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Professional Certificate by Stanford University, USA
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CRC Construction Innovation

BUILDING OUR FUTURE
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Use of Integrated Building Information

Energy Simulation Beluftungssim.
Room-Comfort Building
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Source: Granlund
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BIM supported Processes and Business Models

Building CONSTRUCTION OPERATION AND
process SLIENTBRIEL RS HENGN COMMISSIONING MAINTENANCE

As-Required As-Designed As-Built As-Maintained

. E&m?a nce Perfq}‘__i;;:lance Performance Performance Performance
targets Evaluation uati

ion Evaluation

Performance analysis services

« Reporti * Executive * Operative
i * Owner ® Project team * End-users
* Occupant

well-being

* Life-cycle
impacts

Tools

BIM
services

Source: Granlund
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Self-Reporting Buildings — Link BIM with Business Model

Configuration data

Weather at 08:06

Space data s I . Outdoor temps 6,3 *C
> . wind speeds 10,9 my/s

Design conditions, loads Comfort

®

v

Building 3D model Updated energy targets [

Measured data

Building use
and load data
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Source: Granlund
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Principles of BIM

Einfluss auf Kosten Anderungskosten

P E—

Planungs-
entscheidungen

_

Bewirtschaftung >>>

Grund- | Vorentwurf | Entwurf | Ausfuhrung
lagen

Source: buildingSmart
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Case Study: Sutter Medical Center Castro Valley
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IPD BIM enabled collaboration

s o - S T L Ll e L T RS S
- s ¢ - ——— et " 1 < .
e e -
———
e :
-

T f;; R = l | -1
Process Metrics Target Costing

Virtual Company Collaborative Planning «Big Room»

' : T: .".“ ; ‘ A/Prof Dr Guillermo Aranda-Mena - RMIT Melbourne, Au. 11
' ‘;,' Prof. Dr. Manfred Breit — FHNW Switzerland,, CH
g 3 v . © 2013



Comparision integrated and historic project
delivery time lines

lead constructor
peclalist constructors

other designers/engineers
lead constructor

Source: Mossmann, Ballard, Pasquire
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Collaborative Planning with BIM

Case Study: Sutter Medical Center Castro Valley

|

HVAC
Subcontractor

v

. _«‘- 's
B
DPR Drywall

BIM Coordinator

Mechanical \
Engineer

Project Engineer

Quelle: CIFE
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Everything above 1.0 cm was modeled in 3D BIM

Case Study: Sutter Medical Center Castro Valley

Quelle: CIFE
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Federated Modelmanagement

Case Study: Sutter Medical Center Castro Valley
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Construction based on the planned and coordinated BIM

Case Study: Sutter Medical Center Castro Valley
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Laser Scanning
Check actual versus planned — Interaction BIM and Site

Case Study: Sutter Medical Center Castro Valley
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Transprarent Performance Metrics

Case Study: Sutter Medical Center Castro Valley
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National Guidelines for
__ Digital Modelling
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Manual and CAD based (2D or 3D) | Single-disciplinary use of object-based
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Australian

Institute ©

Architects

BIM and the Building Lifecycle

Cost to the building lifecycle

12% to 20% 80% to 88% 0.50% 0.50%

Operations & Maintenance

Image AEC Connect after: Marty Chobot, FM Systems & Chuck Mies, Autodesk
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BIM and the Building Lifecycle

Image AEC Connect after: Marty Chobot, FM Systems & Chuck Mies, Autodesk
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Graphic Original
Design
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Design Contractor : Owner/Operator :
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Project

C aS e S tu dy 2 : Rdren’s Hospital IMRIS, Melbourne
The Royal Children
Hospital Melbourne

T h e F aCtS . Market Sector: Health

N Description:
Location: .
In September 2007, NDY was appointed as part of the successful
Melbourne, VIC consortium to build the new Royal Children’s Hospital in Parkville. The

- consortium comprises Babcock and Brown as sponsors, Bovis Lend
D rlve rS an d e n ab I e rS fo r Office: Lease as builder, Spotless Group as facilities manager and architects
. Billard Leece, Bates Smart and HKS (US).
Melbourne, VIC U )
. . . The new hospital is being delivered as a PPP under the State

a 1 b I I I I O n Au S D I I S H OS Ital Government’s Partnerships Victoria model and is expected to cost
Models: around $850 million. It is due to open in 2011.
Designedin:  Revit MEP 2010 Itis one of the largest hospital projects undertaken in Australia. Some

p ro C u re d u n d e r Developed in: Navisworks 2010 of the features include:

= Aiming to be Australia’s first 5 star Green Star hospital

Services: _ = A45% reduction in greenhouse gas through the use of energy
= Mechanical efficient lighting, cooling and heating
= Electrical = The inclusion of a 2.8MW gas fired co-generation plant and

Public Private Partnership with a " s Gt o nih oty -t

= Fire Protection
® Fire Engineering = Low or non volatile compounds in carpets, vinyls and paints

2 5 + ye arS G Ove rn m e nt CO n Seti 0 n = ESD = Rainwater collection from 75% of new roof areas with storage

tanks to collect 85% of run off

® Security = Blackwater treatment plant for reuse of wastewater

period to private sector operations - oot g S

= Vertical Transportation hospital.
an d F M NDY was instrumental in providing design input during the bid phase
N of the project, demonstrating our ability and commitment to assist the
financier and builder during this crucial stage.

