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executive summary: facility management 
As one of the largest building owners in the U.S. with a portfolio of buildings designed for 50+ years of use, GSA sees great 

benefits for developing and maintaining lifecycle data for our facilities. In 2003, the U.S. General Services Administration (GSA) 

Public Buildings Service (PBS) Office of Design and Construction (ODC) established the National 3D-4D-BIM Program.  As part of 

this program, ODC has evaluated an array of 3D-4D-BIM applications on a number of capital projects.   

 

The ODC, which is responsible for the BIM Program, has been working with its counterparts in the Office of Facilities Management 

and Services Program (FMSP) and the Office of Portfolio Management's Spatial Data Management Program (SDM) to ensure that the 

appropriate BIM deliverables are required to address facility management needs upon facility occupancy.  This Guide has been 

reviewed by the GSA BIM and FM Working Group which consists of national and regional stakeholders. 

 

Objective of Using BIM for Facility Management 

The overall purpose of utilizing BIM for facility management is to enable GSA to leverage facility data through the facility 

lifecycle to provide safe, healthy, effective and efficient work environments for our clients.  Facility data is created throughout 

the design and construction process. GSA intends to use and update this data throughout the facility lifecycle – through Small 

Projects, Operations & Maintenance, and Major Renovations & Alterations.  The maintenance of this data will create greater 

efficiencies such as: having accurate as-built information to reduce the cost & time required for renovations; increasing customer 

satisfaction; and optimizing the operation and maintenance of our building systems to reduce energy usage. 

 

Requirements and Deliverables 

At a minimum, GSA requires BIMs to have the following objects in a valid 3D geometry representation in support of facility 

management.  GSA BIM Guide Series 08 requirements build upon the existing spatial program BIM modeling requirements defined 

in GSA BIM Guide Series 02, located on the GSA website at http://www.gsa.gov/bim.  Deliverables shall be provided in both 

native BIM-authoring formats and open-standard formats such as IFC and COBie.  Project teams shall develop a BIM Execution Plan 

outlining how the BIM requirements will be met. 

 

Objects 

The following object types are required in the Record BIM for facility management submitted to GSA: 

 

• All objects required by BIM Guide Series 02  

• Ceilings 

• Lighting systems, fixtures and equipment 

• Communications systems and equipment 

• Electrical systems and equipment 
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• Mechanical systems and equipment 

• Plumbing systems and equipment 

• Irrigation system and equipment 

• Fire protection systems and equipment 

• Vertical and horizontal transportation equipment 

• Furniture and specifications 

• Specialty systems and equipment 

 

 

Spaces and equipment must include the following information: 

• Space and zone objects as defined in GSA BIM Guide Series 02 and 

• Equipment objects with attributes: See Section 3.2.1.  

• Applicable controls for specific equipment and equipment series 

 
GSA project teams in conjunction with the PBS Service Center should define the minimum list of equipment types and attributes 
required in the BIM Execution Plan (BEP).     
 

These requirements are in addition to all current submission requirements set forth in Appendix A of the Facilities Standards for 

the Public Buildings Service (PBS P-100).  A/Es should also follow the PBS CAD Standards for creating 2-D drawings 

(www.gsa.gov/cifm).  To the greatest extent possible, A/Es should utilize BIM as the authoritative source for building 

information, and derive 2D drawings from the model. 

 

Conclusions 

In referencing this Guide, GSA expects to obtain high-quality BIMs for use in facility management.  While full adoption of BIM 

within facility management will be incremental, this BIM Guide Series lays the foundation for the vision, the technical paths, 

business processes, as well as the minimum technical requirements.  GSA welcomes any expert input, collaboration opportunities 

and recommendations to this BIM Guide and the process of creating and maintaining facility lifecycle information.   



 
 
 

 

introductioon 

About this Guide 
A facility management BIMIM allows GSA to use facility information effectively through all phaseses of a facility’s lifecycle.  This 

Series is part of a multi-seseries document on 3D-4D-BIM applications.  Users of this document  should also refer to the GSA BIM 

Guide Series: 01 – Overvieew of GSA’s National 3D-4D-BIM Program for program-wide motivaations and policies on 3D-4D-BIM 

applications and the GSA  BIM Guide Series 02 for technical requirements of a spatial proogram BIM.  The BIM for facility 

management requirements s in this Guide build on the spatial program BIM requirements. 

 

This GSA BIM Guide Series s is intended for incorporation by reference in PBS contracts for thee design and construction of New 

Construction, Major Renovaation projects, Small projects, and Operations and Maintenance projjects.  As such, the designers, the 

contractors, the PBS Projecct Managers, and Contracting Officers administering the contracts aree its primary audience.  This Guide 

has been prepared to assistst design and construction teams in producing BIMs to support BIM for facility management contract 

requirements.   

 

This Series will also be off general interest to other members of GSA project teams, includiing PBS building managers, staff, 

customer agencies, and ccontracted parties such as construction managers, construction annd design-build contractors, and 

consultants.  In addition, cconstruction industry software solution providers will find this Guidde useful, in particular those who 

offer BIM-authoring applicaations and downstream applications which use BIM.   

Objective of this SSeeries 08 
The main objective of this s Series is to provide the vision, requirements, and technology revieww for GSA’s use of BIM for facility 
management. GSA BIM Guidde Series 08, therefore, aims to meet several purposes: 

•  

• Identify the work proceesses and information requirements during facility management.  This s determines the information that 

should be included in thhe Record BIM at the end of construction 

• Evaluate methods for ccapturing and recording information updates 

• Provide implementationn guidance for GSA associates, solution providers, technology vendors s and the broader industry 

• Define the scope of infoormation that should be included or updated in the Record BIM at thee end of a facility project 

– Take a vendor-neuttral approach  

– Identify “core” infoormation that shall be required in every as-built BIM submission 

• Define technology reqquirements for accessing and updating BIMs, by both GSA personnnel and external architects and 

contractors 

– Identify necessary iy interfaces with existing systems 

n
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• Document GSA case stuudies involving BIM and FM 

 

Disclaimer: This Series is ccoonsidered a living document that is constantly changing and being uppdated as the technology matures. 

While GSA has tried to higghlight the major points of using BIM for facility management, GSA  cannot take into account all the 

special cases and changing g technology.  Therefore, if you have any questions or comments reggarding the content of this Series, 

please contact ODC for the  most up-to-date information.  

How to use this Serries 08 – Facility Management 
This series is divided into 5  major sections: 

• Section 1: BIM and Faccility Management – This section describes the overall vision and objejectives for using BIM during facility 

management. 

• Section 2: Implementaation Guidance – This section provides implementation guidance to GSSA associates and consultants.  

• Section 3: Modeling Reequirements – This section describes the BIM object and attribute reequirements for use during facility 

management.  

• Section 4: Technologgy – This section describes the technology requirements for creaating and using BIMs for facility 

management. 

• Section 5: Pilot Projeccts – This section describes on-going GSA pilot projects and implementtation approaches. 
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Key Definitions 
 
Construction-Operations BBuilding Information Exchange (COBie): A vendor neutral, IFC-based ddata exchange specification that 
describes the information eexchange between the Construction and Operations phases of a projecct. 
 
Design Intent Building Infoormation Model (BIM): Building information model(s) created by and cconformed to the bid addenda by 
the A/E. Elements are modeeled per BIM Guide Series 02 and are accurate in terms of quantity, sisize, shape, location and 
orientation. The Design Inteent BIM includes the Spatial Program model. Elements also contain unnique asset identification numbers 
that link them to the COBiee data. The Design Intent BIM must be submitted in both .ifc and nativve format. 
 
Construction Building Inforrmation Model (BIM): Building information model typically representinng a single building system 
created for purposes of plannning, scheduling, coordinating, fabricating components and executinng construction. Model elements 
are accurate in terms of sizze, shape, location, quantity and orientation and may include fabricattion, assembly, detailing and non-
geometric information. MEPP/FP systems models include Equipment Primary Keys that link them tto the COBie data. Construction 
BIMs are maintained in the  native format of the authoring software. 
 
Coordination Building Inforrmation Model (BIM): Composite model that includes multiple Design  and/or Construction BIMs, 
registered spatially, used foor the purposes of interference checking (clash detection), visualizatiion and additional BIM analyses 
during construction. Coordiination BIMs are maintained in the native format of the modeling softwware. 
 
Record Building Informatioon Model (BIM): Multiple Construction BIMs, organized by building systsystem and floor and registered 
spatially, that represent thee final as-constructed building and components configuration, includiing Architectural Supplemental 
Instructions, Change Noticees, and field changes. Base building model (architectural and structuraal) conforms to BIM Guide Series 
02 specification. MEP/FP syssystems models include unique asset identification numbers that link thhem to the COBie data. Record 
BIMs must be submitted in bboth .ifc and native format. The Record BIMs will be archived as part  of the project record and also 
copied to the Central Faciliity Repository as the As-Built Building Information Model (BIM). 

 
As-Built Building Informatiion Model (BIM): Editable copy of the Record BIM that is constantly uppdated to represent the current 
completed state of the buillding and systems configuration. 
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section 1: BBIM for Facility Managementt 
This section provides an ovverview of the origin and motivation behind the use of BIM during faacility management.  This section 

describes various use cases s for BIM and facility management.  

1.1 Why BIM for FFacility Management? 
As the largest property ownner in the US, GSA manages 362 million rentable square feet in 9,6244 buildings in all 50 states, 6 U.S. 

territories, and the Districct of Columbia. GSA designs, constructs, operates and manages a vvariety of facility types including 

federal office buildings, couurthouses, and land ports of entry.   As a building owner and propertty manager, GSA’s Public Buildings 

Service (PBS) analyzes the  asset performance of complexes and buildings by operations costs,  energy efficiency, and a physical 

condition survey of major bbuilding systems and structural components.  

 

Facility management providdes safe, healthy, and efficient work environments for our clients.  AAchieving such work environments 

requires the ability to trackk facility components accurately, identify inefficiencies in building ooperations, and respond quickly to 

client requests. Each facillity component or asset has a cost associated with the installationn, replacement and/or scheduled 

maintenance for the commponent. An accurate equipment inventory is essential for buudgeting repair/replacement and 

maintenance costs.  Faciliity management activities depend on the accuracy and accessibilitty of facility data created in the 

facilities’ design and conststruction phases and maintained throughout the operations and mmaintenance phase. Lack of this 

information can result in coost overruns, inefficient building operations, and untimely resolution oof client requests.  

 

The National Institute of Sttandards and Technology (NIST) study Cost Analysis of Inadequate InInteroperability in the U.S. Capital 

Facilities Industry (NIST GCCR 04-867) shows that all stakeholders in the capital facilities industry y – designers, contractors, product 

suppliers, and owners – wastste a huge amount of money looking for, validating, and/or recreatinng facility information that should 

be readily available.  The  total cost of these activities within the capital facilities industries s was conservatively estimated at 

$15.8 billion in 2002, withh two-thirds of that cost occurring during the facilities’ operationns and maintenance phase. When 

applied to GSA’s $18 billionn construction program in 2010, NIST’s findings equate to an annual  $774 million of waste and rework 

on GSA’s facilities before addjustment for inflation.  

 

A BIM for facility managemment provides visualization, access to the precise location and relaationships of building systems and 

equipment, and access to aaccurate existing condition attribute data. Building Information Moddeling provides several advantages 

over traditional 2D drawinggs.  BIM is a data-rich, object-based, intelligent and parametric digitall representation of the facility. 

• BIM objects know: 

– What they are, (waalls, doors, spaces, lights, plumbing fixtures, etc.) 
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– Where they are loccated 

• BIM provides a unique  identifier that can be used to link the components in the Model filees with other facility management 

systems. 

• BIM software tools suppport the creation of zones that can identify areas serviced by commmon components. For Example: 

Rooms 1, 2, and 3 are susupplied by Air Handling Unit 21, or supplied electrical service from ciircuit panel L-1. 

• BIMs capture building systsystem relationships. For example: each electrical panel knows which  transformer supplies its power. 

 

The purpose of defining aa BIM for facility management is to specify the information needeed to be passed from design and 

construction to operations s and maintenance. A BIM for facility management can automate thee creation of equipment inventory 

lists, populate facility maanagement systems such as a Computerized Maintenance Managemment System (CMMS), and reduce 

redundancy in the maintenaance of facility data for facility management activities. The potentiall benefits are not only a reduction 

in operating costs, but also  quality gains in responding to tenants faster.   

1.2 The Business  Need for BIM for Facility Management 
The NIST study on the Costst Analysis of Inadequate Interoperability in the U.S. Capital Facilities s Industry noted the importance of 

effectively maintaining faccility data for improved building services.  Effective facility data maaintenance enables more effective 

work processes at multiple  levels of PBS and across business lines. 

 

For GSA Maintenance Workkers: 

• Reduces time by eliminnating additional trips to the same location to carry out unscheduled wwork orders by providing accurate 

field conditions and maaintenance information before leaving the office 

• Increases completeness ss in preventive maintenance work orders through accurate equipmentt inventory 

• Reduces costs for repaiirs by providing faster response times to emergency work orders (e.g.., a major leak in the wall and the 

water needs to be shut t off immediately)  

• Mobile access to BIM aand other linked/integrated data in the field allows access to all doccumentation without making trips 

back to the office. 

 

For GSA Building Operatorrs: 

• Reduces the operationns and maintenance (O&M) contract costs from incomplete equiipment inventories. An accurate 

equipment inventory ccan reduce O&M contracting costs from 3% to 6% by identifying andd tracking facility equipment and 

facility square footage..  
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• Reduces time creating  equipment inventories from plans, specifications, and submittals.  An accurate equipment inventory 

can generate a return on investment of 3% in energy savings by identifying all facility compponents that affect energy usage, 

require maintenance, aand assist in safe operations.  

• Reduces risk and uncerttainty of performing work orders by identifying building components tthat are not easily identified. 

• Maintains links to equuipment histories facilitating equipment condition assessments. AAn accurate equipment inventory 

reduces the possibility y of catastrophic costs for unforeseen repairs by identifying acccurate equipment locations and 

components. 

• Optimizes building perfformance by comparing actual to predicted energy performance.  BIMIM can provide access to design and 

commissioning data forr reference. 

Provides business analytics s through integration of BIM, BAS, EMS, and CMMS data, allowing bettter review and access to building 

controls, schedules, readinggs, and inventory.  Cost and performance trending can be used to trooubleshoot high tenant work order 

areas and identify customerr satisfaction or building performance issues. For GSA Design and Connstruction Teams: 

• Reduces costs of re-doocumenting “as-built” conditions and field surveys for building renoovation projects.   Savings could 

occur from reduction inn time to verify field conditions, change orders due to unforeseen coonditions, reduction in destructive 

testing and repair costs s to confirm existing conditions. 

