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Introduction to the KanBIM project
ÅBoth Lean and BIM are deep process changes, in thinking and 

in practices. Both require concerted long-term efforts, within 
stable business and work environments

Designers
Managers

Builders

Operators
Owners

Users

Finance
Community

Government

Subcontractors

άLƴǎŀƴƛǘȅέΥ 5ƻƛƴƎ ǘƘŜ ǎŀƳŜ ǘƘƛƴƎ ƻǾŜǊ ŀƴŘ ƻǾŜǊ ŀƴŘ 
ŜȄǇŜŎǘƛƴƎ ŀ ŘƛŦŦŜǊŜƴǘ ǊŜǎǳƭǘέ ό!ƭōŜǊǘ 9ƛƴǎǘŜƛƴύ
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Empire State 
Building

http://en.wikipedia.org/wiki/File:Empire_State_Building_from_the_Top_of_the_Rock.jpg


9

{ŀŎƪǎΣ wΦΣ tŀǊǘƻǳŎƘŜΣ wΦΣ όнлмлύΦ Ψ¢ƘŜ 9ƳǇƛǊŜ {ǘŀǘŜ 
.ǳƛƭŘƛƴƎΥ ŀƴ !ǊŎƘŜǘȅǇŜ ƻŦ aŀǎǎ /ƻƴǎǘǊǳŎǘƛƻƴΩ !{/9 
Journal of Construction Engineering and Management, 
Vol. 136 No. 6 pp. 702-710.
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Completed in 410 days ςwith no critical path!

Empire State Building

Sacks, R., Partouche, R., (2010ύΦ Ψ¢ƘŜ 9ƳǇƛǊŜ {ǘŀǘŜ 
.ǳƛƭŘƛƴƎΥ ŀƴ !ǊŎƘŜǘȅǇŜ ƻŦ aŀǎǎ /ƻƴǎǘǊǳŎǘƛƻƴΩ !{/9 WƻǳǊƴŀƭ 
of Construction Engineering and Management, Vol. 136 
No. 6 pp. 702-710.
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Å Increased product complexity ςmore and more complex 
ōǳƛƭŘƛƴƎ ǎȅǎǘŜƳǎΧΦ 
ïbut adding the basic durations for these does not explain the 

change.

Å9ŎƻƴƻƳƛŎ ŜƴǾƛǊƻƴƳŜƴǘ ƻŦ ǘƘŜ DǊŜŀǘ 5ŜǇǊŜǎǎƛƻƴΧΦΦ
ïbut in 1929 the Bank of Manhattan, a 77-story building, was 

completed in less than one year.

Å±ŀǊƛŀǘƛƻƴ ŀƴŘ ŎƻƳǇƭŜȄƛǘȅ ƻŦ ǘƘŜ ŦƻǊƳΧΦΦ
ÅwŜƭƛŀōƛƭƛǘȅ ƻŦ ǘƘŜ ŘŜǎƛƎƴ ƛƴŦƻǊƳŀǘƛƻƴΧΦ
Å Deficient production systems !
ï Increased complexity of construction project organizations
ïDeficient production management  - contract management 

has replaced production management
ïLocal optimization ςproductivity of individual teams. Works 

against optimization of the whole*

*Sacks, R., and Harel, M. (2006). "An economic game theory model of subcontractor resource 
allocation behavior." Construction Management & Economics, 24(8), 869-881

Possible explanations



RopemakerOffice Building, London



One Island East, Hong Kong



Sutter Heath, Castro Valley, CA, US
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Lean Developments

ÅTransformation/Flow/Value  concepts of 
production in construction

Å[ŀǎǘ tƭŀƴƴŜǊ {ȅǎǘŜƳϰ

ÅLean Supply Chain Management

ÅIntegrated Project Delivery
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The CPM Mental Model

The Process Mental Model

Complexity of project organizations
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Trade or Work 
package III

Project

Χ

Project

A

Project

B

Project

C

Subcontractor

1

Subcontractor

3

Subcontractor

4
Subcontractor4

Trade or 
Work 

package I

Trade or 
Work 

package II

Subcontractor

2

Trade or 
Work

ǇŀŎƪŀƎŜ ΧΦThe Real World ?

Bertelsen, S., and Sacks, R. "Towards a new Understanding of the Construction Industry and the Nature of its Production," 
15th Conference of the International Group for Lean Construction, East Lansing, Michigan, 46-56.

