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This class will present case studies of inventive Building Information Modeling (BIM) 

approaches adopted by 2 very different facility owners. Each one pushed beyond 

incremental BIM adoption to rethink workflows, develop BIM object libraries, and 

transform project processes. See results of their efforts presented from theoretical and 

practical perspectives. A large healthcare facilities owner integrates BIM libraries and 

standards throughout the project lifecycle. Their BIM library objects embody design 

requirements; data management protocols; local/global best practice standards to 

improve reliability and efficiency of BIM for design, delivery, and facility management with 

support; and additional capabilities such as 3D stereoscopic viewing, way-finding, and 

seamless data-sharing with facilities management (FM) applications. An international 

developer/operator shifts the focus of BIM organization from component-type hierarchies 

to elements representing installation and construction processes as performed on site, 

informing better cost and prefabrication analysis. 

Class summary 
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 New Owner-driven approaches to leverage additional value 

from BIM investments.  

 

 Produce BIM better fit to support intended purposes, improve 

reliability, efficiency, and quality assurance.  

 

 Coordinate Facility Design Requirements with Facility 

Maintenance Needs. 

 

 Clarify Facility Data Requirements for design, construction, 

and FM  

Key learning objectives 
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By show of hands, how many here are primarily:  

 

 Owners / Facility Managers 

 Builders 

 Designers 

 Software / Hardware Solutions Developers 

 Consultants 

 Educators 

 Chefs 

Time to Chime In !  
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2005 2013 
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Integrating BIM and Green Building Objectives 
Improve BIM Adoption and Sophistication  

                                                                                  BIM 

BIM + Green 

Accelerate and Track Green Building Accomplishments 

BIM VDC VDC + FM&O 

                                                                                  

Do Less Harm Sustain Improve 
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Inefficient Data Location Processes 
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Inefficient Management of Requirements 
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Piecemeal Approach to Communication 
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Inadequate Faciity Maintenance Information  
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BIM Library Approaches 
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Room Data Sheets 

Space Planning Requirements 

Equipment Cut Sheets 
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How many here work with space planning requirements?  

 

How are these published:  

 Binders? 

 PDF? 

 Vulcan Mind Meld?  

 Online Requirements Documents?  

 BIM Library Objects?  

 Interactive Online Planning Systems?  

 What standards?  

Time to Chime In ! 
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X-Ray 
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5 Bed Room .xml 
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Typical Rooms 
Typical Rooms 



Exported for Use by Consultants  
Supporting Detail Design 

Requirements Published via Data + Web Services 
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Over 280 
Design 
Objects 
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Maintenance of Many 

Data Sheets & Drawings 

Unpredictable Standards 
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Object Library Part Parameters 

 

Width, Height, Color, Style FORM 
The geometry and materials of a designed part   

U-Factor, Structural Strength FUNCTION 
The requirements or intentions for a designed part 

Actual Heat Gain / Loss, Structural Deflection BEHAVIOR 
The performance of a part in the context for which it is 
designed.  
 Source: CIFE, Stanford University 
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Maintenance of Many 

Data Sheets & Drawings 

Unpredictable Standards 
 

Single Source  

Design Object Library 

Client BIM Standard 

  
  

Challenges Accomplishments 
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Publish 
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Maintain 
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Use 

Online Library Embodies Standards 
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We need to add this 
Boom Arm in this ICU 

Room 

It is then added as new 
a requirement and 
ready to be used by 

consultants 

Object attributes 
can be added, or 
the cut sheet can 

be attached as 
linked doc 
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Maintenance of Many 

Data Sheets & Drawings 

Unpredictable Standards 
 

Single Source  

Design Object Library 

Client BIM Standard 

  
  

Challenges Accomplishments 

Design Verification Induction 
Publish 

Standards 

Maintain 

Standards 
Use 

Online Library Embodies Current Standards 
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2D Drawings 

Room Data Sheets 

Model 

Space Requirements 

Room Templates 

BIM Space & Equipment 
sheets  

Model and Space Requirements 
Integrated in Cloud 

Auto-generated BIM  
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Maintenance of Many 

Data Sheets & Drawings 

Unpredictable Standards 
 

Single Source  

Design Object Library 

Client BIM Standard 

  
  

Challenges Accomplishments 
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Maintain 
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Better Reliability & Productivity  
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Manual 
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Does the model fail to comply with…  

• Design Requirements 

– Space Planning e.g. Room size outside of acceptable area range. 