• Meets federally mandaated energy targets through greater accuracy in model assumptions s and better estimation of energy 

performance  

• Designs higher quality bbuilding systems from better equipment selection and specifications s based on feedback from building 

operations 

• Better commissioning tthrough understanding impacts of individual HVAC components on overrall HVAC system.  For example, a 

VAV box in Room 1 is aadjusted for a tenant.  All other VAV boxes within the same HVAC systsystem are affected because of the 

change in air flow.  As s adjustments are made to each individual box, the overall system pperformance can be analyzed and 

adjusted. 

For GSA Spatial Data Manaagers: 

• Increases precision in eexisting condition information, which is used for accuracy of rent billl management, reduction in costs 

for audits and re-walks.s. 

• Reduces time to polylinne spatial program drawings through automation process using BIM Guuide Series 02. 

For GSA Building Tenants:  

• Increases satisfaction frrom quicker resolutions to unscheduled work orders. 

• Reduces unscheduled work orders and increased communication between tenants andd building maintenance workers 

regarding scheduled woork orders. 
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1.3 The Data Reqquirements to Support GSA Business Needs 
Acknowledging thatt each GSA project has a unique set of project opportunities and conststraints, GSA has identified three 
tiers of data requirrements that are necessary to support GSA Business Needs.  Each of thhese tiers builds on the previous 
one, allowing GSA pproject teams to choose the appropriate level of requirements to meeet project conditions.  These 
requirements rangee from: 

• Tier 1 

– Spatial Program BIMIM 

– Accurate As-Built GGeometry for equipment 

• Tier 2 

– Equipment informaation – ID, Make, Model, Serial Number, warranty information, maintennance instructions, etc. 

• Tier 3 

– As-designed BIM wiith energy analysis predictions 

1.3.1 Accurate As-Buuilt Geometry and Spatial Program BIM (Tier 1) 
The value of an accurate 3DD geometric model to many downstream users should not be undereststimated. The GSA BIM FM Group 
has discussed the value of bbeing able to calculate accurate areas of floor covering types for mainntenance contracts and also the 
value of being able to identtify locations of building systems and equipment concealed in walls orr above ceilings without opening 
those walls or ceilings.   

1.3.1.1 Providing Acccurate Data for Renovations 

Providing accurate as-built  data prior to a major renovation or small project reduces the amountt of time and resources to field 
verify existing conditions. 

1.3.1.2 Spatial Progrram Model 

The As-Built BIM shall incorpporate the Spatial Program model, updated to correspond with the reealities of the facility as-
constructed. This requiremeent is detailed in the BIM Guide Series 02 and incorporated in BIM Guiide Series 08 by reference.  GSA 
intends to build on existing  BIM requirements to streamline modeling requirements for project teeams. 

1.3.1.3 BIM Equipmeent Objects 

Each BIM equipment objectt in the As-Built BIM shall contain geometric data and a minimum set oof attributes: 

 

• The BIM object GGUID is a machine-interpretable unique identifier that maintains tthe linkage between the facility 

management systemm (including BAS, EMS, CMMS, and others) and the BIM authoring-appllication. This is detailed further in 

Section 3. 

• The BIM object locaation primary key is the identifier that provides quick identification oof the equipment location.  
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• The Asset Idenitifiication Number - A unique, human interpretable naming conventionn that allows for easy equipment 

identification by faacility management in the 3D model and facility management systems.s.  
 

1.3.2 Equipment Invventory for O&M Management (Tier 2) 
Equipment inventories or faacility equipment lists form the basis for many facility management acctivities. Equipment inventories 
are used for equipment conndition assessments, energy management, emergency response, warraanties, man power calculations, 
and so forth. This is illustraated in Figure 1 below.  Operations and maintenance incurs additionall time, manpower, and costs with 
inaccurate or lack of equipmment inventories.  The failure to properly track equipment inventoriees reduces the reliability of 
project scopes and cost eststimates, impairs emergency response, and degrades the ability to makke executive decisions.  
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Figure 1: Facility’s Equipment Inventory and Finances (Keady 2009)
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BIM authoring applications hhave the ability to populate BIM objects with standard object attributtes and add custom object 
attributes. In addition, COBBie allows the creation and management of additional data external too the BIM authoring application. 
This is discussed further in  Section 3. 
 
At project closeout, equipmment attribute data can be extracted from the BIMs and COBie files annd loaded into a centralized 
database for access by multtiple facility management applications.  

 

1.3.2.1 Negotiate Opperations and Maintenance (O&M) Contracting 

An accurate equipment inveentory can properly define the scope of work for O&M contracting.  Ann accurate equipment inventory 
creates better alignment off Independent Government Estimates (IGEs) and O&M contractor bids,s, reduces turnaround times for 
O&M contractor bids, and pproduces more accurate and complete O&M contractor bids.  
 

 

1.3.2.2 Populating BBIM Data into CMMS at Project Turnover 

A CMMS is used to managee facility assets, maintenance transactions, and store facility data dduring the facility’s operation and 

maintenance phase. Speciffically, a CMMS manages equipment inventories, work orders, preeventive maintenance, predictive 

maintenance and condition n based monitoring programs. Typically, CMMS is populated at project  turnover with facility information 

created during the design, cconstruction, and commissioning phases.  

Data required by a CMMS wwill be created either in the Design and Construction BIMs or in an exxternal format such as COBie. See 

Section 3 for further discusssion on COBie. At project turnover, this data will then be loaded intto a CMMS or database used in the 

Region.  The BIM for facilityy management is to be linked to the CMMS, as well as other systems,s, for visual coordination of facility 

assets with operations and  maintenance (O&M) data.  

 

The equipment data in thee Equipment Inventory and CMMS shall contain the same equipmennt attributes identified in Section 

1.3.1.3 for the As-Built BIM:: 

 

• BIM object GUID, 

• BIM object location, annd 

• Asset Identification Nummber - Human interpretable naming convention. 

 

This will allow cross-referenncing and automated updating of data between systems. 
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BIM authoring applications have the ability to populate BIM objects with standard object attribu
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At project closeout, equipment attribute data can be extracted from the BIMs and COBie files a

An accurate equipment inventory can properly define the scope of work for O&M contracting.  A
creates better alignment of Independent Government Estimates (IGEs) and O&M contractor bid
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1.3.2.3   Sustainable FFacility Management  

In the Sustainability Matterrs report published by the GSA, sustainable facility management is iddentified: “…as a building practice 

that helps facility managers s upgrade and operate their buildings to achieve long term human andd ecosystem balance.” 
 
Facility management can mmake informed building operational decisions with access to accurate,  current facility data.  BIM 
supports a reliability centerred maintenance program in the following ways: 
 

• Equipment Inventory 

• Preventative Maintenannce – BIM provides accurate equipment inventories and maintenance iinstructions 

• Work orders  

• Predictive Maintenancee  

• Condition based Monitooring 

• Access to system monittoring and controls 
 

1.3.3 As-Designed BIIM with Energy Analysis (Tier 3) 

If as-designed BIM with eneergy analysis is captured, the data can eventually be integrated witth a facility BAS, enabling model-

based analysis and optimizazation.  Ideally, the BIM energy analysis would enable building operattors to understand when and how 

actual performance differs s from predicted performance.  This allows a feedback loop of lessssons learned and troubleshooting.  

During operations, it enablees building operators to understand how to building was intended too be operated to achieve optimum 

performance.  Feedback reegarding the actual operation of the building, as compared to the  design assumptions, will then be 

critical to creating more realistic and accurate energy predictions during design.  This woork will build on energy analysis 

requirements and guidance e found in the existing BIM Guide Series 05 – Energy Performance. 

1.3.4 The use of opeen standards for data transfer 
In addition to the specific ddata required at FM handover, GSA requires data to be delivered with  open standards.  In order to 
maintain the greatest flexibbility for our project teams, GSA does not mandate a specific BIM-authhoring software.  Project teams 
are free to choose whicheveer BIM-authoring software is suitable for their project workflows, as loong as these softwares are able to 
export the data in open forrmats, such as IFC.  Since GSA currently has multiple CMMS systems, thhe need for open standards 
becomes even greater.   

 

1.4 The Vision foor BIM and Facility Management  

BIM represents both an enhahanced technology and a process change for the architecture-engineerring-construction-facilities 
management practices at GGSA. Currently GSA has established national processes for New Construuction, Major Renovation and 
Alterations, and Small Projejects.  While a national process for Operations and Maintenance (O&M)) does not exist today, there are 

acility Management 

s

upgrade and operate their buildings to achieve long term human and ecosystem balance.”

ake informed building operational decisions with access to accurate, current fa
ed maintenance program in the following ways:

ce

 

ring

oring and controls

M with Energy Analysis (Tier 3)

rgy analysis is captured, the data 

tion.  Ideally, the BIM energy analysis would enable building operators to understand when and how 

from predicted performance.  This allows a 

s building operators to understand how to building was intended to be operated to achieve optimum 

garding the actual operation of the building, as compared to the design assumptions, will then be 

realistic and accurate energy 

found in the existing BIM Guide Series 05 

n standards for data transfer
ata required at FM handover, GSA requires data to be delivered with open standards.  In order to 
ility for our project teams, GSA does not mandate a specific BIM
r BIM
mats, such as IFC.  Since GSA currently has multiple CMMS systems, the need for open standards 

r BIM and Facility Management 

nced technology and a process change for the architecture
SA. Currently GSA has established national processes for New Construction, Major Renovation 
cts.  While a national process for Operations and Maintenance (O&M) does not exist 

GSA BIM Guide Series 00
www.gsa.gov/bim

GSA BIM Guide Series 00
www.gsa.gov/bim

Sustainable 

Sustainability Matte

that helps facility manager  ecosystem balance.”

Facility management can current fa
supports a reliability cente

Preventative Maintena nstructions

Predictive Maintenanc

Condition based Monit

Access to system moni

Designed B

designed BIM with en h a facility BAS, enabling model

alysis and optimi ors to understand when and how 

actual performance differ ons learned and troubleshooting.  

ions, it enabl  be operated to achieve optimum 

performance.  Feedback r design assumptions, will then be 

more rk will build on energy analysis 

requirements and guidanc

The use of op
to the specific open standards.  In order to 

maintain the greatest flexi oring software.  Project teams 
oose whichev ng as these softwares are able to 

export the data in open fo e need for open standards 

The Vision f

BIM represents both an en ing
management practices at ction, Major Renovation 

, and Small Pro  does not exist 

section 1: bim and fm 8 

GSA BIM Guide Series 008 
www.gsa.gov/bim 

GSA BIM Guide Series 008 
www.gsa.gov/bim 

report published by the GSA, sustainable facility management is i

that helps facility managers upgrade and operate their buildings to achieve long term human an

Facility management can make informed building operational decisions with access to accurate,

BIM provides accurate equipment inventories and maintenance 

be integrated wi

alysis and optimization.  Ideally, the BIM energy analysis would enable building opera

le

ions, it enables building operators to understand how to building was intended t

performance.  Feedback regarding the actual operation of the building, as compared to the

during design.  This w

to the specific data required at FM handover, GSA requires data to be delivered with
aut

authoring software is suitable for their project workflows, as l
export the data in open formats, such as IFC.  Since GSA currently has multiple CMMS systems, t

enginee
management practices at GSA. Currently GSA has established national processes for New Constr

, and Small Projects.  While a national process for Operations and Maintenance (O&M



 

 

discussions on whether to immplement a national CMMS solution and in doing so, develop a standaardized O&M process with that 
implementation.    

The business processes werre evaluated from a holistic point of view through the lifecycle phases s of Planning, Design, 
Construction, and Post-Consnstruction.  How BIM is integrated into the end to end project lifecyclee and coordinated throughout the 
lifecycle plays a significant  factor in the quality and comprehensiveness of the BIM-FM informatioon that is achieved at the 
completion of the project.   Furthermore, processes identified can always be improved.  As GSA iintegrates BIM into the project 
lifecycle, successes and lessssons learned should be factored into a continuous cycle of process immprovement.   

Figure 2 depicts the vision ffor managing facility lifecycle data through a national standardized buusiness process addressing BIM-FM 
Integration. 

GSA’s vision is to streamlinee how BIM is used in support of BIM-FM integration throughout the faccility’s lifecycle from Planning 
through Operations.  GSA is s responsible for federal real estate and its associated assets, such as s drawing sets and equipment 
information.  A Central Faccility Repository1 will be a key component in managing the facility infoormation.  The Central Facility 
Repository plans to integrattes and houses 3D object parametric data, MEP system layouts, asset  management data, facility 
management data, buildingg materials and specifications, 2D data, laser scanning data, and real ttime sensor data and controls.  
Through the Central Facility y Repository, it is envisioned that buildings’ BIMs would be managed aand maintained for all types of 
projects including New Connstruction, Major Renovation / R&A, Small Projects, and O&M.  Furtheermore, O&M personnel would be 
able to view the BIMs.  Softtware tools would “sit on top” of the Central Facility Repository to proovide security, search and view 
capabilities, version controlol, notifications on updates, and analysis and reporting.
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1
 Further details on the mechanics of the Central Facility Repository are described in Section 4:  Technology.
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Figure 2: Vision for BIMM for Facility Management Integration 
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section 2: IImplementation Guidance 
This section provides impleementation guidance to GSA project teams.  Project teams are alsoso encouraged to read the GSA BIM 

Guide Series 01 – Overview  which further provides guidance on implementing 3D-4D-BIM technoloogies.   

2.1 Identify Projeject Opportunities 
Section 1-2 identified GSA bbusiness needs for BIM and Facility Management.  To identify project  opportunities, GSA associates are 

encouraged to gather apprropriate team members (e.g., project manager, facility manager, spspatial data manager, Regional BIM 

Champion) to discuss potenntial opportunities. 

2.2 Define an impplementation strategy 
Implementing BIM for facilitty management requires: 

 

• Defining information reequired and how it is to be used. This is covered in Sections 1 and 3. 

• Knowing when in the faacility life cycle you are starting implementation. 

• Understanding of whenn in the facility life cycle the information is initially created and by whhom. 

• Assessing how the prooject delivery approach (Traditional, Design/Build-Bridging, or otther alternative project delivery 

methods) will affect thhe contractual responsibility for information delivery. 

• Developing appropriatee contract terms to require the information deliverables. 

• Creating a BIM Executiion Plan (BEP) to provide a master information/data management pplan and assignment of roles and 

responsibilities for moodel creation and data integration at project initiation.  The BBEP will reference the Modeling 

Requirements defined iin Section 3. 

