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A Building Information Model ό.Laύ ƛǎ άa digital representation of physical and functional characteristics 
ƻŦ ŀ ŦŀŎƛƭƛǘȅΦέ1  To successfully implement BIM, a project team must perform detailed and comprehensive 
planning.  A well documented BIM Project Execution Plan will ensure that all parties are clearly aware of 
the opportunities and responsibilities associated with the incorporation of BIM into the project 
workflow.  A completed BIM Project Execution Plan should define the appropriate uses for BIM on a  
project (e.g., design authoring, cost estimating, and design coordination), along with a detailed design 
and documentation of the process for executing BIM throughout ŀ ǇǊƻƧŜŎǘΩǎ ƭƛŦŜŎȅŎƭŜΦ  hƴŎŜ ǘƘŜ Ǉƭŀƴ ƛǎ 
created, the team can follow and monitor their progress against this plan to gain the maximum benefits 
from BIM implementation. 

This Guide provides a structured procedure, as displayed in Figure i-1, for creating and implementing a 
BIM Project Execution Plan.  The four steps within the procedure include:  

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

2) Design the BIM execution process by creating process maps 
3) Define the BIM deliverables in the form of information exchanges 
4) Develop the infrastructure in the form of contracts, communication procedures, technology 

and quality control to support the implementation 

 

  

Figure i-1:  The BIM Project Execution Planning Procedure 

 

                                                             
1 Readers who are not familiar with these concepts should first review the National Building Information Modeling 

Standard, Part 1 available at http://www.buildingsmartalliance.org/nbims . 

EXECUTIVE SUMMARY 

http://www.buildingsmartalliance.org/nbims
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The goal for developing this structured procedure is to stimulate planning and direct communication by 
the project team during the early phases of a project.  The team leading the planning process should 
include members from all the organizations with a significant role in the project.  Since there is no single 
best method for BIM implementation on every project, each team must effectively design a tailored 
execution strategy by understanding the project goals, the 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 allianceϰ (bSa) Project.  The bSa is charged with developing the National Building 
Information Modeling Standardϰ (NBIMS).  This Guide was developed to provide a practical manual that 
can be used by project teams to design their BIM strategy and develop a BIM Project Execution Plan.  
The core modeling and information exchange concepts have been designed to complement the long-
term goals of the bSa in the development of a standard that can be implemented throughout the AECOO 
Industry to improve the efficiency and effectiveness of BIM implementation on projects. 

  



 

 
 

Building Information Modeling Execution Planning Guide  

 

©2010 The Computer Integrated Construction Research Group 
The Pennsylvania State University iii 

 

This Guide was authored by a team of individuals within the Computer Integrated Construction (CIC) 
Research Program at Penn State.  Principle authors of the Guide in alphabetical order include: 

 Chimay Anumba, Professor and Head, Department of Architectural Engineering, Penn State 

 Craig Dubler, Graduate Research Assistant, Penn State 

 Shane Goodman, former MAE/BAE student, Penn State 

 Colleen Kasprzak, Graduate Research Assistant, Penn State 

 Ralph Kreider, Graduate Research Assistant, Penn State 

 John Messner, Director, CIC Research Program and Associate Professor of Architectural 
Engineering, Penn State 

 Chitwan Saluja, former Graduate Research Assistant, Penn State 

 Nevena Zikic, former Graduate Research Assistant, Penn State 

 

Contact information for the above authors can be found at the Computer Integrated Construction 
Research Program website (http://www.engr.psu.edu/ae/cic/). 

 

Additional Contributors: 

 Project Advisory Board Members (see Acknowledgements) 

 Students in the 2008 Penn State AE 597F Graduate Class on BIM Project Execution Planning  

 

Citation for this Document: 

Computer Integrated Construction Research Program.  (2010ύΦ ά.La tǊƻƧŜŎǘ 9ȄŜŎǳǘƛƻƴ Planning Guide ς 
Version 2.0Φέ  July, The Pennsylvania State University, University Park, PA, USA. 

 

Copyright for this Document: 

This work is licensed under the Creative Commons Attribution-Share Alike 3.0 United States License.  To 
view a copy of this license, visit http://creativecommons.org/licenses/by-sa/3.0/us/ or send a letter to 
Creative Commons, 171 Second Street, Suite 300, San Francisco, California, 94105, USA. 

  

AUTHORS AND CONTRIBUTORS 

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


 

 
 

Building Information Modeling Execution Planning Guide  

iv 
©2010 The Computer Integrated Construction Research Group 

The Pennsylvania State University 
 

 

This Building Information Modeling (BIM) Project Execution Planning Guide is directed toward readers 
with a fundamental understanding of BIM concepts2.   

