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Integrated Design & Delivery Solutions

IDDS Priority Theme Workshop Notes

CIB World Building Congress, 12 May 2010, Salford, UK
Compiled By Prof Robert Amor, University of Auckland
Robert Owen & Bhargav Dave, University of Salford

IDDS Priority Theme Workshop Panel

e Prof Jeremy Watson (Chair), Director, Global Research, Arup and Chief Scientific Advisor,
Communities and Local Government, UK

e Robert Owen, IDDS Coordinator and Senior Research Fellow, University of Salford, UK

e Makund Patel, Business Development Director, Sammon Contracting Ltd, UK

e Phillip G Bernstein, Vice President, Industry Strategy and Relations, Autodesk AEC

e Solutions, USA

e Prof. Dr. -Ing. M. P. Fritz Gehbauer, Director, Institute for Technology and Management in
Construction, Universitat Karlsruhe, Germany

e Reynold Metals Professor A Jack Davis, Dean, College of Architecture & Urban Studies, Virginia
Polytechnic Institute and State University, USA

e Nicole Testa Boston, Deputy Director, FIATECH at The University of Texas-Austin, USA

This document, to be read in association with the slides from the panel presentations, draws out the
major themes that were evident at the workshop. It aims to capture the questions and concerns raised
by the 80 plus CIB attendees during the workshop in regards to achieving the IDDS vision. It also looks
to capture the research gaps which were outlines by the panel and audience during discussions.
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Education

The clearest message from the workshop was a need to address the education of those entering the
professions as well as those already within the industry. The panel and audience were strong advocates
for a more integrated approach to the education of professionals. The main points coming through
being:

e Too many university programmes run as silos of excellence but do not support their students (or
staff) collaborating with those from other disciplines. This is seen as a responsibility for
universities to address and also an opportunity for them to develop. Collaboration between
students in the major disciplines is seen as the required outcome. In this way they come into
contact with the different languages and approaches of various professionals and become adept
at working with them.

e The use of integrated projects as an educational tool was stressed for students and perhaps also
within the industry. Within universities this should look to bring in educated clients as well as
academic teams.

e The ability of professionals to accept research and innovation starts within the educational
system and this ability needs to be inculcated into students right from the start.

e Case studies were seen as an important tool to educate within the industry, to show that
particular techniques can be used successfully. They are seen as a way to influence senior
management, to educate them as to what is possible and what their competitors are doing. To
get good case studies there is a need to find interested people to make pilot projects

e Knowledge Transfer Partners were identified as a necessary part of the approach to educate
companies and also in a wider context across several companies. Concerns about how this
would work for SMEs (and the necessity of it working for SMEs) would suggest that there is a
need for an organisation to take on this role.

e Educating building users was seen as a major gap in approaches used today. Sustainability and
other impacting issues require this to be fully successful.

Business models

The majority of the comments at the workshop address issues around the business model, though they
cover a wide and disparate range of issues. Many indicated that they see fundamental problems with
current business models, but is this something that IDDS will address.

e It was seen that there is a failure in developing value propositions within the industry with many
problems and approaches suggested. Need to focus on delivering greater assured value to the
client, users, community, etc through approaches such as benefits realization. Also need to
consider the value of work as the project progresses and assess for any point in the sequence.
Many in the industry are involved in creating the value and this needs to be taken into account.

e The issue of value for money was considered in various guises. Cost of construction has to be
affordable in different countries, so Indian schools can’t cost the same as those in the UK. Use
of off-site construction to be more extensively used to improve value for money. Increase the
use of partnering, maximum target prices, etc and help ensure certainty in costs. We need and
increased commercial and competitive tension, but not at lowest price. Lowest first cost as the
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only measuring stick is seen as driving the whole building industry to the point of failure through
sub-optimization.

e Current legislation in many countries is seen as a barrier to innovation and stops some
integrated approaches. Recognised that some innovation can occur through changes in
legislation, so it is important to address, but it needs an overwhelming economic case to ensure
the legislative change. As the building industry is not well organised as a political force it is
unclear how it can achieve this level of change.

e C(Clients from companies in other industries can influence change by questioning why innovations
from their industry are not being used in construction (e.g., RFID). In these industries they also
expect a shared vision of the product across the whole business chain which would benefit
construction industry.

e With the economic climate changing there is room for innovators to sell new ideas to clients.
This is seen with business models constantly changing, commercial pressures for differentiation
in technology, etc. However, innovations are fiercely protected at the start for commercial
advantage, so role for universities in documenting and socializing these for the whole industry.

e C(lear statements that we need a competitive construction industry. It is necessary for
competitive advantage in individual economies. However, it is unclear how this is supported in
a downturn with significant pressure on prices.

e Need a focus on flexibility for this changing world. Old style buildings don’t often work for
today’s climate (e.g., school buildings) and to usable for 20-30 years requires flexible and agile
buildings. Also need to ensure that all stakeholders are involved in making decisions for
buildings as they impact their lives.