• Putting technology in pplace to allow GSA to monitor compliance and validate the quality of  the deliverables. This is discussed 

in Section 4. 

• Establishing the responnsible GSA party for monitoring compliance with the BEP and validatinng the completeness and quality of 

the deliverables.  

• Putting the central repoository in place at GSA to receive the deliverables. This is discussed inn Section 4. 

• Establishing responsibillity within GSA for ensuring that the information is maintained, secureed and updated to reflect existing 

conditions of the buildiing.  

2.2.1 Identify the phhase of the facility lifecycle 

Implementation approach wwill need to be adjusted based on when in the facility life cycle you aare beginning implementation and 

what the vehicle for taking  the first step will be. For example: 

• There may be no BIM oor CMMS for the facility, but you need to conduct an Equipment Invventory and would like to use the 

mplementation Guidance
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even in a spreadsheet,, adhering to GSA standardized terminology and using the eSmart Sppace ID as the Space Primary Key, 

you will be able to submmit your equipment inventory to a central facility repository and also  visualize the equipment location. 

• A Small Project may bee affecting just a portion of a facility or a single building system. By ccreating a BIM for that project and 

registering that BIM too the 2D floor plan, you can begin to create a 3D model of thee facility. If the project involves 

reconfiguring rooms, reequire a Spatial Program BIM (see BIM Guide Series 02). In addition, iif the project involves equipment, 

adhere to the COBie forrmat and GSA standardized terminology and use the eSmart Space ID  as the Space Primary Key.  

• New Construction offerrs the best opportunity to do a full BIM for facility management implemmentation, as described below. 

• Major Renovations in wwhich a facility is substantially gutted permit an implementation simmilar to New Construction. If the 

scope of a Major Renovvation is limited, then the implementation will follow the Small Projecct model. 

2.2.2 Identify Impacct of Project Delivery Approach on Implementation 

Under a Traditional (Desiggn/Bid/Build) project delivery approach, there will be multiple coontracts and multiple responsible 

parties for BIM developmment and deliverables. Requirements and contract language mustst be geared to the scope and 

responsibilities of the respeective parties. 

 

Alternative project delivery y approaches, such as Design/Building, Design/Build-Bridging, CMc (CCM at risk), and Integrated Project 

Delivery (IPD) blur the diststinctions between the design and construction teams. In the cases oof D/B-B, a single entity would be 

responsible for the deliverry of the information required for facility management. In the case  of Traditional (Design/Bid/Build) 

delivery as indicated abovee, the A/E and the contractor would each have BIM and COBie deliveraables defined in their contracts.  

 

2.2.3 Develop a BIM  Execution Plan 

project-based A project basased BIM Execution Plan (BEP) is developed to provide a master informmation/data management plan and 

assignment of roles and respponsibilities for model creation and data integration at project initiatioon. The BEP shall align the project 

acquisition strategy needs aand requirements with GSA technical standards, team member skills, coonstruction industry capability, and 

technology maturity. Througgh this process, the team members and GSA project management shall joointly agree on how, when, why, to 

what level, and for which pproject outcomes BIM will be used.  The BEP brings together the moddeling and attribute requirements 

defined in Section 3 with tthe format requirements (COBie, IFC, etc.), the current extent of BIMIM implementation for the facility, 

and the project-specific cconditions and work processes to ensure that GSA receives the faccility management information it 

requires dependably, timeely, and cost-effectively.  The BEP must also address the team mmembers’ information exchanges 

amongst themselves. The pproject team member(s) holding a contract with GSA should have thhe responsibility for producing the 

BEP.  For New Constructioon, Major Renovation, and larger scope and dollar Small Projects,s, project specific BEPs would be 

developed. The BEP is connsidered a living document and shall be continually developed andd refined throughout the project 

development lifecycle andd be used as a means to keep the various contractor’s use of BIM  consistent.  Project teams shall 

produce a BIM Execution Plaan based on the BIM Project Execution Planning buildingSMART alliancce™ (bSa) Project.   

 

The Building Information Moodeling (BIM) Project Execution Plan Content includes the following sesections major sections: 
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• PROJECT INFORMATTION 

• KEY PROJECT CONTTACTS 

• PROJECT GOALS / BBIM USES 

• ORGANIZATIONAL RROLES / STAFFING 

• BIM PROCESS DESIGGN 

• BIM INFORMATION EEXCHANGES 

• BIM AND FACILITY DDATA REQUIREMENTS 

• COLLABORATION PRROCEDURES 

• QUALITY CONTROL  

• TECHNOLOGICAL ININFRASTRUCTURE NEEDS 

• MODEL STRUCTUREE 

• PROJECT DELIVERAABLES 

• DELIVERY STRATEGGY / CONTRACT 

2.2.4 Determine Whhen and By Whom Information Is Created 

On new construction, the  A/E is responsible for the building configuration, accommodation of the spatial program, sizing of 

building systems (structuree, MEP/FP) and location and specification of major equipment. This s information is developed during 

Design. Details of the buildding systems and sometimes the enclosure system, as well as specifiic product details are provided by 

the trade contractors and fabricators and developed during construction. However, in alternaative project delivery approaches, 

responsibilities may changee and some tasks, such as detailing building systems, may be perfoormed earlier in the design/build 

process. In addition, there iis equipment information generated during Commissioning, by the C moommissioning contractor. 

 

The COBie specification assissigns specific information to be entered by the A/E and the contractorr.  See Section 3 for COBie 

deliverables from design, coonstruction, and commissioning.  

2.2.5 A/E Requiremeents 

In Traditional (Design/Bid/BBuild) project delivery, the A/E contract should contain requirementts for BIM and COBie deliverables, 

as well as a requirement thhat the A/E deliver for GSA approval a project BEP.  

2.2.5.1 BIM deliverablbles  

BIM deliverable requiremennts include: 

• Spatial Program BIM, pper BIM Guide Series 02, delivered at Final Concept Design.  Project tteams are still required to submit 

2D drawings per PBS CAAD Standards. 

• Design Intent BIM: Buillding information model(s) created by and conformed to the bid adddenda by the A/E. Elements are 

modeled per BIM Guidee Series 02 and are accurate in terms of quantity, size, shape, locaation and orientation. The Design 

Intent BIM includes thee Spatial Program model. Elements also contain unique asset identifiication numbers that link them to 

the COBie data. The Deesign Intent BIM must be submitted in both .ifc and native format. 
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• MEP/FP BIM, created bby and conformed to the bid addenda by the A/E, that includes all GSA-required equipment. MEP/FP 

BIM must be submitted  in both .ifc and native format. 

– All GSA-required eqquipment shall include the following attributes: 

o Equipment GUIDID 

o Asset Identificaation Number 

o Space Primary y Key 

• Extract all major plans,s, sections and elevations from the BIM. The design, three-dimensionnal location, size and relationships 

of the building elementts and equipment required by GSA in the BIMs shall be included in andd derived from the BIMs only.  

• Transition BIM to Contrractor for the Construction phase.  The BEP shall outline the transisition process including changes in 

roles and responsibilitiees to ensure Design BIMs are appropriately used and leveraged during  construction. 

 

2.2.5.2 COBie deliverraables  

A COBie submittal durinng the design phase is required. See Section 3 for more about COBie rrequirements. 

• Include the following CCOBie worksheets: Contact, Facility, Floor, Space, Zone, Type, Commponent, System, Document, and 

Attribute.  

• Use the same coordinatte system, model origin, and units used in the BIMs. 

• Handover COBie submitttal to the contractor for the Construction phase. 

• Use unique asset identiification numbers for COBie and corresponding BIM objects. 

• GSA Project Managers shshall contact their Regional BIM Champions for specific contract languuage. 

2.2.6 Contractor Reqquirements 
Best practice in constructioon phase BIM use is for the designer, construction manager or a third pparty to create the base building 
BIM (architectural and strucctural components) and for the trade contractors to create the BIMs foor the systems they are 
fabricating. These are the CConstruction BIMs, which are merged to form the Coordination BIM. By y resolving building system 
conflicts in the Coordinatioon BIM, the construction team can minimize field problems and improvve budget and schedule 
conformance. In order to peerform accurate interference checking, the Construction BIMs are upddated throughout construction.  
 
An important point is that tthe various trades should build to the model, to ensure that coordinattion benefits are achieved. 
If this is the case, the coorddinated Construction BIMs represent an immediate, extremely compleete, accurate and useful physical 
description of the building tto inform a broad range of facility management activities.  

 

Again, for Traditional (Deesign/Bid/Build) delivery, the contractor must provide an updateed project BEP, BIM, and COBie 

deliverables. These requireements can be included in Division 1 specifications.  
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2.2.7 Monitoring Compliance and Submittals

Quality control checks on BBIM Models are performed at key project milestones defined in the BEPP and incorporated into the 

contractor’s Quality Servicee Plan (QSP) and Construction Quality Control (CQC) Plan.  The quality y control checks occur across the 

project lifecycle.  GSA deveelops the means and methods to properly enforce contract BIM requireements throughout the project 

delivery and O&M process.    This includes enforcement of standards and guidelines (e.g. attributees, naming conventions) and 

assurance that the virtual bbuilding is being maintained in conjunction with the constructed buildding at designated project 

checkpoints. GSA is also devveloping a VDC scorecard to measure the quality of BIM use and comppliance on projects.  The 

scorecards will be evaluateed at project milestones defined in the BEP. 

 

BIM models are validated aggainst the standards established in the BIM Guide Series to ensure acccuracy and completeness of the 

model.  The BIM Project Cooordinator, identified in the BEP, will lead this effort and leverage othher project resources as needed to 

assist.  Automated validatioon, as is possible for Spatial Program Validation, is the target approacch. The output of the validation 

effort is a list of deficienciees and when they should be corrected, e.g. at current or next projectt milestone.  The latter is 

important to ensuring that  the accuracy of time sensitive information is addressed at the currentt milestone.  An example of time 

sensitive information is whaat is needed by SDM to determine impacts to an Occupancy Agreemennt (OA) and whether the OA needs 

to be re-signed.  If a deficieency is reported in the validation and it may have an effect on the OAA, then the model should be 

updated immediately so thaat impacts can be determined. 

 

GSA plans to utilize a BIM scscorecard to provide on-going evaluation of BIM use and compliance onn GSA projects.  The scorecard is 

intended to ensure project  objectives and goals outlined in the BEP are being met.  The scorecarrd will also highlight potential 

areas of improvement durinng the project.  Project teams should contact their Regional BIM Chammpion and Central Office BIM 

Program to obtain a copy off the scorecard. 

 

2.3 Standardizingng the identification, classification and coding off equipment 
One early Lesson Learned frrom Pilot Projects is the importance of standardizing what informatioon is required, what that 
information is called (e.g.,  Asset Identification Number) and the allowable terminology for that iinformation, For example: The 
Equipment Identification coonsists of the standard Equipment Acronym and a Sequence Number.   

 

In one Pilot Project, HNTB  received an export of 1,018 Maximo records in .xls format for Buildding 105 in the GSA’s Good Fellow 

Complex in St. Louis, MO. OOne of the goals of the project was to match the Maximo records to  the corresponding equipment in a 

Revit BIM. Despite comprehhensive review of existing building documentation as well as field veriification efforts, HNTB was able to 

match only 176 out of 1,0188 Maximo® records (17%) in the BIM. They recommended that the inteegration of CMMS and BIM required 

more standardization and ststructuring of the data within both systems. 

 

IM Models are performed at

 Plan (QSP) and Construction Quality Control (CQC) Plan.  The quality control checks occur across

lops the means and methods to

This includes enforcement of standards and guidelines (e.g. attributes, naming conventions) and 

uilding is being maintained in conjunc

eloping a VDC scorecard to measure the quality of BIM use 

d at project milestones defined in the BEP.

ainst the standards established in the BIM Guide Series to ensure accuracy and completeness of the 

ordinator, identified in the BEP, will lead this effort and leverage other project resources as nee

n, as is possible for Spatial Program Validation, is the target approach. The output of the validation 

s and when they should be corrected, e.g. at current or next project milestone.  The latter is

the accuracy of time sensitive information is addressed at the current milestone.  An example of time 

t is needed by SDM to determine impacts to an Occupancy Agreement (OA) and whether the OA needs 

ncy is reported in the validation and it may have an effect on the OA, then the model should be 

t impacts can be determined.

orecard to provide on

objectives and goals outlined in the BEP are being met.  The scorecard will also highlight potenti

g the project.  Project teams should contact their Regi

 the scorecard.

 the identification, classification and coding of equipment
om Pilot Projects is the importance of standardizing what

nsists of the standard Equipment Acronym and a Sequence Number. 

received an export of 1,018 Maximo records in .xls format for Building 105 in the GSA’s Good Fellow 

ne of the goals of the project was to match the Maximo records to the corresponding equipment in a

ensive review of existing building documentation as well as field verification efforts, HNTB was able to 

 Maximo

ructuring of the data within both systems.

section 2: implementation guidance

GSA BIM Guide Series 00
www.gsa.gov/bim

GSA BIM Guide Series 00
www.gsa.gov/bim

Monitoring Compliance and Submittals 

Quality control checks on  and incorporated into the 

contractor’s Quality Servic control checks occur across

GSA dev ments throughout the project 

delivery and O&M process. s, naming conventions) and 

assurance that the virtual ing at designated project 

GSA is also de liance

scorecards will be evaluat

ls are validated a uracy and completeness of the 

model.  The BIM Project C er project resources as nee

.  Automated validati h. The output of the validation 

effort is a list of deficienci  milestone.  The latter is

tant to ensuring that  milestone.  An example of time 

sensitive information is wh t (OA) and whether the OA needs 

signed.  If a defici , then the model should be 

updated immediately so th

GSA plans to utilize a BIM  GSA projects.  The scorecard is 

intended to ensure project d will also highlight potenti

areas of improvement duri pion and Central Office BIM 

Program to obtain a copy o

Standardizi  equipment
One early Lesson Learned f n i
information is called (e.g., nformation, For example: The 
Equipment Identification c

roject, HNTB ing 105 in the GSA’s Good Fellow 

Complex in St. Louis, MO. the corresponding equipment in a

e compre fication efforts, HNTB was able to 

match only 176 out of 1,01 gration of CMMS and BIM required 

more standardization and 

section 2: implementation guidance 16 

GSA BIM Guide Series 008 
www.gsa.gov/bim 

GSA BIM Guide Series 008 
www.gsa.gov/bim 

key project milestones defined in the BE

contractor’s Quality Service Plan (QSP) and Construction Quality Control (CQC) Plan.  The qualit

properly enforce contract BIM requir

delivery and O&M process.  This includes enforcement of standards and guidelines (e.g. attribut

tion with the constructed buil

and com

ls are validated against the standards established in the BIM Guide Series to ensure ac

model.  The BIM Project Coordinator, identified in the BEP, will lead this effort and leverage ot

.  Automated validation, as is possible for Spatial Program Validation, is the target approa

effort is a list of deficiencies and when they should be corrected, e.g. at current or next projec

tant to ensuring that the accuracy of time sensitive information is addressed at the curren

sensitive information is what is needed by SDM to determine impacts to an Occupancy Agreeme

signed.  If a deficiency is reported in the validation and it may have an effect on the O

o

intended to ensure project objectives and goals outlined in the BEP are being met.  The scoreca

onal BIM Cha

Standardizing the identification, classification and coding o
informati

) and the allowable terminology for that 

roject, HNTB received an export of 1,018 Maximo records in .xls format for Buil

Complex in St. Louis, MO. One of the goals of the project was to match the Maximo records to

e comprehensive review of existing building documentation as well as field ver

records (17%) in the BIM. They recommended that the int



 

 

Today CMMS systems are nnot standardized nor do all Regions use a CMMS.  There is value inn Integrated Facility Management, 

having a shared CMMS soluution in all Regions will be beneficial. At this time, a national teamm within GSA is collaborating with 

ot standardized nor do all Regions use a CMMS.  

tion in all Regions will be beneficial.

regions to develop and impplement a National CMMS.  However, standardizing the system withoout standardizing the data will be 

ineffective. Accurate invenntories are critical for a CMMS, and validation of PBS’ equipment inveentory is needed before loading to 

the CMMS. 

