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ÇTo study, model, experiment with and understand the flow of work and teams in complex 

construction projects: Lean Construction.

Research at the 

Observations, action 
research, process 
mapping and modeling, 
management games 
(LEAPCON), discrete 
event simulation, agent-
based simulation (EPIC)
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ÇTo study and develop Building Information Modeling (BIM)

IFC and BIM 
interoperability, 
BIM tools, virtual 
reality, BIM 
education

BIM & AI

https://youtu.be/KJPnYKghqlw

Research at the 
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ÇTo propose, define, develop and test BIM-enabled systems to support production planning 

and day to day production control on construction sites: Lean and BIM synergies.

Prototyping (KanBIM, iKAN), 

field experiments, óVirtual 

Construction Siteô experiments

Research at the 
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BIM Handbook author team

Rafael Sacks Chuck Eastman Ghang Lee Paul Teicholz
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Building Lean, Building BIM
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ÅPublic Clients

ÅWhat should we do?

ÅResearch Method

ÅReview of BIM Documents

ÅCase studies

ÅResults

ÅConclusions
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Outline
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ÅGovernment Construction Departments 

Defence, Education, Housing, Justice, Transport, 
Environment, HealthΧ..

ÅGovernment Agencies
US Army COE, VeteranΩs Administration, GSA, 
TfL, CrossRail, Highways England

ÅUniversities
ÅUtilities
ÅMedical/health organizations
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Public construction clients
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ÅWide range of project types, scopes and sizes, 
(including very large projects with very big budgets)

ÅSubject to public review

ÅStrong influence on the construction sector

ÅAbility to demand and drive change in their 
supply chains

ÅInstitutional Inertia
Complex hierarchies and power structures
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Public construction clients



New ChildrenΩs Hospital
BIM for Design with end user engagement



BIM Uses
Phase BIM Uses Software Technologies

Feasibility Site Analysis Revit, AutoCAD Laser Scanning
Phase Planning Revit, AutoCAD CAD

Design Existing Conditions Revit Modeling
Design Development, 
document authoring

Revit

Dynamo

NBS Create

Virtual Reality (VR), 
Augmented Reality (AR)

3D Coordination Navisworks Clash detection
Cost Estimation CostX Analysis
Structural Analysis Dynamo

Tekla Structural Designer 
2015

SCIA Engineer 16

Structural modeling and 
analysis

Pre-
construction

3D Coordination Navisworks Virtual Reality (VR), 
Augmented Reality (AR), 
Laser Scanning

Cost Estimation CostX Relational database
Other Engineering 
Analysis

Dynamo, Tekla Structure, 
Designer 2015, 
SCIAEngineer16

Virtual Reality (VR), 
Augmented Reality (AR), 
Laser Scanning



Images courtesy of Building Design Partnership (BDP)

Design Development
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Parametric Modeling
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Detailing and Schedules
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ÅWhat steps should public construction agencies take to promote 
adoption of BIM?

ÅWhat steps should they take to optimize the value from their 
adoption of BIM to improve: 
Åbusiness processes, and

Åbuildings and other assets?

ÅWhich activities:
Åare most effective?

Ågenerate value for the public client?

Åimprove information flows?
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The questionΧ.
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ÅDocument review
ÅAnalysis of 15 BIM documents

ÅCase studies
ÅAction research

ÅLongitudinal study ςfollow organizations for three years

ÅMeasure organizations and projects

ÅProcess Mapping
ÅCompile a BIM Adoption Impact Map - BIM AIM
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Research Method
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1. Los Angeles Community College District
2. Georgia Institute of Technology
3. University of Southern California
4. Indiana University
5. Senate Properties, Finland
6. Statsbygg, Norway
7. New York District, U.S. Army Corp of Engineers
8. General Services Administration
9. Department of Veterans Affairs
10.State of Ohio General Services Division
11.NATSPEC
12.National Institute of Building Sciences - Buildsmartalliance
13.Building and Construction Authority, Singapore
14.CanBIM, Canada
15.BSI Standards Limited, UK
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Document Review

Sacks, R., Gurevich, U., and Shrestha, P., (2016). óReview of National Standards and Organizational 

Guides for BIM Adoptionô, Journal of Information Technology in Construction (ITCon) Vol. 21, pp. 479-503.

http://www.itcon.org/cgi-bin/works/Show?2016_29
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BIM Document Topics
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Case study organizations

Israel

ÅIsrael Ministry of Defense

UK

ÅHighways England

ÅEnvironment Agency

ÅTransport for London/London Underground

ÅDefense Infrastructure Organization

ÅMinistry of Justice
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Case study organizations

Israel

ÅIsrael Ministry of Defence (IMOD)

UK

Å

ÅEnvironment Agency (EA)

ÅTransport for London/London Underground (TfL)

Å

Å
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Main BIM Adoption Actions
Action Description

Adoption funding ς

intra-organization

Funding for training, creating data resources, outsourcing etc.

Software and hardware purchase, training programs

Leadership
Senior managers directing themselves and their employees to 

invest time in training and developing BIM abilities

BIM object libraries Creating organizational BIM object libraries to be used by others

Training Train technicians and PMs for BIM understanding

Prepare BIM Guide

BIM Guides are the national, organizational or project level 

documents that establish common ways of working and the 

contents of BIM exchanges that are appropriate within the relevant 

contexts and along project timelines. 

Motivate managers
Understanding potential benefits and the required actions needed 

to achieve the project goals, including preparation of contracts

BIM Execution Plan

Define desired modes of collaboration and information sharing, 

roles and responsibilities of partners, software and LOD of the 

different aspects of the model, model management, quality control 

procedures, object composition and naming conventions, etc.

Cash incentives Align project design demands and  payment 
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Case study orientation sessions
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Project BIM Maturity
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Israel Ministry of Defense (IMOD)
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IMOD ςTypical Project
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IMOD ςTypical Project
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Transport for London (TfL)



Victoria Underground Station Upgrade
BIM for infrastructure construction



BIM Uses
Phase BIM Uses Software Technologies

Schematic 
Design

Feasibility Bentley Triforma, Bentley 
AECOsim

Modeling

Layout Legion modeling Crowd simulation
Collaboration

Archiving

Bentley ProjectWise File sharing, cloud

Design 
Development

Design Authoring

3D coordination

Triforma

AECOsim

Modeling

Collaboration

Archiving

ProjectWise File sharing, cloud

Structural Analysis STAAD

Hevacomp

Finite Element 
Method

Construction 
Documentation

Design Reviews Triforma

AECOsim

Modeling

Drawing Microstation CAD

Construction Existing Conditions Triforma

AECOsim
Collaboration ProjectWise
PhasePlanning AECOsim 4Dsimulation
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Victoria Station Upgrade

Image courtesy of Taylor Woodrow BAM Nuttall
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Victoria Station Upgrade
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Victoria Station Upgrade
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Victoria Station Upgrade
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Victoria Station Upgrade
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Victoria Station Upgrade
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Environment Agency (EA)


