [+ Query 1
Usage =Electical | Q]
= | Query 2
Time = 24hrs &)
=l ¥ Query 3

Area = all ﬂ@

- [ Query 4
1+ |/ Thematic Mapping

WA

o

. SWRGPERAHOUS


Presenter
Presentation Notes
extended query option – 
electrical,  
24 hour time frame, 
all venues

access to live metering and data logging systems

site analysed and results displayed in appropriate colour codings to a predefined colour set

alternate : 
Pre-emptive maintenance, 
accessing mtce requests, 
water usage data logs 
resulting in 
identification of hidden pipe failures
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this is my concept for a true FMI – 
it provides seamless interactive access to 
a weath of information, 
held in a live system 
that accesses many database of information 


You could say this would utilise a…

Federated server configuration

As the result of an Integrated Project Delivery system.

Back to Reality :  
This next section will give you an understanding of type and quantity of information that has been accumulated and held in our current information libraries.
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To start with - some history on the development of the building….

Historical Timeline :
1948 : first proposal for a new opera theatre at Town Hall
1952 : new elected Premier Cahill supports the need
1954 : Opera House Committee formed
1956 : International Competition Announced
1957 : Utzon wins competition & unveils model
1959~63 : Stage 1 Foundations & Podium Base
1963~67 : Stage 2 Shell, Tile Lids & Sails
1967~73 : Stage 3 Interiors, Glasswork & Paved Areas
1973, 20th October – Official Opening
1988 : Lower Forecourt
1993 : Void Project
2005 : Utzon Room
2009 : Western Foyers & Accessibility Program

Only in the last 25 years have we been dealing with electronic building data (CAD plans, word processors, spreadsheets. 

Prior to this we were in a predominantly paper based world.   

We hold only a small subset of the total volume of paper documents on the building – 
the majority of our documents are held in State Government Archives.


"INFORMATION"

Cost: Au$102m (1973) Current Valuation : Au$1.7b (2010)

Life of Building : 250 ~ 300 years (37t year)

Original Specifications : 69 covering every element, sub-contract &
Site operation

International Resources :

- Denmark - United Kingdom
- Sweden - Japan

- Austria - France

- Germany - New Zealand

- Australia
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More historical data…
.
.
.
.

Collaboration between these countries and people, 

to achieve what has been delivered, 

is a extremely good example of Integrated Project Delivery 

(albeit some 40 years ago).


Now : to the site layout….
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current site

Drawing SOH 5

1:200 - 1mm inaccuracy gives 200mm difference

decimal feet

0.0 grid setout point

Pythagorean Triple (5:12:13) etc….  5:1 ratio  = angle ????



Theatre Venues in the building…..


CONCERT HALL OPERA THEATRE
DRAMA THEATRE UTZON ROOM
THE STUDIO

PLAYHOUSE

THE FORECOURT
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7 venues

basic site dimensions 125 x 250,  approx 5.8ha


CONCERT HALL OPERA THEATRE 1533
DRAMA THEATRE UTZON ROOM 270
THE STUDIO
PLAYHQUSE

THE FORECOURT 6000




CONCERT HALL
DRAMA THEATRE
THE STUDIO
PLAYHQUSE

ALL VENUES
ALL STAFF

11,284
750

OPERA THEATRE 1533
UTZON ROOM 270

THE FORECOURT 6000




CONCERT HALL
DRAMA THEATRE
THE STUDIO
PLAYHQUSE

ALL VENUES 11,284
ALL STAFF 750

12,574

OPERA THEATRE 1533
UTZON ROOM 270

THE FORECOURT 6000



Presenter
Presentation Notes
Capacities

11,284 patrons
750 staff

12, 574 in total – excluding visitors walking around the building and site.

basic site dimensions 125 x 250,  approx 5.8ha
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Basic information sheet 
area codes
shell id
glass wall id
individual shell lid panel id.


From the Artistic Viewpoint…..