 

GSA is working towards a ccomprehensive, standard list of building element and equipment typees, and their attributes. A number 

of GSA internal as well as inndustry-wide initiatives have partially addressed this issue: 

• GSA’s National Equipmeent Standard Team (NEST) has done considerable work to standardizee the identification, classification, 

collection, and coding oof equipment within facilities across the regions. 

• For the Richard Bollingg Federal Office Building BIM Pilot Project, Region 6 provided a list  of required equipment types and 

attributes for loading innto their Computer-Aided Facility Management System (CAFM).  

• For the Rodino BIM forr  FM Pilot Project, the GSA Service Center prioritized a long list of eequipment types and defined their 

attributes, based on PBBS Operations and Maintenance Standards, Draft 2.1, April 24, 2007.  

• As part of the Nationnal Building Information Model Standard effort, the Inter-Agency FFederal Asset Classification Team 

(IFACT) is addressing thhe problem that, without an industry standard, users have been unaable to cross-reference equipment 

and other asset data beetween organizations, agencies, industry, disciplines, and software sosolutions. Knowing that this creates 

inaccuracies and ineffiiciencies that have a major impact on effective maintenance, operaations, and management of assets 

and facilities, IFACT haas contributed to OmniClass Table 23 – Products and the United Staates National CAD Standard®, and 

created a cross-referennce database to improve equipment asset object identification andd tracking, and asset information 

management. These eenhancements will allow a higher degree of data integration for alll related software solutions and 

facility management systsystems. Participating Agencies include: 

– General Services Addministration 

– Department of Veteeran Affairs 

– Department of Statte 

– Department of Hommeland Security 
 
This group has addrressed the harmonization of acronyms across multiple industry standaards and organizations. See 
www.wbdg.org/pdffs/bim_fs_ifact.pdf . 

 

• Specifiers' Properties InInformation Exchange (SPIE) is a NIBS/buildingSMART Alliance project tto create an open schema to allow 

manufacturers to expoort product data into a format that can be consumed by designers,  specifiers, builders, owners, and 

operators. This initiativve aims to turn specifications into property sets that can be appliedd to the appropriate BIM objects. 

The focus is on the pproperties needed for specification, discovery, selection, and verifiication of products against those 
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• The International Frammework for Dictionaries (IFD) is, in simple terms, a standard for teerminology libraries or ontologies, 

based on internationallly-accepted open standards that have been developed by ISO (ISO 112006-3:2007). It is multi-lingual. 

See www.buildingsmartt.com/content/ifd. 
 

GSA project teams should ssee their Regional BIM Champion and Central Office BIM Program for gguidance.  
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section 3: Modeling Requirements
While design and constructiion BIMs are produced throughout the project lifecycle, this section foocuses on the modeling 
requirements for a Record BBIM.  The Record BIM is submitted at project turnover to document thhe final as-constructed building 
and is archived as part of thhe project record. The As-Built BIM is an editable copy of the Record BBIM that is maintained by GSA for 
updates to the building andd systems configuration. Section 3.2 describes which components shouuld be modeled for each building 
system and the object propperties that should be included in the Record BIM.   
 

Equipment attributes requiired for facility management activities, such as manufacturer, capaccities, model number, etc. should 

be submitted in the currennt version of the Construction Operations Building Information Exchhange (COBie) format. Section 3.3 

describes the minimum COBBie requirements.  It is important to note that this information will bee entered by various project team 

members at various points s in the design and construction phases.  Project teams should definee how COBie requirements will be 

met in the project BEP. 

3.1  High-Level MModeling Requirements 

3.1.1 BIM-Authoring  Applications  

Project teams are requiredd to use BIM-authoring applications which are IFC compliant to meet  GSA BIM requirements.  The BIM-

authoring application, at aa minimum, should be able to create IFCs in compliance with the cooordination view, spatial program 

validation view (BIM Guide  Series 02), and COBie.  BIM-authoring applications, unlike traditionall CAD applications, enable project 

teams to provide object inttelligence for building elements.  CAD applications that primarily focuus on producing printed or plotted 

drawings, often referred too as 2-D CAD applications, are generally not adequate for a BIM desisign process and do not satisfy the 

BIM requirements in this Guuide.  Further, 3-D functionality in a CAD application does not autommatically imply that the system is 

capable of producing a BIMIM.  Project teams should consult with GSA Central Office to determmine if a software application will 

meet GSA BIM requirements.s.   

 

Note: The ability of BBIM-authoring applications to manage components and spaces witth complex geometric shapes 

varies. BIM Modelers shshould be aware that in some situations, IFC BIM export from a BIM-aauthoring application may fail 

to preserve such compllex shapes.  This could be a limitation in some applications’ level of  support for the IFC standard.  

BIM Modelers should wwork with their BIM-authoring vendor to understand if any such limittations exist in the IFC export 

to be used for submissission to GSA.  Limitations that may affect submissions to GSA shall be ddocumented in the BEP. 

 

3.1.2 Model Containmment Hierarchy 

The model structure (or coontainment hierarchy) of BIM is normally generated by the BIM-authorring application.  Users have little 

if any possibility to influencce it. In situations where the user can define the model containment  hierarchy, it should be structured 
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as in the IFC data model. TTypically, spaces and building elements are contained in a building flloor, building floors are contained 

in buildings, buildings are ccontained in a site, and a project can contain one or more sites.  InIn the submission to ODC, the site 

object is optional (in whichh case the building is contained directly by the project).   

 

This containment hierarchy y can be summarized as follows: 

• Project 

– Site 

o Spaces 

o Building Elemeents 

o Buildings (samee as below) 

– Buildings 

o Building Floorss 

– Spaces 

o Buildinng Elements 

 

Spaces can also be membeers of one or more Zones (e.g., daylighting, HVAC, or even an orgaanizational department).  See BIM 

Guide Series 02 for more deetail on Spaces and Zones. 

 

In general, the BIM-authooring application will manage this for the BIM modeler, but it is s important to be aware of this 

containment hierarchy in order to better understand the requirements for developing a BIMIM.  As always, BIM modelers are 

encouraged to consult withh  their BIM-authoring application vendor for more information if this toopic is unclear. 

 

3.1.3 Asset Identificacation Number  

A major feature that diffeerentiates CAD from BIM is the fact that BIM provides a computabble description of a building. The 

lifecycle view of a BIM requuires tracking what changes are made, when and by whom, over thee life of the facility. To be useful, 

changes must be tracked att the element or component level, not at the file level. Thus, each obbject within a BIM needs to have a 

unique identity that can bee referenced as changes occur. Within the software community, this s unique identifier is implemented 

as a Globally Unique Identiffier, or GUID. The concept is that a GUID is a totally unique number –– one that will never be generated 

twice by any computer in eexistence. While each generated GUID is not guaranteed to be uniquee, the total number of unique keys 

is so large that the probabillity of the same number being generated twice is very small.  

 

GUIDs are typically manageed by the software and not under control of the user. Some early BIMIM adopters discovered that certain 

BIM analysis applications “rrecreated” the model and assigned all new GUIDs to the BIM objects.s. In order to ensure that GSA and 

ypically, spaces and building elements are contained in 

ontained in a site, and a project can contain one or more sites.  In the submission to ODC, the 

 case the building is contained directly by the pr

can be summarized as follows:

nts

 as below)

g Elements

rs of one or more Zones (e.g., daylighting, 

tail on Spaces and Zones.

ring application will manage this for the BIM modeler, but it is important to be aware of this 

ord

their BIM

tion Number 

rentiates CAD from BIM is the fact that BIM provides a computable description of a building. The 

ires tracking what changes are made, when and by whom, over the life of the facility. To be usefu

 the element or component level, not at the file level. Thus, each object within a BIM needs to have a 

 referenced as changes occur. Within the software community, this unique identifier is implemented

ier, or GUID. The concept is that a GUID is a totally unique number 

xistence. While each generated GUID is not guaranteed to be unique, the total number of unique keys

ity of the same number being generated twice is very small. 

d by the software and not under control of the user. Some early BIM adopters discovered that certai

ecreated” the mod

section 3: modeling 

GSA BIM Guide Series 00
www.gsa.gov/bim

GSA BIM Guide Series 00
www.gsa.gov/bim

. oor, building floors are contained 

in buildings, buildings are  the submission to ODC, the 

object is optional (in whic

This containment hierarch

Building Elem

Buildings (sam

Building Floor

Buildi

Spaces can also be memb nizational department).  See BIM 

Guide Series 02 for more d

auth important to be aware of this 

containment hierarchy in .  As always, BIM modelers are 

encouraged to consult wit pic is unclear.

Asset Identifi

that diff le description of a building. The 

lifecycle view of a BIM req  life of the facility. To be usefu

must be tracked a ject within a BIM needs to have a 

unique identity that can b unique identifier is implemented

bally Unique Identi

twice by any computer in , the total number of unique keys

arge that the probabi

GUIDs are typically manag  adopters discovered that certai

BIM analysis applications “  In order to ensure that GSA and 

section 3: modeling requirements 21 

GSA BIM Guide Series 008 
www.gsa.gov/bim 

GSA BIM Guide Series 008 
www.gsa.gov/bim 

a building f

in buildings, buildings are contained in a site, and a project can contain one or more sites.  

HVAC, or even an org

authoring application will manage this for the BIM modeler, but it i

er to better understand the requirements for developing a B

authoring application vendor for more information if this t

that differentiates CAD from BIM is the fact that BIM provides a computa

lifecycle view of a BIM requires tracking what changes are made, when and by whom, over th

must be tracked at the element or component level, not at the file level. Thus, each o

unique identity that can be referenced as changes occur. Within the software community, thi

twice by any computer in existence. While each generated GUID is not guaranteed to be uniqu

GUIDs are typically managed by the software and not under control of the user. Some early B

el and assigned all new GUIDs to the BIM object



 

 

its consultants and contracctors can manage each BIM object’s unique identifier, each equippment object shall have an Asset 

Identification Number in adddition to the GUID.  

3.2 Design, Consttruction, and Record BIMs 
Throughout the project, varrious types of BIMs are created and modified.  Project teams will starrt with a design intent BIM, move 
to multiple construction BIMIMs, and ultimately, create a Record BIM.  At the end of construction,  there are multiple, building 
system specific Constructioon BIMs.  Typically, the architectural and the structural models are thoose produced by the design team 
with minor modifications.  InIn the case of a steel structure, a fabrication model may be availablee.  The 
mechanical/electrical/plummbing/fire protection (MEP/FP) models are frequently produced by thee trades using very specialized 
software packages that inteerface with cost estimating, inventory, and /or fabrication systems.  AAs the BIMs are created for the 
project, the project team shshould follow the BEP in demonstrating how the virtual building is beinng maintained in conjunction with 
the constructed building at  designated project checkpoints. 

 

3.2.1 Required BIM OObjects and Properties 

 

Objects 

The following object types s are required in the Record BIM submitted to GSA: 

 

• All objects required by y BIM Guide Series 02  

• Ceilings 

• Lighting systems, fixturres and equipment 

• Communications systemms and equipment  

• Irrigation system and eqquipment 

• Furniture manufacturerrs and specifications 

• Electrical systems, equuipment, and clearances 

• Mechanical systems, eqquipment, insulation, and clearances 

• Plumbing systems, equiipment, insulation, and clearances 

• Fire protection systems,s, equipment, and clearances 

• Specialty systems, equiipment, and clearances 
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GSA project teams in conjujunction with the Service Center should define the minimum list of equuipment types required in the BEP.  
See Section 2.2.4.  The BEPP should spell out specific, detailed modeling requirements.  These wiill vary depending on building 
type, building system types,s, and location. If no attribute information is listed in the BEP, projectt teams are required to submit 
accurate geometric represesentations and object properties (see below) for all objects listed abovve.   
 
GSA project teams shall conntact regional BIM Champions for specific contract language for submiitting COBie files.   This GSA-
specific language is based oon a general specification found on the Whole Building Design Guide 
(http://www.wbdg.org/resosources/cobie.php). 
 

Object Properties 

The minimum set of properrties that should be associated with each required BIM equipment objeject: 

• Equipment GUID, 

• Equipment Asset Identiification Number, and  

• Space Primary Key (i.e.., object location) 

Space objects must includee GSA space properties, as defined GSA BIM Guide Series 02. 

3.2.2 National Equippment Standard 
GSA is currently developingg a National Equipment Standard to be used on GSA projects.  The oveerall purpose of utilizing national 
equipment standards is to eenable GSA to leverage equipment data through the facility lifecycle.   GSA intends to utilize and 
update this data throughouutt the facility lifecycle – through new construction, small projects, buiilding operations, and major 
renovations.  
 
3.2.3 Organization oof Record BIMs 
To be at all useful, the Reccord BIMs will need to be partitioned by floor and building system. Thee structural model should be 
partitioned to include the slslab for the relevant level up through the framing for the level above.. The slab at the level above 
should not be included, to aallow visualization of the MEP/FP systems at each level. If the buildinng floor plate is very large, then 
additional partitioning may y be advisable. A composite model can always be assembled from multtiple sub-models.  Organization of 
models shall be determine bby the project team and documented in the BEP. 
 