Process change

Many of the comments made during the workshop reflected an understanding that current processes
must change, not just to support BIM and IDDS but to address fundamental issues in the construction
industries.

e Discussions on a common process model for the construction industry recognised that while this
may be beneficial to the industry as a whole the ability to innovate on processes is often the
main selling point of top companies so why would they want to move to a common one.

e Alliancing (as practiced in Australia) and lean construction were discussed extensively with many
pointing towards the ability of these approaches to significantly improve outcomes. The fact
that they focus on bringing knowledge to the front of the process and involve all major decision
makers from the start are seen as beneficial attributes of the approach. The developed trust
ensures that the blame-game does not eventuate within projects. Lean construction was seen
as taking what had gone wrong in the process and finding ways to correct this.

e The ability to gain a comprehensive view of the whole project was seen as a benefit of IDDS,
leading to better comprehension for all within the project.

e BIM was seen as requiring new processes to ensure optimum benefit from the technology.
However, a focus on BIM first was seen as negative and better to bring teams together first
before introducing BIM process changes.
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e There was a plea for universities to address the social and workflow relationships between
processes in the industry to inform vendors who need to develop tools to support these
processes.

e Knowledge capture was seen as a missing process within the industry and certainly few tools
available to support the needs of the industry in this area.

o |dentified that there is still significant process waste in the industry and various forms of
reengineering could be supported by IDDS to drive this out.

Sustainability and social issues
A number of people mentioned sustainability and social issues, though with fewer recommendations as
to what needed to be done in regards to IDDS.

e Sustainability was seen as a major driver for IDDS. It was suggested that there needs to be a
better link between what is simulated and the real life sustainability outcomes. Sustainability
approaches could move towards city level analysis through the support of BIM/IDDS.

e Significant innovation was seen with sustainability approaches and questions were raised as to
how this could be made the rule for projects.

e The focus on new build by panelists and the audience was queried with a reminder of the far
greater percentage of work in renovation and that this is not as well supported.

e Developing IDDS for different national contexts was raised in the context of the keynote on
India’s need to build 25 million new homes. IDDS needs to work within local contexts and at
different social scales to be truly effective. Unless IDDS can deliver in different national contexts
many social issues cannot be addressed.

Technical issues

There was less of a focus on technical issues associated with IDDS, with some sentiment being expressed
that we have the technology and tools but need a greater focus on changing behavior and
demonstrating value.

e While BIM is accepted as a precursor to IDDS, there was some concern that the industry has not
transitioned to BIM yet, so it may be premature to think we can get to IDDS. It was accepted
that BIM only addressed part of the process and so was not a complete solution. It was also
recognised that the introduction of BIM required a change in thinking within companies and this
would be greater for IDDS.

e BIMis seen as old news for researchers, with the current focus firmly on achieving integration at
the process level because it is accepted that fully integrated technologies are not possible (e.g.,
for the 100 or so pieces of software used on any one project). However, good solutions to this
seem to be missing and a new philosophy for how this can be achieved may be needed.

e Support for collaboration was seen to be low from the technical side, with the lack of good web-
based collaboration tools cited as an indicator of this problem. From the research perspective
there is a need for a better understanding of how teams work together and how their
information needs to flow back and forth.
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e It was accepted that the disciplined use of technologies would change construction outcomes
and while this may not be needed in boom times, it is certainly necessary now.

e The ability to handle knowledge capture was seen as missing for the industry and requiring
significant attention.

e Changing computing trends were seen as offering opportunities for the industry. Cloud
computing was posited as a good potential solution for the tensions between the high need for
computing power to undertake sophisticated building analysis and the poor ability of individual
companies to afford such computing power in-house.
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Integrated Design & Delivery Solutions

This global priority theme is aimed at transforming the construction sector through
the rapid adoption of new processes, such as Integrated Project Delivery (IPD),
together with Building Information Modelling (BIM), and automation technologies,
using people with enhanced skills in more productive environments.

The development of IDDS is about radical and continuous improvement,
rather than development of a single optimal solution.

Integrated Design and Delivery Solutions use collaborative work processes and
enhanced skills, with integrated data, information, and knowledge management
to minimize structural and process inefficiencies and to enhance the value

delivered during design, build, and operation, and across projects.

