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EXECUTIVESUMMARY

A Building Information Moded . L a a)digkabreptesentation of physical and functional characteristics

2F | ¥ FoBuctessiulyy implement BIM, a project team must perform detailed and comprehensive
planning. A well documentedIM Project Execution Plawill ensure that all parties are clearly aware of

the opportunities and responsibilities associated with the ipavation of BIM into the project

workflow. A completedBIM Project Execution Plan showdfine the appropriate uses for BIM oa

project (e.g., design authoring, cost estimating, and design coordinatedohg with a detailed design

and documentatiorof the process for executing BIM throughdut LIN2 2SO0 Qa f AFS0Oe Of So
created, the team can follow and monitor their progress against this plan to gain the maximum benefits

from BIM implementation.

This Guide provides a stiwred procedure as displayed ifrigurei-1, for creatingand implementinga
BIM Project Execution Plan. The four steps within the procedure include:

1) Identify high value BIM uses during project planning, design, coasbn and operational
phases

2) Design theBIM executiorprocess by creating process maps

3) Definethe BIM deliverablem the form of information exchanges

4) Develop the infrastructure in the form of contracts, communication procedures, technology

and quality control to support theanplemertation

BIM Project Execution Planning Procedure

. Define project anditeam value
dentity, dB'M Goals B4 rough the identification of BIM
and Uses Goalsiand|Uses;

Develop a process whichincludes
tasks/supported by BIM along with
information exchanges:

Design BIM Project
Execution Process

Develop the information content,
level of detail and responsible
parfy foreachiexchange:

Develop Information
Exchanges

Delivery Strategy / Coniract

Define Supporting [ Definethe projectinfrasiruciore
Infrastructure for BIM grequiredifo supporithe developed
Implementation BIMiprocess:

Communication Procedures
Technology Infrastructure Needs

Model Quality Conirol Procedure

Figurei-1: The BIM Project Execution Planning Procedure

1Readers who are not familiar with these concepts should first review the National Building Information Modeling
Standard, Part lavailable at http://www.buildingsmartalliance.org/nbims .
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The goal for developing this structured procedure is to stimupdéegningand direct communicatioty

the project team during the early phases of a projed@the team leading the planning process should
include members from all the organizations with a significant role in the profgictcethere is no single
best method for BIM implementation on every project, each team must effectively design a tailored
exeation strategy by understanding the project godlee project characteristics, and the capabilities of
the team members.

This BIM Project Execution Planning Guide is a product of the BIM Project Execution Planning
buildingSMART allianze (bSa) Project. The bSa is charged with developing the National Building
Information Modeling Standasd (NBIMS). ThiGuide was developed to provide a practical manual that

can be used by project teants designtheir BIM strategy and develoa BIM Project Execution Pla

The core modeling and information exchange concepts have designedio complemern the long

term goals of the bSim the development of a standard that can be implemented throughout the AECOO
Industry to improve the efficiency and effectiveness dfl Bhplementation on projects.
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READER® GUIDE

This Building Information Modeling (BIM) Project Execution PlannimdeGai directed toward readers
with a fundamental understanding of BIM concepts

Theeightchapters in thisuide provide:

e An overview of the BIM Project ExecutiBlanning Procedure (Chapter Qne

¢ A method b identify BIM Uses (Chapter Two

e A procedurdor designing the BIM Press for the project (Chapter Three

¢ A method for defining the Information Elxange Requirements (Chapter Four

¢ A method to define the infrastructure necessary to suppbg BIMProcess (Chapter Fiye

e A structured method for teanimplementation of the procedure through a series oéetings
andintermediate tags (Chapter Sjx

e A structured method for individual organizational developmenttygical methods for BIM
implementation (Chapter Seven)

e Conclusions and Recommendations for projects and organizations implemented BIM based on
lessons learned through the creation of the Guide (Chapter Eight)

Appendices provide additional resources for implementing the BIM Project Executamiriy
Procedureon a project. These resources incluglank template formgor completing each step within

the process. There are also example process maps and information exchange examples for a sample
project. The sample project used is a hypothetiahbratory poject with a limited number of BIM Uses

so that it is easy tanderstand

Electronic resourcesare available at the project websiténttp://www.engr.psu.edubim). These
resources include Microsoft Excgpreadsheets for various template files, a Microsoft Visio file with
template process models, and an Adobe PDF template form for completing an execution plan. Project
teams can use these documents to develop their BIM Project Execution Plan, or copyprigtero
content to any customized organizational documents.