3.2.4 Modeling Preciision  

The system of measure forr modeling PBS new construction projects is hard metric (e.g., 250mmm).  The system of measure for 

modeling renovation and aalteration projects can be soft metric (e.g., designations such as 1  inch or 25.4mm in which metric 

equivalents are attached too International System of units (SI)).  Measurement accuracy shall bee in accordance with the PBS CAD 

Standard (June 2010). 
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3.2.5 Consistent Units and Origin

In order to properly registeer all building models in 3D space, a common coordinate system and  units must be used. Scale will be 

1:1 (world scale), units for  existing buildings will follow that the current building measure systeem, or per P100. Imperial inches is 

the unit standard for modeels for Spatial Data Management (SDM). Models used to represent a sisingle building will use a common 

reference point for each mmodel assembly, example 0, 0, 0 for the south west exterior finish of  the ground floor with north being 

the top of a sheet or screenn view. 
 

3.2.6 Prior to submitttal of Record BIMs 
 
Prior to submittal of Recordd BIMs the following are required: 

• Verify that all Construcction BIMs (building, structure, finishes, and building systems) represesent as-built conditions, including 

Architectural Supplemeental Instructions, Change Notices, and field changes and include thee minimum attributes required by 

GSA. 

• Create, for each disciipline or system, a Record BIM for each floor of the building. Savve in native format of authoring 

application. 

• Verify that the Record B BIMs for each floor register in X, Y and Z dimensions. 

• MEP/FP BIMs: verify thaat primary keys correspond to those in equipment inventory. 

• Create .ifc version of eeach Record BIM.  

• Create a composite moodel of the Record BIMs in .ifc format.  
 

3.2.7 Maintaining annd Updating As-Built BIMs 
Record BIM serves two purpposes: to document the as-constructed building and components for usese in future projects and O&M 
activities, and as the projecct record archive.  The As-Built BIM is maintained by GSA to capture bbuilding and component updates 
throughout the facility lifeccycle. GSA has identified several major issues that must be resolved inn order to efficiently maintain 
BIMs during facility operatioons.  Internally, GSA has been identifying potential work processes annd the technology requirements to 
support these new processesses, but no future process has been established yet.  GSA welcomes any y feedback or comments on these 
major issues. 
 
 
What needs to be maintainned in the BIM versus externally?   
For the most part, non-geommetric data about a facility will be more easily accessed and updatedd if maintained in a database 
external to the parametric  model. This will not necessarily be a standard relational database butt could be a model based central 
repository. A common uniquue identifier for each item of interest must be maintained in the BIM  authoring application model and 
the database to maintain asssociation. Additional attributes may be included in the BIM authoringg application model by designers 
or contractors to meet theiir own needs, such as generating wall, window and door schedules andd extracting quantities for cost 
estimating.  
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BIM authoring tools use propprietary methods to manage the parametric relationships among buildding components and assemblies. 
This means that “perfect” ddata transfer between unlike BIM authoring tools via a neutral standarrd such as IFC is not possible at 
this time. This needs to be  taken into consideration when discussing the maintenance and updatting of as-built BIMs.  This may 
change in the future as greaater IFC support becomes available across the broad range of BIM authhoring applications used by 
designers and trade contracctors. Currently, it is possible to move any AutoCAD-based model to IFFC through a multi-step process: 
 

• Convert proxy objects tto AutoCAD-native elements 

• Load into AutoCAD MEPP 

• Create IFC file 
 
When loaded into a BIM-vieewing application or Model Checker, these files have little property infformation but do contain GUIDs. 
These GUIDs could be assignned as primary keys and could be coordinated with the external databbase or COBie submittals 
containing the property infoormation. 

 
How should GSA update thhe As-built BIM to reflect ongoing facility changes?  
 
The update process will deppend on the type of information that needs to be updated: 
 

• Update attributes: can  be accomplished by updating the external database 

• Replace equipment: if  a new primary key needs to be assigned, the change must be maade in both the BIM and external 

database. This would pprobably require a delete/add operation in the BIM authoring tool; if tthe primary key remains the same, 

then this operation is thhe same as above 

• Reconfigure space or bbuilding systems: this requires use of a BIM authoring tool to add,  delete, move building elements: 

walls, doors, windows,  ducts, pipes, light fixtures, etc. For extensive renovations, the IFC ffile should probably be used as an 

underlay to create a neew model of the portion of the facility being reconfigured. When succh a project affects only a portion 

of the floor, selective uupdating of the as-built model will be tricky. This is true of CAD as weell, but a requirement to maintain 

primary keys on existinng-to-remain building elements will further complicate the issue.  

3.3 COBie Submitttals 
The Construction Operatioons Building Information Exchange (COBie) is an open standard aapproach to handing design and 

construction information ovver to facility management.  The Army Corps of Engineers and NASA hhave been the primary developers 

of COBie, with several otheer agencies (including GSA) adopting this open standard.  For the currrent version of COBie and a more 

detailed explanation, pleasese visit the Whole Building Design Guide (http://www.wbdg.org/resouurces/cobie.php). 

 

COBie provides an open staandard format for capturing project data, particularly equipment dataa, when it is generated during the 

design, construction, and commissioning phases.  COBie minimizes information exchange loss ss and associated costs from the 

physical handover of projecct information at the end of a project. COBie maximizes the chances s of receiving relevant information 
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of COBie, with several other agencies (including GSA) adopting this open standard.  For the cu

http://www.wbdg.org/reso

COBie provides an open standard format for capturing project data, particularly equipment dat

design, construction, and commissioning phases.  COBie minimizes information exchange lo

physical handover of project information at the end of a project. COBie maximizes the chance



 

 

when the information is crereated. It has been demonstrated through NIBS sponsored “COBie Chhallenges” that COBie data can be 

imported into a facility mannagement system such as a CMMS to update and track facility asset daata.  

 

Not all attribute informattion must be in a BIM, but required information should be transfsferred via COBie-compliant files.  

Required COBie space, zonee, and equipment data must be linked to the objects in the Record BIMIMs. A common primary key should 

be assigned in both COBie  and the model to link the BIM objects to their associated attributees.  Project teams shall document 

how they will comply with CCOBie requirements in their BIM Execution Plan. 
 
The COBie-compliant Excel  fileconsists of 16 separate spreadsheets or worksheets that capture pproject data from different 
facility lifecycle phases. Thhe following table identifies each COBie worksheet, the purpose of thee worksheet, and the facility 
lifecycle when the data is ccaptured.  

ated. It has been demonstrated through NIBS sponsored “COBie Challenges” that COBie data can be 

agement system such as a CMMS to update and track facility asset data. 
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Table 1: Standard COBie Worksheets 

GSA 
Required 

COBie Woorksheet Purpose 
Lifecycle When Data 

Captured 
is 

Yes Contatact 
Capture data 
information. 

providers and manufacturers contact 
All 

Yes Facillity Facility description and measurement standards. Design 
Yes Flooor Identifies floors or levels. Design 
Yes Spaace Identifies rooms or spaces. Design 

Yes Zonnes 
Identifies 
 

zones. 
Design 

Yes Typype 
Identifies equipment, 
warranty information. 

parts, or materials and 1Design/Construction  

Yes Compoonent 
Identifies each equipment, part, 
and installation information. 

or material instance 2Design/Construction  

Yes Systetems Associates building components with building systems.. Design/Construction 

No Jobbo  Identifies operations and maintenance procedures. 
Construction/Commissi

3oning  

No Resouurce 
Special materials, tools 

complete a Job Task. 

or training required to Construction/Commissi
oning 

                                                                                         
 

rksheet

ct

ity
r
ce

es

e

nent

ms

rce

 
 
2
 The worksheet is created in the first facility lifecycle and updated in the second facility lifecycle. 

3
 The worksheet can be completed in eith
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The worksheet is created in the first facility lifecycle and updated in the second facility lifecycle.  

The worksheet can be completed in either facility lifecycle phase.  
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No Spaare Identifies spare parts lists. Construction/Commissi
oning 

Yes Documements Indexes submittal documents. All 

No Issuues 
Identifies 

issues. 

other issues including operational safety 
All 

No Coordininates 
Applies coordinates 

component. 

to a facility, floor, space or 
All 

Yes Attribbutes 
COBie2 extensibility alternative 

columns in other worksheets. 

for user defined 
All 

No Connecctions Identifies logical connections between components. All 
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3.3.1 Minimum COBiie Requirements 
For GSA, a COBie deliverablle in accordance with Table 1 shall be submitted for all projects that  involve space, zone, building 
systems or equipment channges.   
 
The COBie deliverable shouuld contain attribute data for all BIM objects required by the GSA projeject team, as outlined in the BIM 
Execution Plan.  The Recordd BIM and the COBie deliverable should contain the same Equipment PPrimary Key, Equipment 
Identification, and Space Prrimary Key for each BIM equipment object.  The Equipment Primary KKey and the Equipment 
Identification link the equippment attribute data in the COBie deliverable to the BIM equipment oobject in the Record BIM.  
Electronic copies of producct information and shop drawings shall be linked to the model. 

3.3.2 Creating COBiee Deliverables 
COBie deliverables can be ccreated and updated one of fourways: 
 

• Manually enter data in  the COBie spreadsheet, 

• Extract BIM attribute daata into a COBie compliant file, and  

• Direct use of COBie commpliant software.  

• Exporting an IFC file wiith correctly structured property sets. 

 
The method selected for crreating and updating the COBie deliverable should be defined in the BBEP.  Project teams should 
consider the capabilities annd resource requirements among the different methods to deliver COBBie data when determining which 
method to use.  
 
Standardized terminology is s required.  GSA project teams should consult their Regional BIM Chammpion or Central Office BIM 
Program for COBie templatees and specifications. 

e Requirements
e 
ges.  
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section 4: technology
This section describes varioous technologies for BIM for facility management.  

4.1 Technology RRequirements 

4.1.1 Central Reposiitory of Facility Information 

Key to using BIM effectivelly for facility management is the establishment of a centralized reppository of facility data. The data 

may actually be stored inn multiple, linked repositories but the data must serve as a centrralized resource, available to all 

appropriate users. 

 

The question of whether there is one repository for all of PBS or each Region has its ownn repository does not affect the 

technology requirements.  WWhat is important is having the data captured in the same standard foormat across all regions.  

4.1.2 Infrastructure  

Software tools and communnication links must be responsive if users are expected to access andd maintain facility information in a 

central repository. Necessassary technology infrastructure includes: 

 

• Adequate, high-speed ddata storage 

• Adequate server capaciity 

• Adequate desktop compputer processing capacity 

• Adequate numbers of sooftware licenses 

• Adequate network banddwidth 

• Responsive license servvers 

4.1.3 Security 

All facility management innformation and FM BIMs should be maintained inside GSA firewalls.s. However, external repositories, 

accessible to GSA, A/Es andd construction teams, are needed to allow copies of Design, Construcction, Record, and As-Built BIMs to 

be made available to projeject teams, to permit the sharing and collaborative updating of the prroject models, and to support the 

submission of the As-Builtt BIMs and other electronic deliverables. These repositories must  meet security requirements for 

sensitive but unclassified (SSBU) information.  

4.1.4 Functionality 

From the project process through the update and maintenance of facility information throuughout the lifecycle, there are a 

number of different technoology requirements: 
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• During project executiion, the design and construction teams need the ability to collaboorate on the development of the 

facility model. Multiplee groups within GSA, including Design & Construction and Spatial Daata Management, also need to be 

on, the des

 groups within GSA, including Design & Construction and Spatial Data Management, also need to be 

able to monitor progress ss and compliance to GSA requirements throughout this process. 

• At project closeout, thhe facility information must be handed over and uploaded into the ceentral facility repository inside the 

GSA firewall.    

• During Operations and  Maintenance phase, tools are needed to update the As-Built BIMs annd synchronize those updates with 

activity in the CMMS annd Equipment Inventory Database, as well as with eSmart (GSA’s 2D drrawing repository). 

4.2 The Vision: TTechnology Overview 
The diagram, Overview of CCentral Facility Repository, in Appendix A details the ultimate visionn for the contents and functioning 

of a central repository systeem. Its components are described below. 

 

4.2.1 PBS Central Faacility Repository 

The diagram envisions a sinngle repository that contains many data packages in a range of formatts.  It defines specific applications 

that “own” each data packkage - that is, applications that can change the data. For most dataa packages there are two “owner” 

applications:  

• BIM and CMMS: 

– Equipment  

– Warranty 

– O&M Manuals 

– Materials and Finishshes 

– Commissioning 

– Energy 

• BIM and eSMART 

– Spatial data relatedd to Design, Construction, and As Builts 

• CMMS and SBS 

– Performance Data 

• BIM only 

– Cost Estimate 
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e facility information must be handed over and uploaded into the central facility repository inside th
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4.2.1.1 Repository oof Files 

The Central Facility Reposittory manages a range of file types, including: 
 

• BIM models 

• COBie compliant files 

• 2D drawing files 

• Project documents 

• Equipment lists 

• Preventive maintenancce schedules 

• Warranty documents 

• O&M manuals 

• Laser scanning files 

4.2.1.2 Versioning oof Files 

The Central Facility Reposittory manages multiple versions of all files and assigns the following ststatuses: 
 

• Pending – represents chhanges to the building as a result of a project which has not reached susubstantial completion yet 

• Current – represents eexisting conditions of the building inclusive of cumulative set of chhanges on all projects that have 

reached substantial commpletion 

• Archived – past history y of drawings, objects, and equipment related to the building 

4.2.1.3 Functionalityy 

The key functionalities provvided directly by the Central Facility Repository are: 

 

• Data Security:  security y requirements for compliance with federal government security  

• Search and View:  easy sy and intuitive searching and viewing of data   

• Version Control:  versiooning of files and data; maintenance of multiple versions 

• Audit trail: tracking eacch version’s creation date and author, as well as other metadata, to mmaintain history of changes 

• User Notifications Uponn Update:  stakeholder notification when data or files change - sent  to those users who have checked 

out that data or file annd to those users who registered to receive notifications such as O&M aand SDM personnel.  

• Analysis and Reporting::  tools to support analysis and reporting of the data such as identifyiying equipment down time, failure 

history, repair/restorattion cost history, operation/maintenance man-hours, efficiency, and eenergy consumption (if metered). 

• System Review and Conntrol: access to various facility management systems  

• File and Data Naming SStandards:  communication of standards and conversion to those standdards where applicable 

• GUID Generation / Mainntenance:  ensures uniqueness of GUIDs in a building, across buildings,s, and across Regions 
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4.2.1.4 Middleware  Layer 

All data entering the Centraal Facility Repository passes through an automated data conversion annd standards compliance checking 

layer. 