Construction Industry as a Network
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BIM Developments
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BIM and Lean Construction

Pull flow of 
information

Design

Detailing

Construction

Reduce  design 
development 
cycle time 

Error free 
construction

Increased 
prefabrication 

and pull of parts

Manage 
information 

flows Standardised
work 

methods

Maintain Valueof 
Information

Pull flow 
detailing Operate and Maintain

Standardized 
work 

methods

Maintain information value

Pull flow of 
information

Pull flow 
of labor
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Lean 
Principles        

BIM 
Functionality R

e
d

u
c
e
 

V
a

ri
a

b
ili

ty

R
e
d

u
c
e
 c

y
c
le

 
ti
m

e
s

R
e
d

u
c
e
 b

a
tc

h
 

si
z
e

s

In
c
re

a
s
e
 

fle
x
ib

ili
ty

S
e
le

c
t 

a
n

 
a

p
p

ro
p

ri
a

te
 

p
ro

d
u

c
ti
o

n
 

c
o

n
tr

o
l a

p
p

ro
a

c
h

S
ta

n
d

a
rd

iz
e

In
st

it
u

te
 

c
o

n
ti
n

u
o

u
s 

U
se

 v
is

u
a

l 
m

a
n

a
g

e
m

e
n

t

D
e
si

g
n

 t
h

e
 

p
ro

d
u

c
ti
o

n
 

sy
st

e
m

 f
o

r 
flo

w
 

a
n

d
 v

a
lu

e

E
n

su
re

 
c
o

m
p

re
h

e
n

si
ve

 

F
o

c
u

s 
o

n
 

c
o

n
c
e
p

t 
E

n
su

re
 

re
q

u
ir
e
m

e
n

ts
 

V
e
ri
fy

 a
n

d
 

V
a

lid
a

te
G

o
 a

n
d

 s
e
e
 f

o
r 

y
o

u
rs

e
lf

D
e
c
id

e
 b

y
 

c
o

n
se

n
su

s 
C

u
lt
iv

a
te

 a
n

 
e
x
te

n
d

e
d

 

A B C D E F G H I J K L M N O P Q R S T U V W X

Visualization of form 1 1,2 3 4 11 5 6 4

Rapid generation and 
evaluation of multiple 
design alternatives

2 1 22 7 7 8

3 9 9 22 51 1 16 5

4 10 12 8 16 5

5 1,2 1 12 1 1 1 5

Maintenance of 
information and 
design model integrity 

6 11 11 11

7 12 12 22 12

Automated generation 
of drawings and 
documents

8 11 22 (52) 53 54 54

Collaboration in 
design and 
construction

9 23 36 36

10
2,1
3

24 33 43 46 49

Rapid generation and 
evaluation of multiple 
construction plan 
alternatives

11 14 25 (29) 31 (41) 44

12 15 25 (29) 37 (41) 44 47

13 2 40 25 (29) 17 40 40 40 44 47 49

Online/electronic 
object-based 
communication

14 29 26 30 30 34 34 (42) 47 48

15 18 26 30 30 34 38 38 34 (42) 45 49

16 19 27 32

17 20 28 35 (42) 50

18 21 30 30 34 39 (42) 47 48

Lean - BIM Interaction Matrix
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IPD and BIM

ñAlthoughit is possible to achieve IPD without BIM, it is the

opinion and recommendation of this study that BIM is essential to

efficiently achieve the collaboration required for IPD.ò
Eckblad,S., Ashcraft,H., Audsley,P., Blieman,D., Bedrick,J., Brewis,C., Hartung,R. J., Onuma,K.,
Rubel,Z., and Stephens,N. D. (2007). "IntegratedProjectDelivery- A WorkingDefinition." American
Institute of Architects(AIA)CaliforniaCouncil,Sacramento,CA.

ñWehypothesize that the full potential for improvement of

construction projects can only be achieved when their [BIM and

lean construction] adoption is integrated, as they are in the IPD

approach.ò
Sacks,R., Koskela,L., Dave, B. and Owen, R.L., (2010). ΨThe Interaction of Lean and Building
Information Modeling in ConstructionΩΣASCEJournalof ConstructionEngineeringand Management,
Vol. 136No. 9 pp. 968-980.

http://dx.doi.org/10.1061/(ASCE)CO.1943-7862.0000203
http://dx.doi.org/10.1061/(ASCE)CO.1943-7862.0000203
http://dx.doi.org/10.1061/(ASCE)CO.1943-7862.0000203
http://dx.doi.org/10.1061/(ASCE)CO.1943-7862.0000203
http://dx.doi.org/10.1061/(ASCE)CO.1943-7862.0000203
http://dx.doi.org/10.1061/(ASCE)CO.1943-7862.0000203
http://dx.doi.org/10.1061/(ASCE)CO.1943-7862.0000203
http://dx.doi.org/10.1061/(ASCE)CO.1943-7862.0000203
http://dx.doi.org/10.1061/(ASCE)CO.1943-7862.0000203
http://dx.doi.org/10.1061/(ASCE)CO.1943-7862.0000203
http://dx.doi.org/10.1061/(ASCE)CO.1943-7862.0000203
http://dx.doi.org/10.1061/(ASCE)CO.1943-7862.0000203
http://dx.doi.org/10.1061/(ASCE)CO.1943-7862.0000203
http://dx.doi.org/10.1061/(ASCE)CO.1943-7862.0000203
http://dx.doi.org/10.1061/(ASCE)CO.1943-7862.0000203
http://dx.doi.org/10.1061/(ASCE)CO.1943-7862.0000203
http://dx.doi.org/10.1061/(ASCE)CO.1943-7862.0000203
http://dx.doi.org/10.1061/(ASCE)CO.1943-7862.0000203
http://dx.doi.org/10.1061/(ASCE)CO.1943-7862.0000203
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Kanban
(pull flow control in lean production management)