ARTS CENTRE

o >2500 performances per annum (approx. 7 performances per day)
o 7 Performance Venues

78 Rehearsal / Dressing Rooms

 Recording Studio

 Multi-media Suite

17 Internal TV Channels

TOURISM VENUE

* Prime Australian tourist destination
e 7.4m Site Visitors

e 17,500 tours per annum
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From the ARTS Centre Aspect…
>2500 performances per annum (approx. 7 performances per day)
7 Performance Venues
78 Rehearsal / Dressing Rooms
Recording Studio
Multi-media Suite
17 Internal TV Channels



From the Tourism aspect…..
Prime Australian tourist destination
7.4m Site Visitors
17,500 tours per annum

From the building aspect….



BUILDING
» Operates — 24 hours a day, 363 days of the year
* 6 Auditoria

o 12 levels/floors

o 2360 Spaces / Rooms

« 1641 Doors

78 Rehearsal & Dressing Rooms

6 Escalators

e 19 Elevators

« 2 Emergency Security Control Rooms + 197 Security Cameras
51 Plant Rooms & AHU : 12,000,000 litres of air / day
o 150 Switchboards

e 74 UPS units

* 645km of electrical main / sub-mains

o 975 Fire Dampers, 150 fire hose reels, 6km hydrant lines, 6500 sprinkler
heads, 1200 smoke detector units

« Toilet Facilities : 24 public, 60 back-of-house.
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Building viewpoint…
not 24/7 but 24/363
2360 spaces
1541 doors
51 plant rooms
6500 sprinkler heads
1200 smoke detectors

from this you get an understanding of the breadth of the information

BUT how do we control the delivery of this information to ensure consistence in the content?

So a brief overview of the rules and guidelines applicable to our

 information management...


"INFORMATION MANAGEMENT”

Conversion of 80,000 microfilms
to pdfs, indexed, uploaded to a...

SQL database - fully searchable
with maintenance functionality

CAD Guidelines
- App A - External Providers
- App B - Layer Structure
- App C - Title Information
- App D - Document Transmittal

BIM Guidelines
Coordinated Grid System
O&M Formatting Guidelines
Door Labels

Technical Numbering
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The construction of the building was managed by the State Government Dept of Works and at completion, was handed over to the SOHT to manage and maintain on behalf of the government and people of NSW.  The title of the property is QEII

We hold only a small subset of all the documentation - sufficient to maintain the building, plant, services and staging facilities.

This subset has approx. 80,000 microfilms which I have had scanned and indexed and form part of our Technical documents database.

In 2004, I released our first set of CADD Guidelines for internal and external consultants, contractors and sub-contractors to be utilised on all construction projects at the House.

In 2008, we released our BIM Guidelines, the result of a 2 year project in conjunction with the Australian Construction Research Centre for Construction Innnovation, 

These BIM guidelines have a strong emphasis on the need for IFC compatibilty,

This has been a very interesting exercise to see how industry has reacted and unfortunately, we have had to “tone down” our requirements to standard unit of measurement - millimetres
standard set of layer and layer naming within the resulting CAD/BIM drawings/models
where possible, all work has to be delivered in 3D and compliant with the SOHG (more details on this gird will follow).

O&Ms are all now delivered in a standard format (soft copy replicates hard copy layout).  This provides our users with consistent format, there are familiar with the layout, and there is clarity on how the information is presented.   

The electronic O&M copy is a fully indexed, searchable document.

Last two documents relate to Door Labels & the Technical Numbering covering…drawings, disciplines, areas, levels, rooms/spaces, door numbers, lift number, lift shaft id, functionals space codes, sites and buildings.


e
‘INFORMATION MANAGEMENT"

Access Strategic Plan 2008
BIM Guidelines 2009
Building Standards Manual 2006

Strategic Building Plan 2008
Sustainability Policy 2010
Total Asset Management Plan 2009
Utzon Design Principles 2002
World Heritage Nomination 2006

38
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Continuing with the theme of “Information Management”…

in consideration of the ICONIC status of the building, we, the SOHT, have a statutory obligation to a series of policy documents,  here are some…

as well as UNESCO listed site.

In summmary – 
93 Policy documents, 
30 Safe work procedures, 
>45 master plans & guidelines


Next section is the Management of the Model.


