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Favorites @ Sandia National Laboratonies
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Four sites ( ~ 1100 bldg, 7M GSF)
1 NM (Albuquerque )
1 CA (Livermore)
1NV (Tonopah)
1 HI (Kauai)

Sandia NM

1 891BIdgs
16M GSF
18700 acres




Federal Agency Overview

FY 2008 Total Number of Buildings and Structures and
Total Building Square Footage
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Annual Operating Costs

by Building Predominant Use and Square Footage

FY 2008 Federal Real Property Report

2008 Total Annual
Operating Costs

= T samis 65/SF $921/SF
8315 $865 $2.53(SF $251/SF

$317/SF $5.66/SF $6.15/SF I l

Family Housling Hospital Laboratorles Office Warehouses

i
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FY 2007 M FY 2008

Building Predominant Lise Annual Operating Costs
Reporting Year Family Housing Hospltal Laboratories Office Warehouses
FY 2007 $1,447,930,000 $741,651,000 $1,411,727,000 7,191,179,000 $1,185,899,000
FY 2008 $946, 790,000 $775,804,000 $1,539,617,000 $7.819,284,000 $1,145,618,000




State of Ohio : BIM Protocol

send an e-mail to SAO-

The State of Ohio BIM Protocdbes not
AOOAAI EOE thatrequdeSAT A
specific software or hardware to be used
AU OEA OOAQArdVesOAT
general guidancehat ensures that
building ownersknow what they should
include in their requests for qualifications
agreements, bidding requirements,
contracts, and other documents affected
by this new medium.



State of Ohio : BIM Protocol

' hi(DAs State /‘\rchitec.t's Office

General Services Division

All projects (new construction, additions, and alterations) with
A A total project value o$4 million or greater
or
A The totalestimated valueof plumbing, fire protection, HVAC, and
electrical workwithin the project is greater tha0% of the value of
construction.

Ownership of the Model:
A BIM models and facility datdeveloped for the project are theroperty of
the project owner.
A The owner may make use of this data as allowed under the laws of the
State of Ohio for electronic data and contract documents.



State of Ohio : BIM Protocol

3
‘ h1<DAS 2i8te Architects Offie

General Services Division

A RequiringBIMon a project shouldot resultin increased fees

FEE Schedule:

Project Stage % Payment % Payment
(Non-BIM) D

Predesign

Schematic Design

Design Development

Construction Documents

Bid and Award

Conformed Documents

Construction Administration
Contract Closeout

The cost for purchasing BIM authoring software and training will not be compensated by the owner as a
reimbursable for the project requiring BIM implementation.

Additional service fees may be considered for further model development and enhancement during the
construction phase, but not for as-built or post construction documentation requirements.




Costs of NOT doing BIM

‘ InformationVal

lequate Interoperability in the

U.S. Capital Facilities Industry

AnefficiencyCosts: $15B/yr

/66% borne by Owners
£$0.23 existing SF/year
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Putting in to Context

A Sandia
A 6M GSF
A @ $0.23/SFlyr

. $1.38 M/yr

A DOE
A 127M GSF
A @ $0.23/SF/yr

: $29 M/yr

A All Federal Agencies
A 2.59B GSF
A @ $0.23/SF/yr

: $0.595 B/yr
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BIM for FM : Evidence of savings

A NIST : Industry Study

A3AT AEA O300Ax | AT «

YR A University of New Mexico Survey
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Industry Study

InformationValue

Alnefficiency Costs $15B/yr
A66% borne by Owners
£$0.23/ existing SF/yr

A~ 900 buildings
A~ 6M GSF
Costs (wasting) ~$1.4 M/year




NIST : Study Validation

InformationValue

Jif you could get all neede
iInformation

up to2 hoursper work order (WO)
2 hrs x $50/hr $100/hr
WO/yr = 24,000

Potential savings. $2.4 M/year




THE UNIVERSITY of

L' NEW MEXICO

"View of the Future for Facilities
Management”

Graduate student
Construction Program
Civil Engineering Department






THE UNIVERSITY ¢

N NEW MEXICO Survey on BIM for FM

A our respondents
A Majority manage

A over50%
A 22% 15M
A 35% over 5M GSF

A Respondents were @ood crosssectionwith Education, Office,
Gov't, Laboratory

A Majority had per year

A There Is gerceived time _per WO
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What best describes  your
i . current accessibility

- NEW M L".}UC-(.-I) to O&M information?

