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AEC/FM Industry

The situation...

…the challenges…

…and opportunities!



What is LMS?

• Decision making and planning:
– Optimal life cycle design
– Optimal maintenance management 

• ...By prediction of performance- over-
time and service life...

• ...LCA, LCC etc.
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Life cycle Management 
System

LIFE CYCLE MANAGEMENT SYSTEM

S ervice life  analysis
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SERVICE LIFE
PERFORMANCE ANALYSIS

L=3,2x2+e5
Building part
1.Roof…
2. Facade..
2.1. Door….
…...

Projec t:  House  1
Made by: DH
Date: 2007-10- 08

INVENTORY REGISTRATION

MAINTENANCE ANALYSISMAINTENANCE PLANNING
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S ervice life  an alysis
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S ervice life  an alysis
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MAINTENANCE
OPTIMISATION

Inspection
The House
…………..
………….
………….

CONDITION SURVEY

BUSINESS SUPPORT SYSTEM

Work order
The House
…………..
………….
………….

1
X.2

Maintenance Cost
Windows (made by wood)

Action
Man-hour 
per action

Pay per 
hour Work cost

Material 
cost Total cost inc. VAT

2-glass 1-light <1m2
Replacement 2,4 310 744 2000 2744 3430,00
Repainting 1 330 330 75 405 506,25

2-glass 1-light  >1m2
Replacement 4,2 310 1302 3200 4502 5627,50
Repainting 1,4 330 462 127,5 589,5 736,88

2-glass 2-light 
Replacement 4,5 310 1395 3200 4595 5743,75
Repainting 2 330 660 180 840 1050,00

3-glass 1-light  >1m2
Replacement 4,2 310 1302 3800 5102 6377,50
Repainting 1,4 330 462 127,5 589,5 736,88

LMS requires
information 

management!

BIM may facilitate the  
implementation of 

LMS…To what extent?



Advantage of (open) BIM

• Object oriented (Compare IKEA Home Planner)

• Parametric objects
• One single model (views - not drawings)
• Enriched 3D Model
• Interoperability
• Model servers
• Time savings



Visualisation of 
performance-over-time

Service life analysis

1 2 3 4 5 6 7 8 9 10 11 12 13

Time

Action 1 Acrion 2 Action 3

Year Action 1 Action 2 Action 3
1 10 10 10
2 9,8 9,75 7,8
3 9,5 9,375 7,5
4 9,1 8,875 7,1
5 8,6 8,25 6,6
6 8 7,5 6
7 7,3 6,625 5,3
8 6,5 5,85 4,68
9 5,6 5,175 4,14

10 4,6 4,6 3,68
11 3,5 4,125 3,3
12 2,3 3,75 3
13 1 3,475 2,78
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Examples on visualisation 
of performance-over-time

Condition Consequence

”Visualizer”
Kyle et al. (2002)



Examples on visualisation 
of performance-over-time

Linnert et al (2000)



Visualisation of 
Condition assessment data



Visualisation of 
Condition assessment data



4D Visualisation of 
performance-over-time



Conclusions

• BIM may serve as repository of basic 
data for LMS

• BIM may serve as basic model in 4D 
visualisation

• There is still need to develop a BIM 
integrated LMS solution (based on IFC 
and  PLCS) 



Conclusions
• Lack of performance-over-time data and 

service life declaration
• ISO 15686 series on Service life 

planning
• Incorporate IFC based building product 

declaration as part of building product 
models

• Get going with the 
implementation of open BIM!!!