‘INFORMATION MODEL"

Coordinated Controlled
Survey Network (CCSN)

169 brass survey plaques
SOH Grid (Map Grid Australia)
Terrestrial Laser Scanning

Name | Easting | Northing | RL RL Easting Factor| Northini S
A14-02 E 4879.155| N 2270.390|Z +08.670| 8.670 330000.000 :
A14-03 | [E4868.655 N 2290.405|Z +08,255| 8.255 330000.000
A15-01 | E4890.155| N 2330.040|Z +07.525 7.525 330000.000
A16-01 | E4879.315! N 2254.765 Z +06.515 6.515 330000.000
A16-02 | E 4849680 N 2255.515|Z +08.945| 8.945 330000.000
B11-01 | E 4843.105| N 2288.230 Z +07.495| 7.495 330000.000
C3n-01 | E 4880.330| N 2227.470  Z +08.625 6.625 330000.000
C4-01 | E4831.010 N 2210.570|Z +07.040| 7.040 330000.000
A17-01 | E4849.380| N 2277.705/Z +11.470|11.470 330000.000
A17-02 | E 4854.675| N 2255645 Z +11 .4205 11.420 330000.000
A18-01 | E4870.470| N 2282.330 Z +11.490|11.490 330000.000
A18-02 | E4876.805| N 2260.885 Z +11.975|11.975 330000.000
A18-03 | E4856.115| N 2270.800|Z +10.985| 10.985 330000.000
A19-01 | E4856.425| N 2313.870|Z +11.355|11.355 330000.000
A19-02 | E4860.185] N 2329.590 Z +11 1360/ 11.360 330000.000
A20-01 | E4885.69{}! N 2313.350_Z+11.355i1‘|.355 330000.000
A20-02 | [E4882.085| N 2329.285/Z +11.365|11.365 330000.000
A20-03 | E4871.595| N 2342265 Z +09.200| 9.200 330000.000
A21-01 | [E 4884550 N 2286.9?55 Z +10.965| 10.965 330000.000
A21-02 | E 4856695/ N 228?.545i Z+11.375{11.375 330000.000
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a majority of the documentation, due to the length of construction and the financial pressure to complete, it created an intense collaborative team, all working on site, within 5 minutes of the building.
A 1/72 scale perspex model (now currently located on Level 3 of Customs House, Circular Quay), was also located on-site, was used to trial ideas and develop solutions and was usually one week ahead of actual construction.
As-built documentation was usually pencil notations on concrete faces around the site.  
My frustration is - we have many “design drawings” but virtually NO ‘as-built’ documentation.
Also, the original 1/16” = 1’ (1:200) drawings, approx A1 in size, were digitised from the paper copies into CAD systems during the early 1980’s. but with no coordinate control - 
simply digitised in, resulting in 
wall faces not being parallel, 
16 treads vs 17 treads on the same stair set
no right angled door frames
and 
1mm = 200mm of in-accuracy !!!
So we have implemented some controls for the future…
1st - Coordinated Controlled Survey Network has been established - 
SOHG ~ MGA : Sydney Opera House grid being a truncated subset of the Map Grid of Australia and 
tied to AHD - Australian Height Datum
169 survey plaques installed with Area ID, Easting, Norting and Azimuth to +/- 5mm accuracy
Supplementing of survey captures with Terrestrial Laser Scanning where possible to provide determined true structural layout - other data sets to follow.

SO What do we have in 3D??


Forecourt & Broadwalks

S RO S



Access Tunnel

- RO S



Western Foyers

- RO S



Playhouse

- RO S



The Studio

- RO S



Drama Theatre

- RO S



Opera Theatre

- RO S



Utzon Room & Box Office

S RO S



Concert Hall

- RO S



Upper Podium Levels

S RO S



CURRENT MODEL (in 3D) ;
30% physical structure

<10% services

Glass Walls & Shells

S RO S
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As part of this modelling we have developed our own classification system for data sets

A Classification scheme that identifies the …

Spatial integrity of the information being supplied.
A the highest to
E the lowest


