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Today’s agenda

13:30 Welcome

13:40 VDC at Skanska
Roar Fosse, Skanska Norway

14:00 Creating High Performance Buildings with VDC
Martin Fischer, CIFE/Stanford University

14:30 Break

14:40 VDC in production
Henning Habberstad, Skanska

15:00 Status of Norway’s first IPD Project
Ingvald Grindheim, Tønsberg Project

15:15 Q&A with speakers
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…do things correctly the first time and as efficiently as possible?

…measure performance to see trends and challenges in time to fix them?

...support efficient work methods with appropriate technology?

What is our ability to…



Framework for designing, planning and executing construction projects using modern 
methods and tools.

Virtual Design and Construction (VDC)
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VDC integrates modern practices
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Footprint and benefits of VDC

Pull-plannings

Production: 19

Design: 36

Plan checks

Production: 27

Design: 41

ICE

Sessions: 57

Trained facilitators: 5

Big Rooms

On site: 10

Touch screens: 18
4,56
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5,12

5,11

4,99

5,29

4,83
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ICE: Contributed themselves

ICE: Efficient session

ICE: Others prepared

LPS: Transparent plan

LPS: Better commitments

LPS: Facilitator ensured good
group process

LPS: More reliable plan
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CIFE/Stanford VDC Certificate Program



CIFE/Stanford VDC Certificate Program
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Creating High-Performing Buildings with 
VDC

M A R T IN F IS C H E R

P R O F E S S O R ,  C IV IL &  E N V IR O N ME N TA L E N G IN E E R IN G ,  S TA N F O R D U N IV E R S IT Y

D IR E C T O R ,  C E N T E R F O R I N T E G R AT E D FA C IL IT Y E N G IN E E R IN G ( C I F E )
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100% funded by industry

� Building owners

� Design and construction 
companies

� Software and hardware vendors

1988-2000 BIM

2000-2010 VDC

2010+ Optimize Facility 

Performance
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Vision –
A future I would like to make happen

Every workhour 

builds the right product

safely and productively

Definition of Vision by Robert Burgelman, GSB, Stanford
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We still produce too much rework …
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We see many new practices

Pictures courtesy DPR and Max Bögl
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VDC method gave the client everything he wanted

Open whole scope of hospital on 
budget and 30% earlier than typical

Highly reliable 
construction

Combine 
everyone’s 

detailed 
design

Everyone 
works with 
the same 
plan

Confirm 
constructability 
of detailed 
design
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Illustrations of good VDC practice

Courtesy DPR
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Impact of good VDC practice
Everyone is working 
on the right tasks at 
the right time all the 
time.

We are 
designing what 
the client wants.

We will be 

productive as 

possible next 

week.

We are certain 

that 

everything fits.

We are sure that we are 
build everything safely 
and with the best 
methods.

We are 

installing 

everything 

fast and 

right the 

first time.

We are installing everything 

accurately based on the latest, 

correct information. Paper-free.

We gave the 

client exactly 

what he 

wanted.
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VDC
Virtual
Design and
Construction

Client
Objectives

Project
Objectives

Integrated
Concurrent 
Engineering

(ICE)

BIM

Project
Production 

Management

Usable
Operable
Sustainable

Buildable
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The Simple Framework for IPD

High 
Performing 

Building

Integrated 
Systems

Process
Integration

Integrated 
Organization

Measurable
Value

Production 
Management

Collaboration
Colocation

Simulation
Visualization

Agreement/ Framework

Integrated 
Information
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MEASURABLE VALUE
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VISUALIZATON | SIMULATION
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INTEGRATED INFORMATION
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INTEGRATED ORGANIZATION
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PROCESS INTEGRATION
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COLLABORATION | CO-LOCATION
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PRODUCTION MANAGEMENT
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INTEGRATED SYSTEMS
Physics 101: what teams must produce and deliver
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The Simple Framework for IPD
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Integrated Integrating Project Delivery

Combines 
• many practitioners’ experiences with 

integrated practices compiled by DPR,
• Howard Ashcraft’s experience with IPD 

contracts, and
• almost 30 years of CIFE research
into 
• a book that describes how projects should 

be done.

PROJECTS EXAMPLES FIGURES FEATURES

50 123 189 33
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Key technology and management developments

Mobile

• from just-in-case to just-the-right 
information

Cloud

• anytime (push and pull, bi-
directional, ”unlimited”)

Parallelization

• fast

Location / dimensional 
measurement

• accuracy, dimensional control, 
off-site / on-site

Machine learning

• experience and data

Robotics, additive manufacturing

• virtual �� real, safety, 
environmental impact

Internet of Things (IoT)

• virtual �� real

Virtual Environments

• test!

Collaboration

• concurrent knowledge

Lean

• lower uncertainty, lower risk, 
customer, pull, purpose � value
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R E D U C I N G  T H E  C O S T  O F  S T E E L  S T R U C T U R E S  U S I N G  

C O M P U TAT I O N A L  D E S I G N  O P T I M I Z AT I O N

W o r k  b y  F o r e s t  F l a g e r i n  C o l l a b o r a t i o n  w i t h  A r u p  

a n d  J o h n  H a y m a k e r

conventional
design 
method

FCD 
(128 cpu)

design 
method

PROCESS

Design cycle time 4 hrs 3 sec

Alternatives 
evaluated

39 12,800

Total design time 216 hrs 151 hrs

PRODUCT

Total steel weight
2,728 met t 2,292 met t

Est. cost saving 
(USD)

- $4 M (-19%)

CASE STUDY RESULTS

GEOMETRIC 

MODEL

GEOMETRIC 

MODEL

OPTIMIZE

SHAPE 

ANALYTIC

MODEL

OPTIMIZE 

SIZING

1

BiOPT METHOD

http://cife.stanford.edu/sites/default/files/TR202.pdf

DESIGN PROBLEM

2

3

4

FCD Sizing Algorithm 

http://cife.stanford.edu/sites/default/files/TR201_0.pdf

SEQOPT Algorithm 

(Booker, et al. 