International Council for Research and
Innovation in Bullding and Construction RLO Apr 2010 Source: Owen et al. (2009)
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The Three Imperatives

Collaborating
People

Integrated Interoperable
Processes Technologies
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The Three Imperatives

Collaborative people
using integrated processes
supported by interoperable technologies

to minimise all forms of waste,

whilst delivering greater assured value
for sustainable whole lifecycle outcomes
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Benefits Realisation Rationale
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[ am acutely aware that the value for money of public sector
projects and programmes depends on the planned benetfits being
achieved in a cost effective way, and on these benefits
outweighing any disbenefits. Activities to identify and realise
expected benefits have often, however, been carried out in a
perfunctory way .....

Cultural and management issues, often leading to inadequate
attention to the operational stage of programmes and projects,
are partly responsible. In part the problem is also because of
systems and processes which focus on the procurement stages,
lack of knowledge about how to undertake benetfits realisation,
and difficulty in establishing effective benetfits realisation and
management processes in the absence of detailed guidance and
tools. Scrutiny and evaluation of capital projects is usually
focussed on factors which are easier to understand and
measure such as delivery to time, build quality and cost ...
Patricia Leahy, Director Private Finance Practice
UK National Audit Office
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Building as a learning tool
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Tech Cycles Tend to Last Ten Years
Entered Next Major Computing Cycle — Mobile Internet — 2 Years Ago
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IT

Karlsruhe Institute of Technology

Putting all the Pieces together
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Source: Copyright © DPR Construction
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International Council for Research and
Innovation in Building and Construction

Professor A. Jack Davis
Professor of Architecture and Dean
College of Architecture and Urban Studies
Virginia Tech.



IDDS Workshop

Nicole Testa-Boston

Deputy Director
The FIATECH Consortium

Presentation for CIB World Congress
Manchester, UK
May 12, 2010

FIATECH BRINGING THE BENEFITS OF TECHNOLOGY TO CAPITAL PROJECTS



FIATECH ...

= ...Is an industry-led consortium that
provides global leadership in identifying and
accelerating the development,
demonstration and deployment of fully
iIntegrated and automated technologies to
deliver highest business value throughout
the life cycle of all types of capital projects.

= ...has developed a “Roadmap for Capital
Projects” to ensure right technologies are
developed in the order that delivers highest
business value across all phases and
processes of the capital project life cycle.
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http://www.curt.org/
http://create.asu.edu/
http://www.utexas.edu/
http://www.dow.com/
http://www.dupont.com/
http://www.intel.com/
http://www.pg.com/
http://www.target.com/
http://www.cecer.army.mil/td/tips/index.cfm
http://www.bechtel.com/
http://www.roe.com/
http://www.ch2m.com/
http://www.ccc.gr/
http://www.fluor.com/
http://www.hatch.com.au/
http://www.jacobs.com/
http://www.sbec.com/
http://www.aveva.com/
http://www.bentley.com/
http://www.intergraph.com/
http://www.mps.com/
http://www.metegrity.com/
http://www.nrx.com/
http://www.ontrackengineering.com/
http://www.skire.com/
http://www.ce.gatech.edu/
http://archone.tamu.edu/
http://www.nrc-cnrc.gc.ca/
http://www.caba.org/
http://construction-institute.org/
http://www.pip.org/
http://www.comitproject.org.uk/
http://www.ncms.org/
http://www.posccaesar.com/
http://www.pumps.org/
http://www.noumenon.co.uk/
http://www.zachry.com/
http://www.uwaterloo.ca/
http://www.kicttep.re.kr/web/index.jsp?
http://www.bp.com/home.do?categoryId=1
http://www.gm.com/
http://www.e-builder.net/
http://cife.stanford.edu/
http://www.aspentech.com/
http://www.washington.edu/
http://www.dnv.com/
http://www.shawgrp.com/
http://www.adobe.com/
http://www.buildingsmart.com/
http://www.3ds.com/
http://www.petronas.com.my/
http://www.qer.com.au/
http://www.opentext.com/
http://www.emerson.com/
http://www.oracle.com/
http://www.theometrics.com/
http://www.ucalgary.ca/crcpm/
http://www.boma.org/
http://www.iccsafe.org/
http://www.building-connections.info/
http://www.cibworld.nl/website/
http://www.daratech.com/
http://www.doa.state.wi.us/