2 Readers who are not familiar with these concepts should first review the National Building Information Modeling
Standard, Part lavailable at http://www.buildingsmartalliance.org/nbims .
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1 CHAPTERONEZ OVERVIEW OF THEPROJECTEXECUTION
PLANNINGPROCEDURE FOBUILDING INFORMATIONMODELING

Il. Introduction to Building Information Modeling

Building Information ModelingdBIM)is a process focusean the developmentuse and transfeof a
digital information model of a building proje¢b improve the design, construcin and operations of a
project or portfolio of facilities The National Building Information Modeling Standards (NBIMS
Committee defines BIM as

oX a digital representation of physical and functional chéeaistics of a facility A BIM is a
shared knowledge resource for information about a facility forming a reliable basis for
decisions during its lifeycle; defined as existing from earliest conception to demolition. A
basic premise of BIM is collabowati by different stakeholders at different phases of the life
cycle of a facility to insert, extract, update or modify information in the BIM to support and
NEFfSOG GKS Netda 2F (KFG adl 1SK2t RSNWE

When properly implementeddIM can provide many benefite a project. The value of BIM has been
illustrated throughwell planned projects which yielihcreased design quality through effective analysis
cycles; greadr prefabrication due to predictabligeld conditions; improved field efficiency by visualizing
the planned construction schedul@creased innovation through the use of digital design applications;
and many more.At the end of the construction phase, valuable information can be used by the facility
operator for asset management, space planningd amaintenance scheduling to improve the overall
performance of the facility or a portfolio of facilitiesrd, there havealsobeen example®f projects
where the team did not effectively plan the implementation of Bdltl incurredincreasedcostsfor the
modeling services, schedule delays due to missing information, ldathel to no added value.
Implementing BIM requires detailed planning and fundamental process modificatiortheagoroject
team members to successfully achieve the value frometbailable model information.

BIM can be implemented at many phasksoughouta project, but the current technology, training, and
costs of implementation relative tadded valuemust always be considered when determining the
appropriate areasnd leves of detail neededh the information modeling processe§eams should not
focus on whether or not to use BINh genera) but instead they need to define the specific
implementation areas and use#\ team shouldaim to implement BIM at the level needed tmaximize
value while minimizing the cost and impact of the modeling implementation. This requires the team to
selectively identify appropriate areas for BIM implementation and plan these implementation areas in
detail.

3NBIMS 2007 available athttp://www.wbdg.org/pdfs/INBIMSv1_pl.pdf .
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- I2. Why Should the Project Team Devel op a BIM Project Execution Plan ?

To effectivelyintegrate BIM into the project delivery process, it is important for the team to develop a
detailed execution plan for BINmplementation A BIM Project Execution Plan (higvafter referred to

as theBIM Plaf® outlines the overall vision along with implementation details for the team to follow
throughout the project. Th&IM Planshould be developed in the early stages of a prgjeattinually
developed as additional partfgants are added to the projecgnd monitored, updated, and revised as
needed througlout the implementation phase of the projectThe plan shouldefinethe scope of BIM
implementation on the project,identify the processflow for BIM tasks define the information
exchangs between parties, andescribethe required project and company infrastructure needed to
support the implementation.

By developinga BIM Planthe project and project team membecanachievethe following value:

1. All partieswill clearly understanéind communicate thatrategicgoals for implenenting BIM on
the project

2. Organizationsvill understand their role and responsibilitie the implementation

3. The teamwill be able to design amxecutbn process which is well suited felach team
membei@business practices and typiaaiganizationalvorkflows

4. The plan will outline additional resources, training, or other competencies necessary to
successfully impiment BIM for the intended uses

5. Theplan will provide a benchmark for describing the process to futumndigipants who join the
project

6. The purchasinglivisionswill be able to define contract language to ensure that all project
participants fulfill their obligations

7. The baseline plan witlrovide a goal for measuring progress throughout the project.

BIM, likeother new technologies, can carry some level of additional process risk when implemented by
teams that are not experienced with the implementation procemsif people are not familiar with the
strategies and processes of their team membddétimately, the entire team will gain value through the
increased level of planning by reducing the unknowns in the implementation process thereby reducing
the overallrisk to all parties and the project.