– Code e.g. ADA compliance failures 

– Operations e.g. Equipment selection outside accepted list 

 

• Data Requirements 

– Missing data e.g. lacks data needed to support LoD functions 

– Incorrect data e.g. power requirement outside of reasonable range 

– Incorrect data format e.g. text where number required 
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By show of hands, how many here require BIM as a 

deliverable?  

 

How long do you invest in verifying each (average) model?  

 We never do that! 

 A few hours? 

 A few days?  

 A week or more?  

 Longer, oh much longer… 

Time to Chime In ! 
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Requirements 

Design BIM 
Data 

Do these deliverables meet my needs? 
 
If not, what is wrong?  
 
How long will verification take?   
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OK Receive 
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Design Requirements Check  
• Overall Model Compliance  
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Design Requirements Check  
• Rule by Rule Compliance 
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Design Requirements Check  
• Alternative Data Presentation 
Design Requirements Check  
• Alternative Data Presentations 

85 



            Benefits & Performance 

AUTOMATION 
 Distillation of requirements into rule sets with standard 

language 
 Rapid automated requirements verification processes 
 Dashboard views for overview and detailed intervention 

Action Time Required Time saved 

Design Validation 
weeks hours weeks 

Data 

Verification 
days hours days 
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Manual 

Compliance Checking 
 

Automated 

Attribute Verification 
  

Challenges Accomplishments 

Design Verification Induction 
Publish 

Standards 

Maintain 

Standards 
Use 
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Total 

Design 

Objects 

(No.) in 

each 

room

Total 

Design 

Objects 

(%) in 

each 

room

1BR-A-S 3 1 2 2 22 0 13 12 4 14 4 18 0 20 6 0 121 12.2%

1BR-ICU-S 2 1 4 1 36 0 8 13 2 6 5 3 4 40 4 0 129 13.0%

5BR-B2+_S 1 5 2 1 32 0 28 26 7 23 21 10 0 46 9 0 211 21.3%

CONS-S 2 1 1 1 9 0 10 3 1 5 4 2 1 23 2 0 65 6.6%

CTCR-S 2 0 2 1 5 0 4 2 1 1 0 0 0 4 1 1 24 2.4%

CTPR-S 6 0 0 0 15 2 2 9 1 9 3 2 0 19 4 1 73 7.4%

GENXR-S 5 0 1 2 17 0 1 6 2 6 2 2 0 18 3 1 66 6.7%

MRI-PR-S 6 0 0 1 7 0 2 5 1 13 3 1 0 7 6 1 53 5.3%

OR-DIG-S 9 2 4 0 9 2 14 0 8 12 0 0 9 20 6 0 95 9.6%

RAD-BUNK-S 10 8 1 2 25 6 1 1 1 14 1 2 2 15 6 0 95 9.6%

SSTN-14 0 8 2 0 11 0 8 2 2 8 1 1 1 10 5 0 59 6.0%

Total 991
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BIM-centric Model 

Organized for Modeling 

Process   
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Productivity 

Former CIFE Director:  Paul Teicholz PhD 
Source: http://www.aecbytes.com/viewpoint/2013/issue_67.html 

All non-farm 

Construction 

Source: CIFE-Stanford 



Aerospace:  A380 — 6,000,000 Parts  
“Using composites, we will mould all the parts together at the same 

time, so our perception of what a single part is will change”  (BBC 

news, 2014) 

 



Parts in a Hotel 

3,200,000 5,000,000 

10,000 100,000 1,000,000 10,000,000

400-room Hotel BIM

400-room Hotel

# of Parts 

Source: CIFE-Stanford 



# of Parts 
8,350 – 12,650 

Typical Hotel 

Guestroom 

Hospital 
Bathroom  

# of Parts  
4,000 

Image: Mortenson Prefab 

Prefabricated Hospital 
Bathroom 

# of Parts  
60 

For 440 Bathrooms: 

98.5% Reduction  
from 1,700,000 to 25,000 

Source: CIFE-Stanford 



Image: disneyparks.disney.go.com/blog/2011/09/histories-of-disneys-contemporary-and-polynesian-resorts/ 