4.2.1.5 Synchronizattion 

The Central Facility Reposittory should support two-way synchronization with GSA internal systemms such as: 

• Smart Building Systems s (SBS) 

• Building Automations Systystem (BAS) 

• Energy Management Systystem (EMS) 

• Computerized Maintenaance Management Systems (CMMS) 

• eSMART 

• ePM 

• RExUS (maybe 1-way onnly) 

• Business Intelligence (11 way only - for analysis) 

4.2.1.6 Primary Dataa Sources 

Primary data sources are prrojects: New Construction, Major Renovations and Small Projects. This s data may be submitted by 
either external consultants s or contractors or internal GSA staff. 

4.2.1.7 Check-Out/CCheck-In 

The Central Facility Reposisitory envisions a Check-Out/Check-In process, but not the one thhat is commonly understood from 

traditional electronic documment management systems. 

4.2.1.7.1 Check-Out 

Checking out does not lockk the data. Rather, multiple check-outs of the same package are susupported. The Check-out process 

determines if the info packkage has already been checked out. If it has, the process notifies all  users who have it checked out. If 

any changes occur in the paackage after check-out, all users are notified. 

4.2.1.7.2 Check-In 

Checking in involves the folllowing steps: 
 

• Notify QC review/approoval process 

• Determine if the data ppackage has changed since check-out 

• Create an historical reccord of the information package 

• Update the informationn package based on the change  

• Notify stakeholder(s) off change 
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4.3 Current Technchnology Challenges/Recommendations for Immeediate Implementation 
Despite the fact that BIM is s a relatively young technology, it has developed to the point where  it can be effectively deployed for 

facility management.  Figurre 3 revises the Central Facility Repository vision for current BIM deployment. 
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The following discusses currrent technology challenges and provides recommendations for immeddiate implementation.  

4.3.1 Multi-User Upddate 

New construction projects wwill provide the initial facility information. That information will be uupdated in multiple ways: 

1) Exchanging data with oother GSA systems 

2) Capturing changes resusulting from both small projects and major renovations  

 

Within any facility, multipllee change activities will overlap. Therefore the multi-user access requuirements are quite complex. The 

type of Check-Out/Check-InIn system envisioned in 4.2.1.7 does not exist today and would be extrremely cumbersome to manage. If 

multiple users have modifieed the same data, whose changes take precedence? The last check-iin? What if that is old data whose 

check-in was delayed, rathher than data that represents the latest building modification? It iis for this reason that Check-out 

typically locks the data andd permits Check-in of changes to that data by only one user. 

 

Increasingly, BIM software pproducts support access to and updating of building information at thee component level. However, only 

one user has update access ss at any one time. There are a few products that support Web services s for updates. This scenario would 

permit something like dataabase record locking, with the lock released the moment the changge transaction is completed. This 

appears to be the directionn in which the industry is moving. 

4.3.2 Management oof Updates 

Today, most BIM data, partticularly the geometric information, is managed at best at the level oof a checked out and locked set of 

components. Managing updpdates of the As-Built BIM in the environment of many GSA faciilities where there are multiple, 

overlapping major renovatioons, small projects and maintenance activities underway simultaneouusly is challenging.   

 

Projects pose additional chaallenges:  

• When should the projecct data replace the official existing conditions information? 

• How can a project moddel for a specific area of a building be inserted into the overall model?? 

• How can such an updatte be accomplished while accurately managing the primary keys of GGSSA-required COBie objects so that 

primary keys of: 

– Items that remain aare unchanged 

– Items that are remmoved during the project are  removed from other systems (e.g., CMMSS) 

– New items are idenntified and transferred to other systems 

 

 

Recommendations are: 

• Project work should nnot be incorporated into the As-Built BIM for the overall facility or CMMS until such time as the 

construction is complette and the project’s As-Built BIMs have been checked and accepted. 
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The following discusses current technology challenges and provides recommendations for imme
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• The A/E should producuce a report indicating the primary keys of COBie objects that willl remain and those that will be 

removed as a result of  the project. 

• Contractor should ensuure that primary keys on items remaining are not changed in the As--Built BIMs. This will be a difficult 

requirement to get acrooss, but it will be possible to validate that primary keys are unchangeed based on the A/E’s report. 

• The incorporation of thhe project As-Built BIM into the overall facility AS-Built BIM cannot  be completely automated at this 

time, unless the renovvation is so extensive that an entire As-Built BIM file can be replaaced. In other circumstances, an 

experienced and knowlledgeable BIM user will need to knit the modifications into the existsting fabric of the building. This is 

currently the case withh FM CAD as well. 

4.3.3 Multi-User Acccess and Viewing 

Access to facility informattion can be facilitated through 3D visualization. However, BIM autthoring tools are not the correct 

application to provide this aaccess to users who need view-only access. Easy-to-navigate, low-costst or free viewers are preferred.  

 

Similarly, capturing and exttracting needed facility data (attributes) using a BIM authoring tool bbecomes cumbersome and difficult 

to manage.  The BIM file sisize becomes very large and slow to manipulate with all the requiredd facility data. Every user requires 

high-powered hardware andd access to and training in expensive BIM authoring tools. 

4.3.4 Vendor Neutraal Options 
GSA is committed to the intteroperability of data as a strategic management issue to ensure GSA’’s access to building information 
over the life of the capital a asset.  This implies, 

o Software mmeeting GSA interoperability standards is acceptable for use on GSA pprojects.   

o Industry Fooundation Classes (IFC)-compliant BIM authoring tools are used as the  architectural/engineering 

software foor all major construction and renovation projects. 

o National ststandards and protocols are used in developing the models, such OmniCClass, Uniformat, Masterformat, 

COBie, Nattional BIM Standards (NBIMS), etc., so that information can be machinne read and normalized for GSA 

managemeent purposes.  

o Unique GUUIDs, assigned in the BIM tools, shall be maintained to support data in  workflows.  Changes to GUIDs 

needs to bbe appropriately communicated to downstream resources. 

There are vendor neutral opptions. The GSA National Equipment Standard Team has suggested thaat capturing design and 
construction data in an opeen, ODBC-compliant database format supports GSA’s policy on vendor  neutral software.  This format 
provides for easy interoperaability with similar database-structured facility management systems.s.  
 
COBie (Construction to Opeerations Building Information Exchange) provides a vendor neutral formmat to capture design, 
construction, and commississioning data.  The COBie format data can be used to populate CMMS orr other database structured 
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facility management systemms.  COBie data can be entered manually and/or extracted from BIMs s into COBie compliant format. 
BIMs can be linked to the COOBie file. In National Institute of Building Sciences (NIBS)-sponsored CCOBie Challenges, BIMs in both 
native and IFC format have  been demonstrated to transfer data to COBie.   
 

Recommendations are: 

• Use the COBie file to sysynchronize As-Built project data with CMMS and other facility manageement systems. 

• Use Equipment Primary y Key to link BIM equipment objects with external equipment data thhat is created by multiple project 

and O&M activities.  

• Use the current versionn of the COBie file. 

 

4.3.5 Multiple Paths  for Data Transfers 

With current technology, thhere are some limitations as noted above, but also many opportunitties for harvesting useful BIMs and 

linked data for facility mannagement (Figure 4). 
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Figure 4: Multiple Paths for Data Transfer (Image courtesy of Onuma, Inc. with edits)
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4.4 Emerging Techchnology: Model Servers 
There is an emerging class oof BIM software product referred to as “model servers.””. Model Servvers provide the type functionality 
envisioned for the Central FFacility Repository shown in Appendix A, discussed in Section 4.2 abovve. A number of GSA Pilot 
Projects are examining this s category of technology. A preliminary list of model server requiremeents includes:  
 

• Manages models in IFC  format 

• Manages related files inn multiple formats 

• Manages associated objeject properties in ifcXML format 

• Assigns an object’s GUIID as an explicit property  

• Provides viewers for alll formats managed 

• Allows volumes and/or  components of a model to be associated with a particular project 

– Project properties s include start/end date range 

– Supports queries susuch as:  

o Find all projectts that have affected this part (volume) of the building in the last <nuumber> years 

o Find any projeccts scheduled to affect this part of the building between <date range>> 

o Find any mainttenance projects currently underway in this part of the building 

o Find all changees that have been made to this branch of the HVAC system since the bbuilding was constructed 

• Allows model elements s associated with a project to be copied to a “working model” 

– Can notify other usesers who have copies of any of the same model elements 

• Can use Web Services tto permit the model to be updated in real time on a component-by-coomponent basis 

• Has the ability to updatte the primary model by “Checking In” project models: 

– Can route Check-InIn data through validation and compliance checks 

– Can compare the inncoming model to the current version and identify changes 

o Changes to geoometry 

o Changes to prooperties, including primary keys 

– Can replace each (aand only) changed components with a new version 

– Can maintain an auudit trail for each version of each component 

– Can apply a status s to each model checked in, at a minimum:   

o Pending 

o Current  

o Archive 
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– Can notify other usesers who have copies of any of the changed components or properties  

• Has ability to perform  real time and batch updates of models and component properties baased on data transfers from other 

systems 

– Provides integratioon tools for automating such updates 

• May incorporate tools ffor direct model update 

• Has the ability to perfform coordinate transformations (translation and rotation) so that aa project with a local coordinate 

system can be accurateely registered to a building, campus, city, and so forth. 

• Is FISMA compliant, basesed on GSA security category mappings. 
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section 5: pilot projects 
GSA has initiated pilot projects to investigate the implementation of BIM for facility management.   The pilot projects illustrate 

the different software tools and project work flows for implementing BIM for facility management.   
 

• Integration of BIM and CMMS via direct, proprietary implementation 

• Integration of BIM and CMMS via open standards such as COBie 

 

Figure 5 illustrates the multiple paths for data transfer for BIM for facility management. These pilots also range in their phase of 

implementation, from early design through construction. 

 

5.1 Integrating BIM with CMMS 

5.1.1 Goodfellow Complex, St. Louis, MO, Region 6  

GSA engaged HNTB to develop a Proof of Concept to demonstrate the 

seamless integration of the BIM with the data stored and managed in 

CMMS for Building 105 in the GSA’s Good Fellow Complex in St. Louis, 

MO.  

 

The goal of the HNTB effort was to enable:  

• identifying equipment listed in the CMMS database in the BIM,  

• locating each asset spatially,  

• tracking the attributes of the asset in both systems, and  

• updating those attributes in both BIM and CMMS throughout the 

life cycle of the building. 

 

Background 

No BIMs existed for the existing facility. There were 2D CAD architectural, 

nd 

to 

Figure 5: Data Transfer Path for Goodfellow Complex 

mechanical, electrical and plumbing drawings for the first, second, a

penthouse floors reflecting as-built conditions. GSA used Maximo 

manage facility management activities and assets.  
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Technology 

For this limited proof of concept, the BIM authoring applications consisted of Autodesk® Revit® Architecture and Autodesk® Revit® 

MEP for BIM, and Maximo® Asset Management software for the CMMS. HNTB received an export of Maximo data in .xls format for 

Building 105 in the GSA’s Good Fellow Complex in St. Louis, MO.  

 

Workflow 

HNTB created Revit® architectural and MEP models from 2D CAD architectural, mechanical, electrical, and plumbing drawings 

provided by GSA. HNTB conducted an onsite survey to identify missing data including measurements for the Revit® models.   

 

Results 

1018 Records with 30 data fields were extracted from Maximo. The only fields that were populated for all records were: 

• EQNUM – equipment number 

• LOCATION 

• COLTYPE 

 

In addition, 1016 records had the Failure Code field populated and 1015 had a Description. Only 691 records contained a Serial 

Number. 

 

In reviewing the Maximo data provided, HNTB concluded that only the Description and Location fields were useful in identifying 

and locating equipment in the BIM model, due to inconsistent equipment naming conventions, within both the Maximo data and 

the BIM.  

 

Although the Maximo Location indications were not entirely consistent, they were able to parse those fields and extract: 

• Building Number 

• Floor 

• Zone 

• Room number 

 

Despite comprehensive review of existing building documentation as well as field verification efforts, HNTB was able to match 

only 176 out of 1,018 Maximo® records (17%) in the Revit® models. The majority of the matched records were mechanical system 

equipment. Due to the limited availability of information for the electrical, plumbing and fire protection equipment, both in the 

Maximo data and in the Revit MEP model, it was not possible to identify and locate equipment for these systems in the BIM. 

Inconsistent equipment location information and non-unique equipment identifiers were the primary reasons for the low number 

of equipment matched between Revit® and Maximo®.   

 

HNTB recommended that the integration of the two systems required more standardization and structuring of the data within 

Revit® and Maximo® and identified the following as best practices: 

• Creating consistent Revit® families and types. Equipment variations can be captured as a type within a single Revit® family. 

• Ensuring standardized naming conventions are utilized for the families, type, and subsystems in Revit®. 
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• Using consistent naming conventions in Maximo®. The Maximo® naming conventions should match the Revit® naming 

conventions for easy equipment identification and location.  

• Populating information in all the data fields in MAXIMO DB and also populating information in all the Revit parameter fields 

 

HNTB also provided detailed guidance for implementing the BIM-related best practices within Revit. 

 

HNTB also described key characteristics of a standard development framework for BIM/CMMS integration as follows: 

• Open Database Compliance (ODBC) – ODBC compliance makes it possible to access any data from any application, regardless 

of which database management system (DBMS) is handling the data.  

• Open Data Structures – Having open access to data is not enough; system developers also need to have open access to the 

structure of the data. Extensible Markup Language (XML) provides systems the ability to self-describe data for easier data 

sharing.  

• Open Reporting – Open reporting tools give the system developers the flexibility to either tightly integrate reporting 

capabilities within information systems or generate reports outside of any information system.  

• Open Spatial Data – Storing the coordinates of feature locations in an open data structure allows geographic features to be 

seamlessly shared between information systems.  

• Interoperability – Interoperability refers to the ability of systems to operate and communicate with each other. Applying an 

open approach to system design and implementation ensures true interoperability.  

 

5.1.2 Data Center Campus, the Heartland Region 6 

HNTB was engaged by the GSA and DoE to create a Data Center Campus 

located in Kansas City, MO.  The new campus is comprised of 5 buildings 

and sits on a 185 acre site.  Currently, the campus is under construction 

utilizing a Developer led Design-build procurement method, and as 

such, is the largest facility of its kind for the GSA in the United States. 

Nearly 2,500 employees will work at this facility that includes office 

space, research labs, and manufacturing areas.  