I3. The BIM Project Execution Planning Procedure

This guide outlines a four step procedure to develop a detadéd Plan The procedure is designed to
steerowners, program managersnd early project participants thiagh a structured process to develop
detailed, consistenplansfor projects. This procedure was developed througmaualti-step research
process which included industry interviews with ov€rindustry experts, detailed analysis of existing
planning documaets, focus group meetings with industrparticipants process mappingesearch to
design an efficient and effective mapping structuaed case studsesearchto validate the procedure.
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The four steps, shown inigure X1, consist of identifying the apppriate BIMgoals anduses on a -
project, designing the BIM execution procesigfining the BIM deliverablesand identifying the

supporting infrastructure to successfully implement the plafhese steps are introduced in the
following sections, and thea chapterin this guideis dedicated to explaining the details related to each
step. Detailed templates have also been created to support each of these steps. These templates are
available on the project website as well #ee printed exampls includedin the Appendicesof this

guide

BIM Project Execution Planning Procedure

- Define project andifeam value
Identify dB'M Goals ¥ through the identification of BIM
RIS Goalsiand Uses;

Develop a process whichincludes
tasks supported by BIM along with
information exchanges:

Design BIM Project

Execution Process

Develop the information content,
|levellof detailland responsible
parfy foreachiexchange:

Develop Information
Exchanges

Delivery Strategy / Coniract

Define Supporting [ Definethe projectinfrasiruciore
Infrastructure for BIM grequiredifosupportithe developed

Communication Procedures

/ Technology Infrastructure Needs

Implementation BIMiprocess:

Model Quality Confrol Procedure

Figure 11: The BIMProjectExecution Planning Procedure

Identify BIM Goals and Uses

One of the most important steps in the planning process is to clearly diéfenpotential value

of BIMon the project and for project team members through defining twerall goals for BIM
implementation. These gals couldbe based orproject performanceand include itemsuch as
reducing the schedule duration, ackiag higher field productivityincreasing quality reducing

cost of change ordersyr obtaining important operational data for the facilityGoals may also
relate to advancing the capabilities of the project team members, for example, the owner may
wish to use the project as a pilot projett illustrate information exchangebetween design,
construction and operations or a design firm may seek to gain experience in the efficient use of
digital design applicationsOnce the team has definetsieasurablegoals, both from a project
perspective ad company perspective, then the specific BIM uses the projectcan be
identified.
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The guide includeswenty-five common uses for BIM which have been identified through
analysis of project case studies, interviews with industry experts,rangw of literature. A

BIM Use is a unique task or procedure on a project which can benefit from the integration of
BIM into that process. Theventy-five identified uses are not comprehensive, but provide a
good representation of the current useof BIM within tle industry. Severalxamples of BIM
Usesinclude design authang, 4D nodeling, cost estimating space managemerand record
modeling The team should identifand prioritizethe appropriateBIM Useswvhich they have
identified asbeneficial to the project The procedure for identifying BIM Goals and Uses
discussed in further dethin ChapteTwoof this guide.

Design the BIM Execution Process

Once the team has identified the BIM Useqracess mapping procedure for planningetBIM
implementationneeds to beperformed. Initially, a high level map showing the sequencing and
interaction between the primary BIM Uses on the project is develofse@ Figure -R). This
allows all team members to clearly understand how their workcpsses interact with the
processes performed by other team members.

Lavel 1: B1M Execution Planning Process
Proyect Tise

e v L : | emieemema $ 3 o ()

Information Exchanges
i

Figure 12: High Level BIM Use Map (see Chapter 3 for full size image)

After the high level map is developed, then more detailed process maps should be selected or
designed by thedam membergesponsible foreach detailed BIM Use. For example, the high
level map will show how the BIM authoring, energy modeloagtestimating, and 4D modeling

are sequenced anéhterrelated A detailed map wilthow the detailed procesthat will be
performed byan organizationor, in some caseseveral organizationsuch may be the case for

energy modeling.The procedure for designing the BIM execution prodesdiscussed in further
detail in Chapter 3 of this guide.

