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Disclaimer

“The views expressed in this presentation are 
those of  the author and do not reflect the 
official policy or position of  Sandia 
National Laboratories, Dept of  Energy, or 
the US Government.”
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BIM for Operational Savings

“Design for Maintenance” Strategy

Tying it all together

Resource Recommendations



Career Path

 Manufacturer :  Ingersoll Rand

 Engineering & Construction :  John Brown  E&C

 Fabrication : Caterpillar

 General Contractor: for Intel

 Specialty Contractor : for Intel/Sandia National Labs 

 Mechanical Contractor : for Sandia National Labs 

 Owner : Sandia National Labs
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DOE : GO/CO* structure

6*Gov’t Owned/Contractor Operated



National Missions 
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Mission: Tech Transfer 
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Magic Cube

The Sandia-developed "Magic Cube" 
can blow a fragment-free hole in 1/4-
inch steel. It can be used to safely look 
at a terrorist bomb inside a vehicle or 
create an opening to see accident 
victims and send them supplies.



www.sandia.gov
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Sandia Overview

Four sites ( ~ 1100 bldg, 7M GSF)
 NM (Albuquerque )
 CA (Livermore) 
 NV  (Tonopah)
 HI (Kauai)

Sandia - NM site

 891 Bldgs
 6M GSF
 8700 acres
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Owners: Cost of   NOT doing BIM

NIST Survey (2004)

Industry Inefficiency Costs :  $15B/yr 
• 66% borne by Owners 
• Increased O&M costs = $9.9B/yr
• $0.23/ existing SF/yr
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Putting in to Context…@0.23/SF

Sandia
 6M GSF

Costing : $1.38 M/yr

DOE
 127M GSF

Costing : $29 M/yr

All Federal Agencies
 3.38B GSF 

Costing : $0.77 B/yr 



NIST Study Validation

NIST  Study = ~$1.4M 

Sandia “straw man”  survey

Using BIM, if  you could get all needed 
information in 5 minutes, how much time would 
that save?

Response: up to 2 hours per work order (WO)

2 hrs/WO x $50/hr = $100/WO
WO/yr = ~ 24,000 

Potential savings:    $2.4 M/year 
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BIM for FM : Evidence of  savings

NIST Validation

“Straw man” Survey
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2004

2009

2010

NIST Industry Study
Cost Analysis of Inadequate Interoperability

BIM for FM Survey : 
“View of the future for FM”



UNM BIM for FM Survey :

"View of  the Future for Facilities Management"

Francisco Forns-Samso
Graduate student 

Construction Program
Civil Engineering Department
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Survey on BIM for FM

• 77% Owners

• Majority manage campus-type facilities 

• over 50%  over 1M GSF
– 22%    1-5M GSF
– 35%   over 5M GSF

• Respondents were a good cross-section with Education, Office, 
Gov't, Laboratory

• Majority had over 30,000 WO per year

• There is a perceived time savings up to 40% per WO
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FM Data Collection dilemma

 Current condition :   Inefficient

Manual / Reentry

Not Trusted

Hard to locate

• Future vision :  Efficient

Automated

Manufacture supplied

Entered Once, then Shared



What data do we ask for?
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What data do we need?



How to collect data? 
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Operational  Savings with BIM 

Know there is a need

Know there are perceived savings

Cost Reduction Strategies
Energy

??  Operations and Maintenance

“Design for Maintenance” Strategy



“Design for Maintenance”  strategy



Federal Agency Overview
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http://www.gsa.gov/graphics/ogp/FY2009_FRPR_Statistics.pdf

Total GSF



Federal Agency Overview



Federal Buildings: Annual Operating Costs 
by Building Predominant Use and Square Footage
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 Custodial
 Pest control/refuse collection
 Recycling costs

 Roads/Grounds
 Landscaping/snow-ice removal

 Utilities
 Plant operations and energy

 Reoccurring Maintenance and Repair
 Work orders

(source : FRPC Real Property Inventory – Users Guidance FY09)

Federal Annual Operating Costs
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http://www.gsa.gov/graphics/ogp/FY2009_FRPR_Statistics.pdf



Covering Operating Costs : 
Space Charge Back  

Custodial, 6%

Roads 
/Grounds, 13%

O&M admin , 
14%

Restoration/
DM projects, 

15%

Maintenance 
& Repairs 
(WO), 26%

Energy, 26%

O&M
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“Design For Maintenance” Strategy: 
Main Premise

(National Research Council 1998). 
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“Maintenance Friendly” 
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NOT “Maintenance Friendly”  
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“Maintenance Friendly”  
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NOT “Maintenance Friendly”  

O&M Impact :
2x PM time
4x CM time …..…   Over  25 years
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Maintenance :
Equipment Check Lists

(FEMP: O&M  Best Practice 3.0)
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NOT “Maintenance Friendly”
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NOT “Maintenance Friendly”
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“Maintenance Friendly”



Steam Traps….

38



Steam Traps….
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Roof   Top Unit (RTU)  : piping
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External box 
for  
HW/CW piping



Roof   Top Unit (RTU)  : piping
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External box :

2-way HW piping
3-way CW piping



Roof   Top Unit (RTU)  : piping
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3-way CW piping 2-way HW piping

pump

Standard Detail



Roof   Top Unit (RTU)  : piping
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“MEANS & METHODS” ??

Pump failed in 2 months : 
design issue 

or 
poor quality ??



RTU piping install 
Current 2D

 Design  =  0 hrs

 Install  =  48 hrs
Mech Contractors  
 Field design  = 16 hrs

 Install =32 hrs

 O&M    = 8 hrs

If BIM enabled 

 Design  =  8 hrs

 Install  = 24 hrs
Mech Contractor  
 Field design = 0 hrs
 Prefab = 8 hrs
 Install =  16 hrs

 O&M = 4 hrs
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8 Hrs of BIM design could
reduced Install and O&M by 50%



Latest example… Relief  Fan
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Dec 1, 2010   Forward email  from a Facilities Senior Manager 

“Unless a team member can find an innovative access solution I will be initiating an 
end of  any maintenance activities for Relief  Fan, EF1,….I could not find a means of  
improving access to this fan.. thanks for bringing this to our attention the safety 
concerns that are associated with gaining access to this piece of  equipment”

from Service Manager team



Latest example…Relief  Fan
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“I have put in service request …to find a solution to meeting the relief  needs of  the 
building, perhaps another exhaust fan can be used….Please discontinue any 
Preventative Maintenance to this exhaust fan.”



Four Maintenance Strategies
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“Design For Maintenance” Strategy

THEN…….
Share with your Design Teams !

SELECT…….
your Maintenance Strategy
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OWNERS…Tying it all together

• Visual : 3D Models 

• Data collection

• Designing to meet operational goals….

Copyright 2011 by Birgitta Foster



wbdg.org

Copyright 2011 by Birgitta Foster



buildingsmartalliance.org

Copyright 2011 by Birgitta Foster



Thank you!…any questions??

Birgitta Foster
btfoste@sandia.gov

Facilities BIM Champion

Building  Information Model Model ?

BIM Model
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