1999)

• Orders of magnitude reduction in design cycle time

• Evaluation of a greater number of design alternatives

• Improved product quality

Objective: Minimize steel weight

Constraints: Safety and serviceability

Possible design alternatives: ~ 102435

Variables: 1955 size and shape variables
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• Rapidly 
understand 
target, team, 
roles, progress, 
obstacles, 
challenges

• Frequent 
communication, 
feedback

Interact in a 
virtual 
environment

Screenshots courtesy 
Brandon Fischer
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Tor

Steinar

Gunnar

Scaffolding

82%/100%  1,640kg / 2,000kg

200kg/150kg

70kg/100kg

54 #8, 5m
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Every workhour 

builds the right product

safely and productively
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Creating the right building safely and productively

High 
Performing 

Building

Integrated 
Systems

Process
Integration

Integrated 
Organization

Measurable
Value

Production 
Management

Collaboration
Colocation

Simulation
Visualization

Agreement/ Framework

Integrated 
Information



BIM and VDC, the way to production

Henning Habberstad, Skanska Teknikk - BIM 









MMI: Model Maturity Index

Object-modeling

Detailing of the 
model

Finalize the 
internal 

coordination

Finalize the 
interdisciplinary 

coordination

Control of the 
interdisciplinay

coordination

(Skanska)

Production

As built

MMI 100: Idea
Right start of modeling 
Volume objects modeled

MMI 350: Interdisciplinary coordinated
Interdisciplinary coordinated subjects model 
Form for interdisciplinary control delivered 
No remaining conflicts

MMI 300: Ready for interdisciplinary control  
All objects according to. modeling requirements are modeled in the area 
No conflicts in their own discipline 
Appropriate size and location

MMI 200: Refined idea
The main geometry modeled as 
BIM objects

MMI 400: Production drawings
Skanska performed interdisciplinary control 
All engineers have corrected their mistakes 
No remaining conflicts 
Production drawings

MMI 500: As Built
Confirmed built

MMI 250: Implemented idea 
All objects for quantity take 
off to calculation is modeled

Zone modelDiscipline InspectionInterdisciplinary  control Interdisciplinary control form



Digitalization in Skanska
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Digitalization in Skanska



Digitalization in Skanska



Digitalization in Skanska







Presentasjon 14.06.17



The The The The TønsbergTønsbergTønsbergTønsberg ProjectProjectProjectProject

Project owner:

Sykehuset i Vestfold HF (Vestfold Hospital Trust)

Scope:

• Total ca 45.000 m2

- Psychiatric building - 12.000 m2 – Finished in 2019

- Somatic building - 33.000 m2 – Finished in 2021

• Ca 2,7 Billion NOK

• Project period : 2015 - 2021

Project goals:

- Zero injuries – no workplace crime 

- Zero building defects

- 10% lower cost than comparable projects

- Built 50 % faster than comparable traditional projects (above ground)

- Use of openBIM (6D +)

- Industrialized building process



ContractContractContractContract StrategiStrategiStrategiStrategi

IPDIPDIPDIPD

Source: free-images.gatag.net



The Tønsberg Project The Tønsberg Project The Tønsberg Project The Tønsberg Project –––– An IPD projectAn IPD projectAn IPD projectAn IPD project

Source: free-images.gatag.net

Integrated Project Delivery (IPD) Principles:

• Mutual Respect and Trust

• Mutual Benefit and Reward

• Collaborative Innovation and Decision making

• Early Involvement of Key Participants

• Early Goal Definition

• Intensified Planning

• Open Communication

• Appropriate Technology

• Organization and Leadership

Source: firstconsepts.com



IPD Strategies

• Early contribution of expertise (Early Involvement of Key Participants)

• BIM - virtual rehearsal of construction and ongoing constructability reviews

• Lean Construction Processes

• Co-location

• Champion/ Facilitator (Leadership by All)

• Pre-existing relationship between parties

• Key Participants Bound Together as Equals (Multi-party Agreement)

• Budget & create team for design intensive work

• Shared Financial Risk and Reward Based on Project Outcome

• Liability Waivers between Key Participants

• Fiscal Transparency between Key Participants





AwardAwardAwardAward CriterionCriterionCriterionCriterion

««««Key Personnel's QualificationsKey Personnel's QualificationsKey Personnel's QualificationsKey Personnel's Qualifications» » » » ---- 40%40%40%40%

How did you end up here?



AwardAwardAwardAward CriterionCriterionCriterionCriterion

««««Key Personnel's QualificationsKey Personnel's QualificationsKey Personnel's QualificationsKey Personnel's Qualifications» » » » –––– 40%40%40%40%

How did you end up here?







IPD so far…

• Early Involvement of Key Participants

• Appropriate Technology

• Early Goal Definition

• Mutual Benefit and Reward

• Mutual Respect and Trust

• Open Communication

• Organization and Leaders

• Collaborative Innovation and Decision making

• Intensified Planning



IPD so far…

• Co-location

• IPD Contract

• Last Planner

• ICE

• Target Value Design

• Onboarding

• Training

• Decision making

• Reporting

• KPI



ArbeidsprosesserArbeidsprosesserArbeidsprosesserArbeidsprosesser

SamhandlingSamhandlingSamhandlingSamhandling

LeanLeanLeanLean

Source: free-images.gatag.net



(L. Koskela, Grimstad February 2016)



















Q&A