Building Information Modeling Execution Planning Guide
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Develop Information Exch anges 1

Once the appropriate process maps have bekveloped the information exchanges which
occur between the project participanshouldbe clearly identified. It is ingutant for the team
members,in particdar the authorand receiver foreach information exchange transaction, to
clearly understand the information contenfThis information content for the exchange can be
defined in the Iformation Exchangeable a portion of which isdisplayel as anexample in

Figure 13. The procedure for defining the information excharsge discussed in further detai
in Chapter Fouof this guide.

INFORMATION EXCHANGE WORKSHEET

Information Responsible Party
Accurate Size & Location, include A__Jarchitect
materials and object €__|Contractor
v |civil Engineer

=

B General Size & Location, include FM__|Facility Manager

MEP _|MEP Engineer

¢ Schematic She & Lncalion SE |structural Engineer
TC _ |Trade C

parameter data

Information Exchange Title Record Modeling 40 Modeling 3D Coordination Design Authoring
Time of Ezchange [SD, DD. CD. Construction) Construction co co co

Model Reciever FIr c C,TC ALL
Reciever File Format

Application & Yersion

Model Element Breakdown Info Fiesp  Additional
Party Information

A [SUBSTRUCTURE
Foundations

Standard Foundations

Special Foundations
Slab on Grade

Basement Construction
Basement Excavation
Basement Walls
B |SHELL
Superstructure

Ezterior Enclosure

| Floor Construction
| Fioof Construction

Exterior Walls
Esterior Windows
Esterior Doors.

Roofing

| Fioof Coverings
| Fioof Openings

C |INTERIORS
Interior Construction

Stairs

Partitions

Interior Doors

Fittings

Stair Construction

Figure 13: Portion of thdnformation Exchang&preadshediemplate

Define Supporting Infrastructure for BIM  Implementation

After the BIM uses for the project have been identified, the project process maps
customized, and the BIM deliverables are definltk team must developthe infrastructure
needed on the project to support the planned BIM process. This will include the definition of
the delivery structure and contract language; defining the communication procedures; defining
the technology infrastructure; and identifying quality control prdaees to ensure high quality
information models. The procedure for defining the infrastructure along with methods to
implement and track progressasscussed in further dethin Chapter 5 of thiguide
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- I4. What Information is Included in a BIM Project Exe cution Plan ?

When complete, thd8IM Plarshould address the following categories of information:

1. BIM Project Execution Plan Overview InformationDocument the reason for creating the
Project Execution Plan.

2. Project Information: The Plan should include critical project information such as project
numbers, project location, project description, and critical schedule dates for future reference.

3. Key Project ContactsAs part of the reference information, A BIM Plan sldoinclude contact
information forkey project personnel.

4. Project Goals / BIM ObjectivesThis section should document the strategic value and specific
uses for BIM on the project as defined by the project team in the initial step of the planning
procedue. Additional information regarding thistegory is included in Chapter Two

5. Organizational Roles and Staffin One of the primary tasks is to define the coordinator(s) of
the BIM planning and execution process throughout the various stages of the project. This is
particularly important when identifying the organization(s) who will initiate the development of
the BIM Plan, as well as the required staff to successfully implement the plan.

6. BIM Process Desigrifhis section should clearly illustrate the execution process through the use
of process mapwhich are developed in the second step oé tplanning procedure. Additional
information regarding thisategory is included in Chapter Three

7. BIM Information Exchanges The model elements and level of detail required to implement
each BIMUseshould be clearly defined in the information exchangeguirements Additional
information regarding thisategory is included in Chapter Four

8. BIMand Facility Data Requirements¢t KS 2 gy SNDa NBI|jdzZANBYSyda F2NJ
and understood.

9. CollaborationProcedures:The team should develop theiregtronic andcollaboration activity
procedures. This includdise definition ofmodel managemenprocedurese.g., file structures,
and file permissions) as well gpical meetingschedules andgendas.

10. Model Quality Control ProceduresA procedure foensuring that the project participants meet
the defined requirements should be developed and monitored throughout the project.