 

Beyond construction of the facility, one of the requirements for the 

contract award was working with the building users to create a facility 

management solution for the manufacturing equipment.  The facility 

holds 8,513 mostly unique pieces of manufacturing equipment many of 

which are custom created for its own production. The equipment 

contains over 150 design requirements that include vibration control, 

pact 

ed in 

Figure 6: Data Transfer Path for Data Center

Campus specialized utility connections and special foundations – all of which im

the overall building design. All of the equipment conditions were suppli

a Microsoft access database the building occupants currently use to manage 
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and maintain the manufacturing equipment.   

 

Approach 

The design team held a workshop with all of the 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

project stake holders to figure out a way to make

sure the design requirements were met, the

schedule was maintained, and the contractor

would have the information they needed to build it

right the first time. The outcome of this workshop

was the decision to push all of the design

requirements into BIM and use an informationally

complete BIM model as a lifecycle tool. The design

and construction team committed to modeling the

entire facility, including the occupant’s equipment

to help visualize the design criteria.  This

ultimately created a collection of 69 BIM models

that are all inter-linked to complete the campus.

Architects, mechanical consultants, structural

engineers, the general contractor, and building

owner all contributed model data to the create the 

complete set.      

 
Building Occupant shared their confidential equipment database which contained over 1.2M fields. This database contained the 

design criteria for the 8,513 pieces of manufacturing equipment installed in the building. Examples of that data are: 

 

Special power needs Venting Grounding 

Vibration isolation Drains Nitrogen 

Argon gas Exhaust requirements Chilled water 

Nitrogen CO2 Heating hot water 

Compressed air Steam Helium

Special foundations Vacuum 

Figure 7: Data Center Campus – Quantitative Metrics 
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Since none of the design team were familiar with using databases or running database queries out of MS Access, the building 

occupant placed a technician in the architect’s offices to help understand the database structure. They also performed ‘walk-

downs’ for each piece of process equipment being installed in the new facility taking into account equipment geometry as well as 

utility needs and any special conditions.  These walk-downs were field verifications of equipment size and design requirements.  

 
Workflow 

 

The project team established a workflow that would allow 

BIM metadata (non-geometric information in the model) and 

the occupant’s MS Access database to be merged on a regular 

basis.  This merger was accomplished by the architect 

modeling the 8500 pieces of process equipment based on the 

occupant’s walk-down information or field verification. These 

elements were roughly geometrically accurate (length, 

width, height) and represented all the process equipment 

that would be housed on the campus when it was complete. 

Once the elements were modeled, the required data fields 

were added to the BIM model as empty fields.  The database 

merge filled the fields with design criteria.  A piece of 

equipment after the data merge is shown below.  Note that 

not all of the fields have information in them – not every field 

is represented by each piece of equipment. 

 

The architects worked directly with the building occupant’s 

on-site representative to verify equipment locations and 

functionality. During the modeling process and continuing 

through design, the building occupant had a representative 

co-located with the design team.  This allowed the building 

occupant to double-check the BIM modeling and data 

migration process, and was also available to answer questions 

about errant issues within the database.  As an example, the 

owner has a numbering scheme for each piece of equipment 

which consists of three letters followed by a string of 

numbers.  Some elements had spaces between the numbers 

and letters while others didn’t which caused synchronization 

issues with the model.  This process not only allowed the 

design team better access to equipment but gave the owner 

a tool to validate their own database. 

Figure 8: Data Center Campus FM BIM 
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In addition to creating this equipment geometrically, the occupant / architect team then created metadata containers for each 

piece of equipment – essentially establishing a set of empty parameters within the BIM model. These containers accommodated 

the necessary design requirements for the process equipment and the owner’s database was then merged with the BIM model. 

Examples of these fields are: utility connections, special gases (argon, helium, etc), special foundation needs, vibration isolation, 

power supply, venting, etc. This allowed the entire team to visually query design criteria in BIM, run calculations for loads or 

utility supplies and it supplied the building occupant with a resource to track equipment. 

 

The database / BIM merge was accomplished by: 

• Populating a model with roughly geometrically accurate equipment and adding over 150 design parameters per piece of 

equipment in blank BIM parameters.  Equipment was given an alpha-numeric code that was to act as the primary key. This 

key became the family name in Revit and was also the primary key in the occupant’s database.  A key example would be 

FAC101012 which would link to only one piece of equipment.  Once the equipment is retired, the number is retired as well. 

• Once created, the BIM model was exported to MS Access using Autodesk’s Revit dbLink tool.  This supplied an access database 

complete with all of the modeled components in a format that was native to the BIM model. 

• This exported data was then merged with the building occupant’s information from their access database tying to the 

equipment ID as a primary key.  Since this was part of the model elements in the BIM, it supplied a way to connect the two 

databases consistently. 

• Once the data was merged, the updated building model database was then imported back into BIM populating the blank fields 

with design criteria. 

• Future updates to both the model and the equipment database were handled by re-preforming the export / import / export 

sequence. 
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Results 

 

This has been an on-going workflow for the entire construction documentation phase of the project with both positive results and 

some on-going challenges.   

 

Figure 9:  Data Center Campus Equipment Workflow 
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This process allowed the design consultants to leverage layered model and database merged into BIM to such an extent that they 

more than doubled the original amount of data that was being merged between database and model. The process lead to the 

ultimate creation of several custom tools to help verify data integrity between the regular database merges, find and locate key 

pieces of equipment, and perform many operations on 8500+ pieces of equipment that done manually would be time consuming 

and fraught with opportunity for error. 

 

The building occupant, less familiar with the design process, but very familiar with database technologies, began asking for the 

design models to be exported to a database format. The occupants found ‘viewing’ the design in a database format more 

practical and informative when paired with the design drawings rather than just the drawings alone. They were able to query 

spatial elements and quantities directly from the database version of the model and compare those to their design goals for areas 

and quantities.  

 

Some of the challenges faced with this workflow were systemic.  Due to the large amount of data being transferred between 

model and client database a Windows 32 bit operating system was not able to supply enough resources for a workstation to 

complete a data push.  The team ultimately had to build a 64 bit workstation utilizing MS Access 2010 (due to it’s 64-bit drivers) 

in order for the OS to have enough system resources to complete a data transfer.  Also due to the size of the data, we were 

required to break the model into pieces to make them small enough to be manageable with all the metadata.   

 
“There is no question that BIM makes our team better. It gave us an edge to win the Project. It 
helps us make better decisions by organizing massive amounts of information through design 

and construction. And its value as a way to efficiently operate and manage the facility is 
becoming more and more evident the closer we get to completion.” 

 - Building Owner / Lessor 
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Future  

 

As the project continues to progress, the building occupant and design team are exploring ways to integrate the final BIM model 

and Access data into IBM’s Maximo for future facility management. 

 

Technology 

For this workflow, HTNB utilized the BIM authoring application Autodesk® Revit® Architecture and used Autodesk’s dbLink tool (a 

Revit add on).  The database tools were MS Access 2010 and Microsoft’s 2010 ODBC drivers.  A 64-bit operating system was 

required for access to more than 3 GB of RAM so Windows 7 was utilized.  

 
 
 
 
 
 

Figure 10:  National Security Center Sample Equipment Visualization Queries 
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5.2 Integrating BIM with COBie Producing and Consuming Software 

5.2.1 Three Pilot Projects in Newark, New Jersey 
and San Juan, Puerto Rico, Region 2 
GSA is conducting a series of similar pilot projects on BIM for 

facility management for the Rodino Modernization, Degetau 

Modernization, and the New San Juan FBI Building in the Northeast 

and Caribbean Region. The pilot projects have the same goals: to 

link design and construction data to facility management activities, 

and educate GSA associates in different BIM uses.   

For all three pilot projects, the pilot project teams include the GSA 

Regional BIM Champion, the GSA Building Manager, the GSA Project 

Manager, the GSA Contracting Officer, and the BIM Consultant.  In 

addition, the Rodino Modernization includes the Design/Build 

Construction contractor, the Degetau Modernization includes the 

Design/Build Construction contractor, and the New San Juan FBI 

Building includes the Architect/Engineer (A/E). 

Background 

The pilot projects were selected for the various project scopes. The pilot projects include a partial building modernization, a 

limited scope heating, ventilating, and air conditioning (HVAC) modernization, and new construction. 

The pilot projects are implementing BIM for two different project delivery approaches.  The Rodino Modernization and the 

Degetau Modernization used Design-/Build-Bridging (Design/Build) and the New San Juan FBI Building used the traditional (Design-

Bid-Build) project delivery approach.  BIMs were created during the design phase for the pilot projects.   

 

Figure 11:  Data Path Transfers for Region 2 Pilot Projects 

FM Systems - TBD
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Integration

BIM/FMS Data – Standard COBie Specification

Excel Forms

Option 1: COBie Data

BIM Authoring Applications Other 3D Applications
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Figure 12:  BIMs from Rodino, San Juan, and Degetau Projects 

 

Technology 

Tentatively, the pilot projects have not decided on the software applications to interact with the BIMs.   

The pilot project teams specify the COBie format for facility data requirements for BIM for facility management. The pilot project 

teams are using Proliance® electronic project management system (ePM) as the collaboration site.  

The teams will use COBie data format to transfer facility data, as the facility management systems and file formats have not 

been identified, and the Onuma System to validate the COBie deliverables. 

Workflow  

For the Rodino Modernization, the A/E of Record is creating four Design Intent BIMs.   The Design Intent BIMs are split by 

discipline: interior architectural, exterior architectural, structural and MEP/FP.   

For the New San Juan FBI Building, the A/E of Record is creating a spatial concept BIM.  

Early Results 

The pilot projects have not reported any results from the initial project implementation.  
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5.2.2. Three Pilot Projects in Southeast Region 4 

The Southeast Region (Region 4 ) three pilot projects on 

BIM for facility management for the McCoy FB, the Martin 

Luther King FB, and the Godbold FB (Tuttle Annex). The 

three pilot projects have the same goal: to create a web 

based dashboard that queries facility data such as Spatial 

Data Management (SDM) and energy data from multiple 

facility management systems and As-Built BIMs.  In addition 

to having the same goals, the pilot projects have the same 

type of team members.  Pilot project members include 

GSA’s Property Management Service Center, GSA Facilities 

Management and Services Program (FMSP), BIM Consultant, 

and the Construction contractor.  

The pilot projects are only able to report early results from 

the initial BIM for facility management implementation.  

 

Background 

The pilot projects are implementing BIM for facility management for major renovations of existing facilities with different project 

delivery approaches.  McCoy FB and Martin Luther King FB used the traditional (Design/Bid/Build) approach and the Godbold FB 

used Design-Build Bridging (Design/Build) for the major renovations project delivery approaches.  BIMs were created early in the 

facility life cycle for the pilot projects.  McCoy FB and Godbold FB used BIMs during the design and construction phases and Martin 

Luther King FB used BIM during the construction phase. However, the BIMs were not created with the intent to use them for 

facility management.  For all three pilot projects, the teams started to update the BIMs for facility management near 

construction completion.  

Maximo, Spatial Data Management, & Smart Building Systems 

Option 2: - EcoDomus API

BIM/FMS Data – As-Built BIMs, Equipment Data, & Design Specifications

Excel Forms

Option 1: COBie Data

Autodesk Revit Other 3D Applications

Maximo, Spatial Data Management, & Smart Building Systems 

Option 2: - EcoDomus API

BIM/FMS Data – As-Built BIMs, Equipment Data, & Design Specifications

Excel Forms

Option 1: COBie Data

Autodesk Revit Other 3D Applications

Figure 13:  Data Path Transfers for Region 4 Pilot Projects 
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Figure 14:Screen Shoot for HVAC VAV Accessible information 

Technology 

All three pilot projects identify similar technology approaches for implementing BIMs for facility managementBIMs. The As-Built 

architectural and structural BIM(s) are entirely Autodesk Revit.  The As-Built MEP BIM(s)  are Revit MEP in some cases and Autocad 

MEP in others.  

The pilot project teams identify the following facility data requirements for BIM for facility management: 

• As-Built data 

• Equipment data  

• Design specifications 
 

Tentatively, the pilot projects will use the same software applications to interact with the BIMs.  The pilot project teams have 

decided to use Autodesk Revit and Navisworks as model viewers.    EcoDomus serves as the middleware viewer that integrates the 

As-Built BIMs with the facility management data.  Also, the teams will use EcoDomus for querying, transferring, coordinating, 

synchronizing, and viewing facility management data and As-Built BIMs. The teams may use a software application programming 

interface (API) to assist in transferring facility data. 

The teams will use multiple data formats, including IFC and COBie to transfer facility data. Automated transfers between native 

applications and EcoDomus allow users to track data within EcoDomus.  The pilot project team plans to automate and track 

changes in the native software applications.  The portal is also integrated with Google Maps, providing map-based navigation 

within Region 4. 

Through a detail involving the region’s Service Center 

division, Region 4 hopes to expand efforts and features 

of the region’s BIM for facility management research. 

The detail has involved expanding viewable and 

accessible fields by Building Management, O&M 

Contractors, and Regional Associates; as well as working 

with middleware software mapping for a more user 

friendly environment. Additional partnering on concept 

development and CMMS review has been conducted 

through the detail with both regional and national FMSP. 

The team has hopes of applying the concept, to one of 

the identified facilities, for a live BIM for facility 

management environment. 
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Workflow  

The pilot projects use different workflows for creating and updating the BIMs.   

For McCoy FB, the A/E created the BIMs and the BIM Consultant is updating the BIMs during Construction.   For Martin Luther King 

FB Tuttle, the Construction Contractor and subcontractors created and started the initial update of the BIMs through 

Construction.  For Godbold FB, the A/E created a design BIM then the Construction contractor and subcontractors (design build) 

created construction BIMs and updated them throughout construction.  For all three pilot projects, GSA will maintain updates to 

the BIMs after the pilot projects are complete. 

Early Results 

The pilot projects have reported early results from the initial project implementation.   

• So far, developing standards and prioritizing requirements are major obstacles to accomplishing their primary goal 

• It is more beneficial to identify the facility management data requirements at the beginning of the facility life cycle instead 

near construction completion  
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5.2.3 Region 3 NASA Langley Pilot 

Background 

 The National Aeronautics and Space Administration (NASA) has 
embarked upon a 15-year facility modernization program at its 
Langley Research Center (LaRC) in Hampton, Virginia. The General 
Services Administration (GSA) and NASA are jointly managing the 
implementation of this endeavor, known as New Town, which has 
a total estimated cost of construction at award (ECCA) of just 
under $200 million. The program scope includes the design and 
construction of six new buildings and renovation of two existing 
buildings. Concurrently, NASA is managing a demolition program 
that will clear space for the new buildings and also eliminate many 
older, less efficient facilities. The new buildings will each be 
delivered in approximately 2-year cycles with a total of 6 phases.   