+
BIM

(Building Information Modeling)

=
KanBIMϰ

Research goals: to propose, define, develop and test a BIM-enabled system to 
support production planning and day to day production control on 
construction sites.

KanBIMϰ- BIM and Lean on site
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KanBIMϰPrinciples
ÇFlexible changes to work methods

ÇFacilitate communication/ encourage discussion

ÇShift optimization from local team to whole project

ÇKeep weekly plan stable; support formal 
experimentation

ÇVisualize process

ÇVisualize product

ÇSupport WIP reduction/Pull workflow control strategy 
ςPull flow index, implement CONWIP 

ÇConstraint filtering ςwork/task maturity index

ÇSupport ubiquitous reporting of process status

Ç Implement Language-Action approach
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¢ƘŜ [ŀǎǘ tƭŀƴƴŜǊ {ȅǎǘŜƳϰ

Record performance 
(Percent Plan Complete)

for continuous 
improvement

Master 
Schedule

Lookahead
Plan

Weekly 
Work Plan

Status & 
forecasts

Information

Select, 
sequence & 

size work that 
CAN be done

Select, 
sequence & 

size work that 
CAN be done

Make work 
ready by 

screening & 
pulling

Workable 
backlog

Perform 
Work !

Select and 
sequence work 

that CAN be done

Report what is and 
is not being done

Daily Work 
Commitment

Status

Work packages Tasks
Tasks

Tasks

DΦ .ŀƭƭŀǊŘΣ ¢ƘŜ [ŀǎǘ tƭŀƴƴŜǊϰ {ȅǎǘŜƳ ƻŦ tǊƻŘǳŎǘƛƻƴ /ƻƴǘǊƻƭΣ tƘ5 5ƛǎǎŜǊǘŀǘƛƻƴΣ 
School of Civil Engineering, The University of Birmingham, 2000.



KanBIMϰςWork flow

Stop Task

Prepare Look 
Ahead Plan

Prepare
Master Plan

21

8

Start

Master 
Planning

Look Ahead Planning
(make ready process)

Weekly Work Planning
(compile, coordinate/negotiate and 

commit)

Daily Work
(commit, execute and report)

Compile and 
Detail Tasks

3

Coordinate & 
Commit to Weekly 

Work Plan

4

Start Task

5

Negotiate 
proposed 

plan

9

Yes

Manage 
Logistics

7

Task in 
Progress

Report Task  
Completion

6

No

 Construction 
Planner

 Section/zone 
managers

 Construction 
Planner

 Section/zone 
managers

 Trade 
managers

 Trade 
manager

 Trade crew 
leader

 Construction 
Planner

 Section/zone 
managers

 Trade managers
 Trade crew 

leaders
 Health & Safety
 Logistics Manager

 Construction 
Planner

 Section/zone 
managers

 Health & Safety

 Trade crew 
leader

 Trade crew leader

 Logistics 
Manager

 Trade crew 
leader

 Site Engineers
  Inspector
 Section/zone 

manager

End

Problems
during 

execution

No

Inspect Work 
and Task 

Completion

10

Confirm  
completion

Yes

Master 
Planning

Look 
Ahead 

Planning Weekly Work Planning
Daily Work Flow

(Commit, Execute, Report)

ÅPrinciples for Building Information Modeling based Lean Production ). ó2010Sacks, R., Radosavljevic, M., and Barak, R., (

.655-641pp. 5 No. 19 Vol. Automation in Constructionô, Management Systems for Construction

http://dx.doi.org/10.1016/j.autcon.2010.02.010
http://dx.doi.org/10.1016/j.autcon.2010.02.010
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Master Planning with BIM
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Compile and Detail Tasks
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Planner
Project Server

Smart Board

Data View

Smart Board

Model View

Trade 2

Trade 3

Trade 4

Trade 1

Negotiating the Weekly Work Plan
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Main ducts ς
Ducts 20-31