This is one of the biggest projects undertaken by the Melbourne office
of NDY and has driven the use of some innovative BIM technologies.

Royal Children’s Hospital IMRIS, Melbourne www.ndy.com/projects
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Engineers
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Impact of BIM and Process on Project Performance

Case Study: SERA Architects 2012

INTEGRATED PROJECT DELIVERY
HOW WERE THESE METRICS CALCULATED?

1. Data from 20 past & present SERA projects were analyzed in 3 categories:

¢ TYPE A — two-dimensional drafting, little collaboration
® TYPE B — building designed with BIM, some collaboration

¢ TYPE C — all parties using BIM, high level of collaboration, some co-located
work environment

2. The projects were normalized by square feet.
This allowed for a comparison of projects of different sizes and complexities.

3. In cases where data was unavailable internally,
we sought information from our industry partners.

EDITH GREEN-WENDELL WYATT FEDERAL BUILDING MODERNIZATION
CIFE SUMMER PROGRAM JUNE 20, 2012

Quelle: CIFE
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Impact of BIM and Process on Project Performance

Case Study: SERA Architects 2012

REDUCTION IN DESIGN TIME

0000ac
BDDEL' B8

50,000 SF
BUILDING

DAYS OF DESIGN PER 1,000 SF
(calendar days)

DAYS SAVED

0 50 100 150 200 250 300 350 400
DAYS IN DESIGN
(calendar days)

Quelle: CIFE
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Impact of BIM and Process on Project Performance

Case Study: SERA Architects 2012

REDUCTION IN CONSTRUCTION TIME

14
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DAYS IN CONSTRUCTION
(calendar days)
Quelle: CIFE
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MAS Digitales Bauen (dBAU) «Digital AECO»

Information Based Design, Planning, Construction and Operation

Curriculum

Strategic and Operative Deployment of BIM Technologies
 BIM Technologies, Potentials and Challenges
O Change of Design-, Planning- and Construction Processes
O Implementation in AECO Practice

Study Assignments focus on Industry Practice Topics and Implementation Problems

' g & A/Prof Dr Guillermo Aranda-Mena - RMIT Melbourne, Au.
Prof. Dr. Manfred Breit — FHNW Switzerland,, CH
A w © 2013
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CAS Course «BIM - Potentials and Strategies»

Information Based Design, Planning, Construction and Operation

“ w Fachhochschule Nordwestschweiz ‘ Institute for
Hochschule fir Technik 4D Technologies

e A module of the Master of Advanced Studies Curriculum «Digital AECO»
«Information Based Design, Planning, Construction and Operation»

* University of Applied Sciences Northwestern Switzerland in Cooperation with the

Center fir Integrated Facility Engineering der Stanford University, USA and der Zircher
Hochschule fiir Angewandte Wissenschaften Life Sciences + Facility Management

Zarcher Hochschule

S T ' N F : R D fur Angevwandte Wissanschaften

UNIVERSITY Life Sciences und

Facility Management

4/ CENTER FOR INTEGRATED

FAaciLiTy ENGINEERING aw

e The Programm in supported by buildingSMART Schweiz

ObuildingSl\/\HRTssmz

International Alliance for Interoperability
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MAS Digitales Bauen (dBAU) «Digital AECO»

Information Based Design, Planning, Construction and Operation

CAS dBAU 15 ECTS each

1.dBAU-1 Potential and Strategies Start September 2013
2.dBAU-2 Methods and Technologies Start March 2014
3.dBAU-3 Performance and Cost Management Start September 2014
4.Masterthesis Topic from Practice Start January2015

Course 1 + 2 are mandatory, course 3 is arbitrary — further course will be developed
with partner universities;

*Simulation / Engineering and Construction Planning
*The Digital Construction Site
*Operation and Facilies Management
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MAS Digitales Bauen (dBAU) «Digital AECO»

Information Based Design, Planning, Construction and Operation

bt STANFORD
ek UNIVERSITY “ ‘ w Fachhochschule Nordwestschweiz ‘ Institute for

Ve Hochschule fiir Technik 4D Technologies
<574 CENTER FOR INTEGRATED

FACILITY ENGINEERING

BIMStudy Tour — Center for Integrated Facility Engineering,
Stanford University - BIM Leadership Seminar

Visit GSA PBS Office of the Chief Architect, San Francisco
BIM for Owners/Investors/Federal Administration — BIM-Incentive

Visit to Johnson Control (Building Services Technologies) - Facilities Management

Visit to DPR, Silicon Valley, IPD — Integrated Project Delivery
New Process-, Management- und Contract Models: Design to Value

BIM Leadership Seminar, CIFE, Stanford University
Analyses Industry Case Studies, Implementation Strategies, Current Research

= { , A/Prof Dr Guillermo Aranda-Mena - RMIT Melbourne, Au. 47
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Source: McGraw-Hill Construction, 2012

B Frequency Index (0-10) Business and Marketing
M Value Index (0-10) Positioning for FM
professionals procuring

ImpaEEindex (1:-19) projects as “Expert Client”

Architect

What is your take?

Engineer

Thank you,

A/Prof. Dr. Guillermo Aranda-Mena
Prof. Dr. Manfred Breit

Contractor

Owner

6.8
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