FIATECH’s Capital Projects
Technology Roadmap Initiative

= Create, maintain
a technology
roadmap for the
capital projects
industry

= Use it to guide
iInvestments in

technology
RD&D
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e Real-time Project and Facility Management, Coordination and Control
1 Reak-Tme Real- Tim
Client/ | Techmical Tedhnicol Resowftes, | | Pl wﬁ';:: o T R
Customer Approach Plan, Schedules, Updates  command/ :
Needs/ ROM Budget Target Cost Cost | .° Coareed
Wants and Schedule ond Schedule e Instretioec

FIATECH's Vision of an Integrated and Automated Capital Projects Industry

Sdndule Info.
Druwmgs “Drawings and_

Requirements \
uld Colceptld od i

Inslmﬁous - K7\
'5' '?\ RSiomted

fomate s ,...a -‘ Supply™  Constriction Model w/

= P :
Whet 12 Design _Contracts Network Job Site m‘; g

——————— Self-maintaining
Focility Sim  and Repairing
Operational
Facilities

A 4 -t 4 \ﬁ 4
[ Sdentific Data ] )
Business Case. V o .
| onc /St Q |
2 Q I _—-\-'-wSuppBer Designs /Capabilities /Prod
'.‘. - O Feedback dO&M Knowledge and Expe f ;{{"
g New Materials, Methods, Products and Equipmnl
fa Technology- and Knowledge-enabled Workforce

~

Lifecycle Data Management and Information Integration
Fully integrated and highly outomated project ptmmm rodically advanced fechnologies across all phases and functions of the project /fucility fifecycle




L%
Advancing Sustainability

Throughout The Project Life-Cycle
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Industry-led,
collaborative,
not-for-profit, RD&D
consortium

Mission: accelerate
deployment of

integration and
automation
technology

Mechanism:
Focused
implementation
Projects

Guide: Capital
Projects Technology
Roadmap

FIATECH...Delivers!

Life Cycle Data Management (LCDM)
Capital Projects Technology Roadmap
AEX

8 Smart Chips Reports

Catalogue of Emerging Construction Technologies
Decision Sequence and Influence Diagrams for
project planning

BIM for Precast Concrete Report

Leveraging Technology to Increase Construction
Productivity Report

Automated Design Workflow Mappings
Operational Facility Roadmap Directory

Tools for streamlining the building regulatory
process

Electronic Valve Cross-reference Catalogue —
GVCC

Report - Developing Core Technology
Competencies

Report - attracting the next generation to industry
Full implementation of ISO 15926 standard



FIATECH Projects — Realizing IDDS!

Scenario-Based Project Planning Predictability Model Requirements
Specification Automation

Automated Design Workflow Mapping and Checklists

Collaborating with Neutral 3D Model

Managing Material Libraries and Catalogs

Supplier Information Exchange with Design to Support Construction

BIM Workflows and Checklists for Information Exchange between
Design and Construction

= Global Valve Cross-Reference e-Catalog

= Automating Equipment Information Exchange (AEX)

= RFID for Materials Management and Productivity Improvement
= Guidelines on Replicable Buildings

= Operational Facility Roadmap Directory

= User Acceptance of Mobile IT

= Accelerating Deployment of ISO 15926
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Where Are We Now?

;"Islands of Automation in Construcfion‘(

~After the ice period 10.000 years ago the_

[ land is still slowly rising and exposing new )
terrain never betore stepped on by man.
The challenge is to build bridges between
the islands while new islands are constantly
appearing.

Prefabricated
onent

lling

& data mg*

Under construction:’
IFRC GATE | i
Will be ready |
real zoon. now

'Info rmation
brokerz

N

180°'s !

-C:g}r.‘:u".wi:uu( . VRML

. Informatien

7 ) Barrier
Production . S Reef =l
Planning \"'\ Coaztiine of the
Vo year 2010 building
N product model
Production
Automation
Building Use & ~ ———

Maintenance

T
O
s
<
T




Where Do We Want To Be?

Aligned Industry Standards
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Other Collaborative Opportunities

4

= Annual Technology Conference and Showcase

= Webinars
— “Technology Tuesdays”

= Academic Research Committee
— “Technology in Engineering and Construction Journal”

— Curriculum to better prepare graduates for technical
careers in Engineering and Construction

— A ,Clearing House" for International Research

— A proposed project with CIFE on “Documenting
Productivity Improvements using BIM”
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FIATECH

European Projects Office
Unit 3

Chapel Lane

Little Cornard

Sudbury

Suffolk CO10 OPB
UNITED KINGDOM

+44 1787 269084 (o)
+44 7792 074163 (m)

pawsey@fiatech.org

ntboston@fiatech.org
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mailto:pawsey@fiatech.org
mailto:ntboston@fiatech.org

Thank you
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