Main ducts ς
Ducts 53-63

Main ducts ς
Ducts 33-42

Secondary ducts ς
Ducts 10a-20a

End Units ς
Zone 1

Testing HVAC  -
Zone 1

Sprinkler pipes 
Floor 3

Install main lines 
Basement 3 Fire fighting 
pump room

Pipe installation in drywalls 
West side basement 1

Install main lines 
Basement 2 Fire fighting 
pump room

Sprinkler pipes 
Floor 4

Main distribution board ς
Wiring Entrance floor 
Lobby

Support installation of 
hoist South side 
facade

Duct installation in drywalls 
West  side Basement 1

Electrical connection 
HVACend unit zone 1

Framing West side 
Basement 1

Side A West side 
Basement 1

Framing East side 
Basement 1

Framing for false 
ceiling  Entrance floor 
Lobby

Side A East side 
Basement 1

Fix cracks West 
side basement 3 
W12

Partitions 
Basement 1

Lintels and ring 
beams Basement 1

Complete to 
ceiling Basement 1

Partition walls 
Storerooms Basement 
3

Close openings above 
HVAC Stairwell 2 
Basement 1

Partitions 
Basement 2Lintels and ring 

beams Basement 2

Complete to 
ceiling Basement 2

Erect Hollowcore
Floor 5 Grids A1 to D4

Erect Hollowcore
Floor 5 Grids A5 to D8

Prepare and pour topping 
Floor 5 Grids A1 to D8

Strip and clean Floor 
5 Grids A1 to D8

Erect columns 
Floor 6 Grids E5 to 
H8

Erect columns 
Floor 6 Grids E1 to 
H4

Cut HVAC access 
holes Floor 4 Grid B3-
C4

Yŀƴ.Laϰ
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Space Monday Tuesday Wednesday Thursday Friday Contingency

Basement 1
1,000 m2

Basement 2
1,500 m2

Basement 3
1,500 m2

Floor 2
600 m2

Floor 3
600 m2

Floor 4
600 m2

Floor 5
600 m2

Floor 6
200 m2

Main Lobby
150 m2

Week of 30/ 3/ 2009

Erect Hollowcore
Floor 5 Grids A1 to 
D4

Î

Î

Î

Î

Erect Hollowcore
Floor 5 Grids A5 to 
D8

Î

Î

Î

Î

Prepare and pour topping Floor 5 Grids A1 to D8 Î

Î

Î

Î

Strip and clean 
Floor 5 Grids A1 to 
D8

Î

Î

Î

Î

Lintels and 
ring beams 
Basement 1

Î

Î

Complete to 
ceiling 
Basement 1

Î

Î

Close openings above HVAC 
Stairwell 2 Basement 1

Î

Î

Î

Framing West side Basement 1
Î

Î

Î

Side A West 
side 
Basement 1

Î

Î

Î

Framing East side Basement 1
Î

Î

Î

Side A East 
side 
Basement 1

Î

Î

Î

Duct installation in drywalls 
West  side Basement 1

Î

Î

Î

Partitions 
Basement 1

Î

ÎTasksTeamsWorkersHours

Partitions 
Basement 2

Î

Î

Î

Lintels and 
ring beams 
Basement 2

Î

Î

Î

Complete to 
ceiling 
Basement 2

Î

Î

Î

Pipe installation in drywalls West side 
basement 1

Î

Î

Î

Fix cracks 
West side 
basement 3 
W12

Î

Î

Î

Î

Main ducts 
ςDucts 20-
31

Î

Î

Î

Secondary ducts ςducts 10a-20a Î

Î

Î

Main 
ducts ς
Ducts 53-
63

Î

Î

Î

Main ducts 
ςDucts 
33-42

Î

Î

Î

End Units ςZone 1 Î

Î

Î

Electrical 
connection HVAC
end unit zone 1

Î

Î

Î

Testing HVAC  
-Zone 1

Î

Î

Î

Install main lines Basement 2 Fire fighting 
pump room

Î

Î

Î

Î

Install main lines Basement 3 Fire fighting pump room

Î

Î

Î

Î

Partition walls Storerooms Basement 3 Î

Sprinkler pipes Floor 3
Î

Î

Sprinkler pipes Floor 4 Î

Cut HVAC access 
holes Floor 4 Grid 
B3-C4

Î

Î

Erect columns 
Floor 6 Grids E5 to 
H8

Î

Î

Î

Erect columns 
Floor 6 Grids E1 to 
H4

Î

Î

Î

Framing for false ceiling  Entrance floor Lobby

Î

Î

Î

Î

Main distribution board ςWiring Entrance floor Lobby
Î

Î
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Yŀƴ.Laϰ 5ŜƳƻ aƻǾƛŜ
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KanBIM Trials on Site
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KanBIM Trials 
on Site
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KanBIM Trials on Site