VAPS

Reference Drawing Sets

SetID |Description date pdf ' cad AMG AHD CCSN* | CLASS*

B 1 Frank Mason - SW, SE Entrance 2004 yes | yes no ye_s no B

2 - Hard & Forester - For;court Consolidation - 2005 yes yes yes yes no B

—3 I-Tarzﬂ_&lrc):s;; -_SaH.CC_S_N_Su_Nmétwork : 2005 yes - ;;s yes _yes _ yes A

4 Hélrd & Forester - EBW, Carpark Entry 2006/07 yes yes yes yes no B

5 Hard & Ft::rester - Forecourt / Lower Concourse 2007/08 yés yes yes yes yes A

6 Hard & Forester - Forecourt Survey Control Set 2008 yes yes yes yes— yes A

7 Hyder - Forecourt Surface Design 2008 yes 'yes yes yes yes A

8 DPs & Property Boundafﬁ var yes no _ no no no D

9 Forecourt Services Consoli;:l_ation 2006 yes yes no no no C.

10 Forecourt Paving / Master Plan 2008 yes yes /no no no no E

11 |VAPS : OT concepts by JPW 2003 ves no no no no E N

12 VAPS : OT issue for pricing by ARUP/CGP 2005 yes no no no no E

13 VAPS : SOH Sketches / Concepts set 2008/09 N yes yes yes yes yes B

14  |SOH Carpark - DA Set 1990 yes no ves ? no ]

15 SOH Carpark - Exca_vation Contract Set 1990 yes Ho yes ? no

16 AutoCAD xref drawing files current no yes yes yes yes

17 SOH Height Datums, Nominal Floor Le.\;els current yes yes n/a yes n/a

* Coordinated Controlled Sufvey Network - SOH Local Survey Grid System
** Integrity Class for spatial accuracy, A - highest to E - lowest. An A Class document is far more accurate than an E Class document.
[
I

S RO S
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As part of this modelling we have developed our own classification system for data sets 

Relates to

Cad vs pdf
SOHG vs no grid
AHD vs local datum

Assurance factor to the user.


Now to Volume of documentation 


Cost : Au$38m Western Foyer & Access Tunnel

Operating & Maintenance Manuals :

23 hard copy manuals = 1.5 shelves = 800Mb pdf data
55 Archive bc O@O0OMb pdf data
6 DVD’s Proj OOMb data
3 4 G b 00Mb data
| NS L
ON-LINE v '
CURRENT v
SEARCHABLE v

FMI COMPATIBLE *

—_— .

e ABESA OO IS



TOWARDS INTEGRATION

Taking the Australian Construction Industry forward
TOWARDS INTEGRATION

0-2D 1- MODELLING 2 - COLLABORATION 3 -INTEGRATION
Manual and CAD based (2D or 3D) Single-disciplinary use of object-based Sharing of object-based models Integration of several multi-disciplinary models using
3D modelling software within one discipline between two or more disciplines model servers of other network-based technologies
Representation I Prototype

nics |

® Oql afc | §
ol =1 - [ Sl S % Oﬁ-)-ém( )
g e 3:’ Ké TS LOY
o
Manual 2D CAD 2D 5] 3D Intelligent 3D = One Way Two Way Local Server Web Server
Distribute Information Collect I-n-l;rmalion
Information Management
Repaository
BUSINESS MODEL Building Project Life of Building
ISOLATED
Legend

Communication type

»
=)
~ raditional "Jgital

Australian y . %
_ﬁ%_ Institute of
Architects CRC Construction Innovation

UILBING OUE FUTURE
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In summary…
commenced with a future scenario – FMI

Understand the model that we have been developing

We have control in place to ensure high degrees of model accuracy

We have vast libraries of information, waiting to be accessed

We have the rules to operate under

BUT

We lack to linkages between these systems.

So my request would be to consider that a possibly develop…

The international agreements, to provide non-compromised data between countries and software communities. 


Request...

Building Model
Building Information

...the international agreements, to provide

non-compromisec

construction data

)

countries and softwar S

Facilities Management

BIM & Facilities Management
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So my request would be to consider that a possibly develop…

The international agreements, to provide non-compromised data between countries and software communities. 

that is the thought that I leave with you as you meet over the next few days.



Thank you.
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