In Phase 1, the Design-Builder’s Scope Of Work for Administrative 
ffice Building 1 includes a requirement to provide all as-built O

product data, warranty information, maintenance schedules and operations data for the building equipment inventory within the 
BIM Model deliverables. Current software tools have proven that equipment data can be automatically imported and exported to 
and from Computerized Maintenance Management Systems. The cost and time savings for a highly coordinated and efficient 
transfer of building data through the construction phase and into the building operations phase is substantial for NASA. Further, 
the cost and time savings of keeping Record BIM Models current using automated tools throughout building operations is also of 
significant value for NASA. 

GSA awarded a task order to View By View / Ecodomus to integrate BIM and Facility Management data.  The objective of this task 
order is to prove that an integration between the AOB1 Revit Models and NASA’s LaRC IBM Maximo CMMS is possible and valuable. 
The contractor is tasked with providing a feasibility study, an implementation plan, and performing the implementation according 
to plan. Further integration between the AOB1 Revit Models and BAS System, LaRC CMMS and GIS will be optional. 

 
 
 
 
 

Maximo
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Figure 15:  Data Path Transfers for Region 3 NASA Pilot 
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Technology 

The project team is using Revit to create BIMs viewing these models in both Navisworks and EcoDomus.  EcoDomus is used to 
query data, transmit and synchronize data between BIM and CMMS. 

Figure 16:  Selection of 'Major' BIM Object Types which will determine which BIM Objects will be integrated with CMMS 

Results 

Although the pilot is only in the first phase of implement, 
there were several lessons learned regarding project set up 

 

 

Figure 17:  Access documents by clicking on BIM Object 

and the implementation plan.  Facility management buy-in 
and leadership is crucial to the success of the pilot.  This 
can only occur when all parties understand how BIM for FM 
can benefit each party involved.  Without this, the 
emerging technology such as this stands no chance against 
entrenched standard practices and ways of doing business. 
Moving forward, it would have been better to demonstrate 
real life workflow and use case scenarios that would 
benefit real life owners such as PMs, Building Operator 
technicians and directors etc.  Create a narrative from the 
perspective of the people whose lives it would improve and
show in this narrative how it would make them feel better 
every day.  Make this as real as possible.  The thing people 
understand most is ‘what does this have to do with me?’ 



 
 

 

In addition, strict security gguidelines did not allow GSA to integrate directly with NASA’s CMMS sysystem.  Instead, the BIM/COBie to 
Maximo CMMS integration wwas demonstrated on the test servers outside of NASA’s firewall.  Direcct integration may be possible in 
the future phases.   

 

Use of standard equipmentt classifications could help to automatically assign equipment within CCMMS to the appropriate category 

or type.  Since the facility y had a custom classification system, there was increased subjectivitty and additional costs for manual 

entry of the data. 

 

Project as-built BIMs shouldld be updated throughout construction and synced with the design BBIMs to ensure consistency in the 

data integrated with the CMMMS. 
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Background 

The pilot projects were carrefully selected because of the project scope, full modernization of MMEP for both buildings. The entire 

10WJ building was renovatted and equipped with new mechanical equipments. The contractoor provided necessary information 

including COBie data for eqquipment as part of the As-Built BIM deliverable requirements. Undeer the similar scope, the Whipple 

Federal Building received nnew equipments for most of the building mechanical systems includinng the geothermal energy system. 

The data of mechanical systystems were input into BIM model for the future integration with BAS/CCMMS.  The electronic copy of the 

As-Built documents includinng shop drawings, product information, owner’s manual were provideed by contractor, and linked with 

efully selected because of the project scope, full modernization of MEP for both buildings. The en

ed and equipped with new mechanical equipments. The contractor provided necessary information 

uipment as part of the As

ew equipments for most of the building mechanical systems including the geothermal energy system. 

ems were input into BIM model for the future integration with BAS/CMMS.  The electronic copy of the 

g shop drawings, product information, owner’s manual were provided by contractor, and linked with 

Figure 18:  Region 5 BIM and FM Pilot Project
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The Greak Lakes Region 5 

The Great Lakes Region 5 is conductiing two pilot projects on BIM for 

facility management for the 10 W.Jacckson (10WJ) building in Chicago 

(IL) and the Whipple Federal Building  in Fort Snelling (MN).  The goals 

are: to link As-Built BIM data to faacility management systems; and 

provide the critical data for BAS/CMMMS; and provide electronic version 

of the As-Built data linked with 3D eleements in BIM model; and identify 

design systems and zones in BIM modeel to improve facility management 

and operations.     

BIM models were initially created by y the A/E team during the design 

stage.  However, BIM models were deeveloped to be As-Built BIM model 

by incorporating changes made in coonstruction for both graphics and 

data.  Utilizing the BIM integration sessissions, all team members put the 

collaborative efforts to reflect the As--Built conditions and to ensure the 

accuracy. Managing the changes susuch as routing ASI has been 

established during BIM integration sessissions in construction.   
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proper elements in BIM model. Also both BIM models identify the design systems so that facility managers will be able to verify 

the systems and connections.  

 

Technology 

For both projects, GSA Region 5 BIM Standards were complied to ensure the consistency in BIM models. Two models were 

required, Design model and As-Built Model, in three formats; 1. BIM authoring tool (in this case, Revit); 2. Navisworks and; 3.IFC.  

The Level of Detail and BIM Execution Plan were required in order to comply with BIM Standards.  Additionally, the Region 5’s 

Revit templates were provided to each A/E to make the deliverables consistent for level of detail, information format, file 

naming convention, browser structure, etc.  The GSA templates included Spatial Data Management and COBie modules to assist 

the A/Es to deliver information for facility management.  10WJ model is fully developed to be FM BIM and ready to integrate with 

the current CMMS application, “Angus Anywhere.” The attempt for integration is currently in progress. 

 

 

Workflow 

Region 5 exercised a soft version of Integrated Project Delivery (IPD) methods by having a regularly scheduled BIM integrated 

sessions throughout the design and construction phases.  At a minimum, architects, engineers, BIM technicians, contractors and 

GSA Regional BIM Champion were required to attend the session.  Most of the major issues were discussed and decisions were 

made collaboratively by the team.  The main topics for discussion include defining of member’s roles and duties, change order 

management, design changes, model updating and sharing, degree of detailed information in BIM, etc.  After changes were 

completed, the team also verified and approved the changes made in BIM models to ensure the accuracy in the final As-Built BIM 

models. (Check and Balance)    

         

Early Results 

The pilot projects have reported early results from the initial project implementation. 

• Region 5 BIM Standards has ensured the consistency in the BIM deliverables. 

• COBie is critical to FM application and it has been included in the GSA Region 5 templates.  It has been implemented to 

provide necessary data for facility management.   

• File structure for shop drawings, product information and owner’s manual have been developed and organized as part of 

the As-Built documentation deliverable.  Easy access from 3D elements to the documents has been established in BIM 

models.  
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5.2.5  Region 3 Camden Annex Lifecycle BIM Project 

 

 Background 

The Camden BIM for FM and Energy Management Pilot 

objective is to provide previously unavailable tools to 

Facilities Managers and Building Engineers by integrating 

currently disparate BIM, CMMS, and BAS building 

information systems into a single application.  For Facilities 

Managers reports will include but not be limited to Planned 

vs. Actual energy performance of the building, building 

floors, building zones, building rooms, and building 

equipment.  These reports will also provide location of the 

equipment, service history of the equipment and warranty 

information about the equipment.  For Building Engineers, 

a tablet device will be utilized in the field to 

instantaneously access location, performance, service, and 

warranty information and access to operations and 

maintenance documents of equipment.  This information 

can be shown geometrically in a BIM model allowing the 

Building Engineers to better understand the relationships 

between and locations of building floors, zones, rooms, 

enants, systems, system components and energy sensors. t

 

 

Figure 19: Data Transfers for Region 3 Camden Annex  
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Figure 19:  Camden Annex Lifecycle BIM Workflow 
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conclusion 
There is a great opportunity for the use of BIM for Facility Management.  This BIM Guide Series establishes GSA’s business need fo
BIM and Facility Management, highlighting efficiency and quality gains for multiple GSA stakeholders.  This Guide also provides 
implementation guidance for project teams, based on our lessons learned from current pilot projects, including the development 
of a BIM Execution Plan to communicate how FM BIMs will be created and transferred to GSA.  This Guide discussed the minimum 
modeling and technology requirements establishing the need for industry and open standards using a GSA National Equipment 
Standard, IFCs and COBie.  It also outlines the technology requirements for a future BIM Server.  Finally, this Guide discusses 
various implementation approaches from our current pilot projects. 
 
While this Guide has documented GSA’s journey of implementing BIM and Facility Management, there are still many more issues 
and questions to be answered.  GSA plans to continue to establish best practices and lessons learned in this area, including: 
 

• Establish the business value of BIM and FM through quantitative and qualitative metrics from on-going GSA pilot projects 

• Identifying additional business needs for BIM and Facility Management 

• Promote the use of open standards for data transfer to Facility Management 

• Gather lessons learned from pilot projects to develop best practices for implementing BIM for FM 

• Identify and narrow the technology gap required to update and maintain BIMs during FM 

• Identify the data requirements to integrate other building information technologies, such as GIS and Smart Buildin

technologies with BIM  
 

GSA welcomes any constructive feedback or comments on this Guide. 

r 
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Appendix B: Glossaary  
 
2D – two dimensional 
 
3D – three dimensional  
 
4D – four dimensional  
 
A/E – Architect and Engineeer 
 
APIs - Application Programmming Interfaces 
 
As-Built BIM - Editable copy y of the Record BIM that is constantly updated to represent the currennt building and systems 
configuration. 
 
BIM – Building Information MModel  
 
CAD – Computer-Aided Desisign 
 
CAFM – Computer Aided Faccility Management 
 
CMa – Construction Managerr as Agent 
 
CMc – Construction Managerr as Contractor 

CMMS - Computerized Mainnttenance Management System: a type of management software that peerforms functions in support of 
operations and maintenancee (O&M) programs. The software automates most of the logistical funnctions performed by O&M staff.4 

COBie - Construction Operaations Building Information Exchange (COBie): an information standardd that captures facility data 
generated during the facilitty’s design, construction and commissioning phases.  
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4
 U.S. Department of Energy, Federal Energy Management Program. Accessed December 02, 2010. 

http://www1.eere.energy.gov/femp/program/om_cmms.html
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software that p
operations and maintenance (O&M) programs. The software automates most of the logistical fu
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Construction BIM - Buildingg information model typically representing a single building system creeated for purposes of planning, 
scheduling, coordinating, faabricating components and executing construction. Model elements arre accurate in terms of size, 
shape, location, quantity annd orientation and may include fabrication, assembly, detailing and nnon-geometric information. 
MEP/FP systems models incclude primary keys that link them to the COBie data. Construction BIMIMs are maintained in the native 
format of the authoring sofftware. 
 
Coordination BIM - Composisite model that includes multiple Design or Construction BIMs, registerred spatially, used for the 
purposes of interference chhecking (clash detection), visualization and 4D applications during connstruction. Coordination BIMs are 
maintained in the native foormat of the coordination software. 
 
CxA – Commissioning Agentt 
 
Design Intent BIM - Buildingg information model(s) created by and conformed to the bid addendaa by the A/E. Elements are 
modeled per BIM Guide Seriies 02 and are accurate in terms of quantity, size, shape, location andd orientation. The Design Intent 
BIM includes the Spatial Proogram model. Elements also contain primary keys that link them to thhe COBie data. The Design Intent 
BIM must be submitted in bboth .ifc and native format. 
 
 
ERP - Enterprise Resource PPlanning  
 
FMSP - Facilities Managemeent and Services Program 
 
FP – Fire Protection 
 
GC – General Contractor 
 
GUID – Globally Unique Idenntifier 
 
HVAC – Heating, Ventilatingg, and Air-Conditioning 
 
IDIQ – Indefinite Delivery, InIndefinite Quantity 
 
IFC - Industry Foundation CClasses: an object oriented neutral file format with a data model deveeloped by buildingSMART 
(International Alliance for InInteroperability, IAI) to describe, exchange and share information typiically used within the building and 
facility management induststry sector (AEC/FM).  IFC is currently in the process of becoming the oofficial International Standard ISO 
16739.  
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MEP/FP – Mechanical, Electtrical, Plumbing, and Fire Protection 
 
NEST – GSA’s National Equippment Standard Team: develops equipment standards for the identificcation, classification, collection, 
and coding of equipment wwiithin facilities to ensure that this data and information complies withh industry standards and is 
consistent throughout GSA..5 
 
NIBS – National Institute of  Building Sciences 
 
O&M – Operations & Mainteenance 
 
ODBC - Open DataBase Connnectivity  
 
Record BIM - Multiple Consttruction BIMs, organized by building system and floor and registered spspatially, that represent the final 
as-constructed building andd components configuration, including Architectural Supplemental Inststructions, Change Notices, and 
field changes. Base buildingg model conforms to BIM Guide Series 02 specification. MEP/FP systemms models include primary keys 
that link them to the COBiee data. Record BIMs must be submitted in both .ifc and native format.. The Record BIMs will be archived 
as part of the project recorrd and also copied to the Central Facility Repository as the As-Built Buuilding Information Model (BIM). 
 
SBS – Smart Building Systemms integrate major open building systems on a common network. Smarrt Building Systems share 
information and functionaliity to improve energy efficiency, operational effectiveness, and occuppant satisfaction.6 
 
SDM – Spatial Data Managemment – GSA’s national effort to create, update, and maintain its spatiaal data and associated Computer 
Aided Design (CAD) floor plaans to accurately reflect the national federally owned inventory.7 
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5
 Keady, Robert. GSA Nationaal Equipment Standard Team. Washington, D.C.: U.S. General Services Admministration. 

6
 U.S. General Services Adminnistration. Public Buildings Service. The Office of Facilities Management annd Services Programs. 2010.  

Integration of Smart Buildinggs Technology in GSA PBS. http://www.gsa.gov/graphics/fas/Smart_Buildiings.pdf 
7
 U.S. General Services Adminnistration. Spatial Data Management Overview. http://www.gsa.gov/portrtal/content/104479 
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For further information abbout this GSA BIM Guide Series: 08 – BIM Guide for Facility Manageement or to submit comments or 

questions, please visit the NNational 3D-4D-BIM webpage at http://www.gsa.gov/bim or contact:  

 

The National 3D-4D-BIM Proogram 

Office of Design and Constrruction 

Public Buildings Service 

U.S. General Services Adminnistration 

1800 F Street NW Suite 33000 

Washington, DC  20405 
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