11. Technology InfrastructurdNeeds Thehardware, software and network infrastructure required
to execute the plan should be defide

12. Model Structure: The team should discuss and document items such as model structure, file
naming structure, coordinate system, and modeling standards.

13. ProjectDeliverables The team should document deliverables required by the owner.

14. Delivery Strategy/ Contracts: This section should define the delivery strategy which will be
used on the project. The delivery strategy, e.g., debigjifd vs. desigibid-build, will impact
implementation and it will also impact the language which should be incorporattedthe
contracts to ensure successful BIM implementation.

Note: These items are discussedurther detail in Chapter 5 of this guide

Building Information Modeling Execution Planning Guide
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I5. Who Should Develop the BIM Plan? -

To develop the BIM Plan, @anning team should bassembledn the early stagesf a project This

team should consist of representatives from all the primary project team members including the owner,
designers, contractorgngineers, majospecialty contractors, facility manageand project owner It is

very important for the ower, as well asall primary team members to fully support the planning
process. For the initial goal settingneetings key decisiormakers should be represented from each of

the organizationsso that the overall goals and vision for implementation on fveject are clearly
defined for further planning initiatives. Once this initial goal setting is complete, then the detailed
implementation processes and information exchanges can be developed and implemented by the lead
BIM coordinators for each of theapties.

The lead party focoordinatingand compilinghe BIM Planshould be clearly identified. This role may
vary based on the project delivery method, the timing of Bl Plandevelopment, and the expertise

of the participants. Parties who may teahis planning initiative could include the owner, architect,
program manage or construction manager. For some projects, it may be beneficial to have an initial
party start the planning, e.g., the owner may begin the planning prior to contracting asitlitional
parties for their services, and then tledM Planmay be transitioned and completed by another party,
such as the construction manager or architect. In some circumstances, it may be beneficial to contract
with a third party to facilitate the ginning procedure if the team is inexperienced or the team finds it
beneficial to have a facilitator for the planniagtivities

I6. What Meetings are Needed to Successfully Develop the BIM Plan?

TheBIM Plarfor the project cannot be developed in isolation. No one party within the pragsoh can
adequately outline the execution plan, while also obtaining the necessary team member commitments
for successfuBIM implementation. In order to have a succesgfdject using BIM, full coordination

and collaboration by all parties is an absolute necessitiye planning team should conduct a series of
planning meeting to develop the execution plan. On most projea@sminimum oftwo or three
meetings will be neded to develop the overaBIM Plan The initial meeting will need to have key
decision makerdor all organizations. Followp meetings will require fewer people, and be more
targeted on the details related to executionA detailed outline of a seriesf four meetings for
developing theBIM Planis included in Chapter 6 of this guide and includes template agendas and
interim activities to be performed by the planning team.

7. How Does the BIM Planning Procedure Integrate With the National BIM
Standard?

The National Building Information Modeling StandardNBIMS is currently being developed by the
buildingSMART allianze apart of the National Institute for Building ScienceBhe goal of the NBIMS is
to identify and define standard information exchanges that are requiredamility projects. The BIM
PlanProcedure is designed to complement the standard exchaagairementsunder development in

Building Information Modeling Execution Planning Guide
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the NBIMSinitiative. Ultimately, the visiomwill be that a project team can seamlessly integrate the
information exchangem the NBIMS with step 3 of this execution plannprgcedure which focuses on
Information Exchang&equirements. As the information exchanges becotaedard throughout the
industry, the third step of this process could be simplified by referencing the standard exchanges,
instead of providing a custom information exchange requirement for a task.

The BIM PlanProcedure will also be submitted for potential acceptance as a standard procedure for
creating BIM Project Execution Plans for incorporation into the NBIMBe industry standardizes the
procedure for planning th BIM Excution on projects, the orgarizations can create their typical
company workflows and procedures in a format to easily integrate withBh@ PlanProcedure. This

will make it easier for teams to quickly plan the execution strategy on a project. If all organizations map
their standad processes, then the project execution planning procedure is a design task which compiles
the different work processes from the various team mendysee Figure-4). It will also make it easier

for team members including the owner to quickly and effeely understand and evaluatexecution

plans since they wible organized in a standard format with consistent information.
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‘ x:“nobs __METHODS METHODS
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= have methods
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INTEGRATED
BIM PROCESSES
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INFORMATION
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Figure 14: The BIM Project Execution Plann®gncept
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2 CHAPTERTWO Z IDENTIFYINGBIM GOALSAND USES FOR A
PROJECT