Image: bigfloridacountry.com/contemporary.htm 

Image: youtu.be/fIF6mc9SQA0?t=53s 

1971  

Disney Contemporary Resort 

Prefab Modular Guestrooms 

40 Modules per Week 



Concrete 

5 days 

Rebar Bending 

35 days 

Dewatering 

17 days 

27% 

Scaffolding & Formwork 

36 days 

Base Slab 

24 days 

Earthwork 

15 days 

Source: CIFE-Stanford 

Schedule 



Concrete 

$8,400 

Steel Reinforcement 

$83,000 

Temporary Plywood Formworks 

$ 20,000 

18% 

Source: CIFE-Stanford 

Cost 



Human 

Genome 
Chromosomes 

Nucleotide 

Pairs 

1 46 ~3 billion 

Genes 

~20,000 

Image:  (1) Nature.com  (2)wallpaperup.com  (3) blogs-images.forbes.com  (4) lawprofessors.typepad.com 

Decoding The Human Structure 



Project Major Systems Assemblies Parts 

700-Room 
Hotel 

Structural, 
Façade, 

MEP              

Foundations, 
Slabs, 

Beams, 
Columns, 

Walls, 
Curtain Walls, 
Façade Panels, 

Windows, 
Roofing,  
Doors, 
etc… 

 
 

Concrete, 
Rebar, 

Wire Mesh, 
Decking, 
Splices, 

Waterproofing, 
Studs, 
Ties, 
etc… 

1 3 >3 million >50 

Decoding A Hotel 

Source: SBI - bimSCORE 



100’s of parts 

Cast-in-Place Column Precast Column 

10 parts 

Source: SBI - bimSCORE 

Prefabrication 



Concept Design Schematic Design 
Design 

Development 
Construction 

Document 
Construction 

Total Parts Count 

Source: SBI - bimSCORE 

Prefabrication 



Concrete Rectangular Column 

1 parts   To  150+ parts 
Steel Wide Flange Column 

2 parts  To  60+ part or 

LoD 200 

Source: SBI - bimSCORE 

Prefabrication 



Concept Design 
LoD 100 

Schematic 
Design 

LoD 200 

Design 
Development 

LoD 300 

Construction 
Document 

LoD 400 
Construction 

LoD 500 

Parts count 
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models, 
drawings, and 
specifications 
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Maximum 
Parts Count is 
145  

8 

More parts are represented in 
model, drawings or 
specifications, thus less 
uncertainty 

Minimum Parts Count 
is 1 assuming prefab 
column  

Upper boundary of parts 
represented 

Maximum parts 
count 

Lower boundary of 
parts represented 

1 1 1 1 1 

122 

145 

Design as Measured by Part Range 

Source: SBI - bimSCORE 



LoD 100 LoD 200 LoD 300 LoD 350 LoD 400 

Parts count 
represented in 
models, 
drawings, and 
specifications 

Decide on steel 
column, less parts 
than concrete, 
lower upper 
boundary. 
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120  

110  
100 

90 

80 
70 
60 

50 
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20 
10 

Broad range indicates 
design is uncertain, 
model object is  “place 
holder” 

Upper boundary of parts 
represented 

Maximum parts 
count 

Lower boundary of 
parts represented 

Design as Measured by Part Range 

Source: SBI - bimSCORE 



2%        
in BIM 

5%        
in 2D Drawings 

0%          
in  Shop Drawings 

34%        
in specifications 
or other sources 

60%        
undocumented 
and/or determined 
in field 

4000 sf Mixed-Use @ Schematic Design Phase 

Deliverables 

Source: SBI - bimSCORE 



0.5%        
in BIM 

13%        
in 2D Drawings 

0%          
in  Shop Drawings 

18%        
in specifications or 
other sources 

68%        
undocumented 
and/or determined 
in field 

750-room Hotel @ Design Development Design Phase 

Design as Measured by Part Range 

Source: SBI - bimSCORE 



BIM-centric Model 

Organized for Modeling 

Process   

Ignores Construction 

Hierarchies 

Construction-Oriented 

Organized for Building 

Process 

Supports Assembly Analysis 
  
  

Challenge Accomplishment 

Design Verification Induction 
Publish 

Standards 

Maintain 

Standards 
Use 
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Conventional Typical Advanced Best Innovation 

Getting the MOST from BIM 

Image sources: [1] dailyrecord.co.uk [2] planespotters.net [3] nasa.gov [4] amagico.com  Concept Source: Strategic Building Innovation 
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Learn something worth sharing? 
 

After AU visit: 

 

     AutodeskUniversity.com 
 
Click on My AU to share your AU 

experience with: 
 

 Colleagues 

 Peers  

 Professionals 
 

Save hundreds of sessions worth sharing.  
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