THE UNIVERSITY of

50%

45%

40%

35%

30%

25%

20%

15%

10%

5% -

0% | :

20



"View of the future for Facilities Management"
Video

Work Order Details // 20100320705 - 720: SUSPECTED LEAKING SEAL ON PUMP

Name: Kirk Air. Craftt SC-41 Reported Date: 5/26/2010 9:58:09

*20100320705%

20100320705 Priority: 7 Target Start:  5/27/2010
Work Type: PROJ Sched Start:  5/27/2010

GL Account: 0000000/SERVICE Estimated Duration: 0:30

Area: 1 Bldg: 720 Floor: 1 Room: NWMECH. RM
Equip: 1136414 720:PUMP- PRIMARY Yellow Tag:
CHILLED WATER # 112
JHE/Access: Access-User ES&H?
EQ Qual Level: N/A Not Applied

Area:

Room:
Name Phone Pager/'Cs Mail Stop
Requested By:

£55.17
555-1234

Reported By: JOHN Q SMITH -
Affected Person:

1.1 have reviewed the work package and it provides clear guidance and requirements for the work to be performed safely (protecting the
workers, area occupants/pedestrians, and the environment).

2. | have inspected the work area (including signage and weather) to ensure work site hazards have been evaluated and | understand the
required control measures (e.g. PPE, training, JSHE and/or permit, work rescheduling).




R P Saruct ARCH 4 1299 0wt - Aaodeh Navivwarks Masage 1910

00:46 ¥ O =

' T T Goulds Pumps

Installation, Operation, and
Maintenance Manual

Model! )19 . FRAME

— Y

22



RSP Strect ARCN & 2790 ol - Autodenh Navisenhs anage 1910

!




THE UNIVERSITY of E " g " "
R PNaTaviDeee] Significance of the Video in survey

A respondents were either

A the guestions oraccessing
Information using a model interface

A If they could access info as shown in the video,

would they use BIM :
said they use Ii ,
could seea per WO.

—_( =
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FM Barriers to BIM

Unwillingness to Change Proces

Funding/Cost

Lack of understanding_

Lack of personnel and resource

Data Updating/Maintenance_

Seamless interfaces with current softwar |
Lack of proven benefits

Time to produce model

Lack of standards and processe

Lack of contractual documentatior

BIM not ready for O&MF
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What does this mean?

X Know there Is a need

i 2 u
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X Know there Is percelved saving
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A Federal Agencies

A Annual Operating Costs
X Strategy for Energy reduction
Strategy for Operations and Maintenance

A Design for Maintenan&trategy



Federal Annual Operating Costs

Owned Buildings
- Annual Total Square Fest Annual
A Operating Costs__ (SF) Operating
Cost/SF

A Pest control/refuse collection RNV
. . FY 2008 $12,036,779,000 2,588,928,000
A Recycling costs S~

A
A Landscaping/snowce removal

A

A Plant operations and energy e ProrTY WvEOny ReronT
A

A Work orders

(source : FRPC Real Property Inventpkysers Guidance FY09)
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Covering Operating Costs :
Space Charge Back

Custodial, 6%

Roads

0,
Energy, 26% /Grounds, 13%

O&M admin,
14%

Maintenance
& Repairs
(WO), 26%

Restoration/
DM projects,
15%

28



"Design For Maintenance” Strategy:
Main Premise

/— Optimum performance

Likely aging
X /  (without renewal) with
v normal mamntenance

Minimum
acceptable
performance

Likely aging
without
normal maintenance

W
o
c
®
=
—
o

%
@

o

1
Service life lost
fo poor maintenance
m'eversume.

~
1

esign
sarvice life

(National Research Council 1998).



enabled Owners require

accompanying General Contractor or Sub
Contractor
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"Maintenance Friendly”




NOT “"Maintenance Friendly”




"Maintenance Friendly”
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“"Maintenance Friendly”
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Maintenance
Equipment Check Lists

9.10.10 Electric Motors Checklist

g . g . 1 1 P um p S C h eck I |St Description ot Maintenance Frequency
Monthly Annually
Maintenance Frequency

Description Comments Motor us Turn off/sequence unnecessary motors

Monthly  Annually SR
Overall visual Complete overall visual inspection to be
inspection sure all equipment is oper: and safety

systems are in place

Motor condition Check the condition of the motor through
temperature or vibration analysis and
compare to baseline values

Check lubrication ure that all bearings are lubricated per

that all the manufacture’s nmendation
nuf: Check pack *heck packing for wear and repack as
Consider r cing packing with

mechanical seals

efficient torque transfer to the pump

Check mountings Check and secure all motor mountings

’ Motor alignment Aligning the motor coupling allows for

Check terminal Tighten connection terminals as necessary
]ll!h“l\\\

Cleaning Remove dust and dirt from motor to
facilitate cooling

Check bearings Inspect bearings and drive belts for wear.
Adjust, repair, or re

Motor condition Checking the condition of the motor
through temperature or vibration analysis
assures long li

Check for bala Unbalanced power can shorten the motor

three-phase power life through excessive heat build up

Check for over Over- or under-voltage situations

voltage or under- shorten the motor life through exc

voltage conditions heat build up

(FEMP: O&M Best Practice 3.0)
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"Maintenance Friendly
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