The first step in developing a BIM Project Execution Plan is to identify the appropriate BIM Uses ba
on project and team goals. A current challenge and opportunity faced by thg gaject planning
team is identifyingthe mostappropriate uses for BIM on a project given the project characteristics,

LI NOAOALI yiaQ 321 a | ¢ ksk didcatibns. Kherd ard Sany differghtasks KSR S
which can benefit from the torporation of BIM Theséenefitsare documentedas BIM Uses, and this

guide includeswenty-five uses for consideration on a project (see Figw¥).2The goal of this chapter

is toprovide a methodor identifying appropriateBIM Uses for project implementation.

PLAN DESIGN CONSTRUCT OPERATE

Existing Conditions Model

Cost Estimation

Phase Planning
Programming
Site Analysis

Design Reviews

Design Authoring
Energy Analysis

Maintenance Scheduling
Building System Analysis

-Primcry BIM Uses
Secondory BIM Uses

Figure 21: BIM Useshroughout a Building Lifecycle
(organized in chronological order from planning to operation)

I 1. Defining the BIM Goals for the Project

Prior toidentifying BIM Usesthe project team should outline project goals relatadto BIM. These
project goals should be specific to the project at hamdasureableand strive to improve the successes

of the planning, design, construction and operations of the faciiime category of goals shoulelate

to generalproject performance including deicing the project schedule duration, reducing the project
cost, or increasing the overall quality of the proje&xamples of quality goailsclude the development

of a more energy efficient design through the rapid iteration of energy modeling, creatihgr quality
installed designs through detailed 3D coordination of systems, or developing more accurate record
models to improve the quality of performance modeling and commissioning.
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Other goals mayarget the efficiencyof specific tasks t@allow far overall time or cost savings by the
project partcipants. Thesegoals include the use of modeling applications to create design
documentation more efficientlyto develop estimates through automated takeoffs, tor reduce the
time to enter data into themaintenance system. Thesems are only suggestions of potential goals
that the project team may haverhen beginning to decide how to implement BIM on a prajelttisby

no means a&omprehensivdist and it isessentialto identify the specific goalthat will provide incentive
for implementing BIM on the project.

A hypotheticalnew Laboratory Building constructed oruaiversitycampuswill be used throughout the
following three chapters to illustrate the steps in the guidBample project goalsfrom this example
projectareshown in Table-4. Additionally, eéblank BIM Goal Worksheetin be found in Appendik

Table2.1 ¢ SampleBIM Goals foa LaboratoryBuildingProject

Priority {1-3) Goal D escription Potential BIM Uses

1-Most Important  value added objectives
2 Increase Field Productivity Design Reviews, 30 Coordination
3 Increase effectiveness of Design Design Authoring, Design Reviews, 30 Coordination
1 Accurate 30 Record Model for Fh Team Record Model, 30 Coordination
1 Increase effectiveness of Sustainable Goals Engineering Analysis, LEED Evaluation
2 Track progress during construction 4D Modeling
3 Identify concerns accosiated with phasing on campus 4D Modeling
1 Review Design progress Desigh Reviews
1 Quickly Asses cost associated with design changes Cost Estimation
2 Eliminate field corflicts 3D Coordination

It is important to understandhat somegoalsmay relate to specific useghile other goals may notFor
example, if there is a project goal to increase field labor productivity and quality through large amounts
of prefabrication, then the tearcanO 2 y & A R3D BésigrkCdordihatioh . Useawhichwill allow the

team to identify and correct potential geometric confligisor to construction On the other hand, if

0KS GSFryQa 321t ¢la G2 AYyONBlIrasS GKS adzadlAyloAfA

accomplishing that goal.

I2. Descrip tion of BIM Uses

Twentyfive BIM Uses, organized bgroject phase ofproject development, were ideifted through
numerousinterviews with industry expertsanalysis of implementation case studies, amdiew of
literature (reference Figwr 22). A onepage summary level description of each of these BIM Uses is
included in Appendix Bof this guideand is available on the BIM Execution Project webéitdhe
descriptions were developed to provide a brief overview for project team members who may not be
familiar with theBIMUse, and to provideadditional information that theproject team may find valuable

4 BIM Execution Planning Guide Website available atittp://www.engr.psu.edu/ae/cic/bimex/

Building Information Modeling Execution Planning Guide

©2010 The Computer Integtad Construction Research Group BIV
10 Pt

The Pennsylvania State University



http://www.engr.psu.edu/ae/cic/bimex/

during the selection process. Eadbscription ncludes an overview of th8IM Use, potential benefits,
required team competenciesandselectedresources that can be referenced for additional information 2
about theBIM Wse. An example of a BIM Use descriptiosh®wn belowin Figure 23.

CostEstimation

Description:

A process inwhich a BIM model can offer areasonable accurate quantity take-off and cost estimate early

inthe design process and provide cost effects of additions and modifications with potential to save time

and money and avoid budget overruns. This process also allow designers to see the cost effects oftheir

changes in a timely manner which can help curb excessive budget overruns due to project modifications.

Potential Value: (improvements in project / process)

+ Precisely estimate materal quantities and generate quick revisions if needed

+  Stay within budget constraints with frequent preliminary cost estimates while the design progresses

+ Bettervisual representation of project and construction elements that need to be estimated: taken off
and priced

s Provide cost information to the owner during the early decision making phase of design

+ Focus on more value adding activities in estimating like identifying construction assemblies,
generating pricing and factoring risks then quantity take-off, which are essential for high quality
estimates

s+ Exploring different design options and concepts within the owner's budget

+  Saving estimator's time and allowing to focus on more important issues in an estimate since take-offs
can be automatically provided

» Quickly be able to determine costs of specific objects

Resources Required:

+ Model-based Estimating Software

s Design Authoring Software

+ CostData

Competencies Required:

s Ability to define specific design modeling procedures which yield accurate quantity take-off
information

Figure 22: Typical BIM Use Description
(see Appendix B for full descriptions)

I3. Begin with the End in Mind

For BIM to be implemnted successfully, it is criticdlat team members understand the future use of
the information that they are developing. For example,ewhan architect adds a wall to the
architectural model, that wall may carry informatioegardingthe material quantities, mechanical
properties, structural properties and othedata attributes. The architect needsto know if this
information will be usedin the future, and if so, he it will be used. The future use of this datan
frequently impact the methods used to develop the model, or identify quality control issues related to
the dataaccuracy fotasks relying on the information

To emphasizehe lifecycle of the information, a core concept of tB& PlanProcedure is to identify
the appropriate uses of BIM kyeginningwith the potentialend-usesof the information in the model.
To do so, the project team should first consider thater phase of a project to understandvhat
information will be valuable tchave during that phaseThen, they can movbackthrough all of the
project phases in reverse order (Operations, Construction, Design, and then Plaamingfrigure 2.
This perspectiveto WHegin with the end in min@will identify the downstream desired uses of
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informationwhich should be supported by earlier processes in the lifecycle of the prdggadentifying
these downstream BIM uses firshe team can focus omdentifying reusableproject information and
importantinformation exchanges

Figure 23: BIM Useshroughout a Building Lifecycle
(organized in reverse chronological ordemfi project implementation)

I4. BIM Use Selection Procedure

Oncethe goals are defined, thproject team should identify the appropriate tasks that the team would
like to perform using BIM. This analysis of BIM Wéeslldinitially focus on thedesiredoutcomesfor

the overall process. Therefore, theam should begin with the Operations phase, and identify the value
for each of the BIMJsesas it specifically relates tthe project by providing adigh, Medium or_ow
priority to each use The team can the progress to eaclpreceding projecphase(Cmstruction, Design
and Planning).

To help facilitate this BIM Use review process, a BIM Selectiokaheet has been devgbed. This
template includes a list of the potential BIM Uses, along with fields to review the value, responsible
party, capabilites,additionalnotes, and the decision from the team on whether to implement the BIM
Use. Please reference Figure42for an example of the BIM Ssition Worksheet on the example
Laboratory Project.
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