The eight chapters in this Guide provide: 

 An overview of the BIM Project Execution Planning Procedure (Chapter One) 

 A method to identify BIM Uses (Chapter Two) 

 A procedure for designing the BIM Process for the project (Chapter Three) 

 A method for defining the Information Exchange Requirements (Chapter Four) 

 A method to define the infrastructure necessary to support the BIM Process (Chapter Five) 

 A structured method for team implementation of the procedure through a series of meetings 
and intermediate tasks (Chapter Six) 

 A structured method for individual organizational development of typical methods for BIM 
implementation (Chapter Seven) 

 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 Execution Planning 
Procedure on a project.  These resources include blank template forms for 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 hypothetical laboratory project with a limited number of BIM Uses 
so that it is easy to understand.   

Electronic resources are available at the project website (http://www.engr.psu.edu/bim).  These 
resources include Microsoft Excel spreadsheets 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 copy appropriate 
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 1 available at http://www.buildingsmartalliance.org/nbims .  

READERȭS GUIDE 

http://www.engr.psu.edu/bim
http://www.buildingsmartalliance.org/nbims


 

 
 

Building Information Modeling Execution Planning Guide  

 

©2010 The Computer Integrated Construction Research Group 
The Pennsylvania State University v 

 

The research team would like to thank the sponsors and project Advisory Board Members for their 

support of the BIM Project Execution Planning Guide project.  The team also wishes to thank the 

students at Penn State who have contributed to portions of this guide, as well as the industry members 

who have participated in surveys, interviews and case studies related to the project.   

Sponsors: 

 The Charles Pankow Foundation (http://www.pankowfoundation.org) 

 Construction Industry Institute (CII) (http://www.construction-institute.org) 

 Penn State Office of Physical Plant (OPP) (http://www.opp.psu.edu) 

 The Partnership for Achieving Construction Excellence (PACE) (http://www.engr.psu.edu/pace) 

 

Advisory Board Members: 

 Deke Smith, Executive Director of buildingSMART allianceϰ (Industry Champion) 

 Mark Butler, Chair, US National CAD Standard Project Committee, Systems Integration Manager, 
and Senior Professional Associate, HDR, Inc. 

 Derek Cunz, Director of Project Development, Mortenson Construction 

 Mark Falzarano, CAD Coordinator, Barton Malow Company 

 Ed Gannon, Manager of Design Services, Penn State Office of Physical Plant 

 Greg Gidez, Corporate Design Manager, Hensel Phelps Construction Co. 

 Francois Grobler, Ph.D., US Army CERL and IAI - North America 

 Steve Hagan, Project Knowledge Center, U.S. General Services Administration 

 Steve Hutsell, Chief, Geospatial Section, Seattle District, US Army Corps of Engineers 

 Mark Konchar, Vice President, Balfour Beatty Construction 

 Soad Kousheshi, President, AEC Strategy 

 Robert Leicht, Ph.D., BIM Project Manager, DPR Constructors 

 Kurt Maldovan, Design & Construction Visualization Coordinator, Jacobs Global Buildings North 
America 

 Victor Sanvido, Ph.D., Senior Vice President, Southland Industries 

 Alexander Zolotov, BIM Technical Lead, Clark Construction Group, LLC    
 

Sponsor Directors: 

 Robert Tener, Executive Director, The Charles Pankow Foundation 

 Steve Thomas, Associate Director, Construction Industry Institute 

ACKNOWLEDGEMENTS 





 

 
 

Building Information Modeling Execution Planning Guide  

 

©2010 The Computer Integrated Construction Research Group 
The Pennsylvania State University vii 

 

1 

2 

3 

4 

5 

6 

8 

7 

A 

B 

C 

J 

 I 

H 

F 

E 

D 

G 

K 

 

EXECUTIVE SUMMARY ............................................................................................................................. I 

AUTHORS AND CONTRIBUTORS ............................................................................................................... III 

READERΩS GUIDE .................................................................................................................................. IV 

ACKNOWLEDGEMENTS ........................................................................................................................... V 

TABLE OF CONTENTS ............................................................................................................................ VII 

 

CHAPTER ONE ς OVERVIEW OF THE PROJECT EXECUTION PLANNING PROCEDURE FOR BIM................................. 1 

1. Introduction to Building Information Modeling ................................................................................... 1 
2. Why Should the Project Team Develop a BIM Project Execution Plan? ................................................. 2 
3. The BIM Project Execution Planning Procedure ................................................................................... 2 
4. What Information is Included in a BIM Project Execution Plan? ........................................................... 6 
5. Who Should Develop the BIM Plan? .................................................................................................... 7 
6. What Meetings are Needed to Successfully Develop the BIM Plan? ..................................................... 7 
7. How Does the BIM Planning Procedure Integrate With the National BIM Standard? ............................ 7 

CHAPTER TWO ς IDENTIFYING BIM GOALS AND USES FOR A PROJECT ............................................................. 9 

1. Defining the BIM Goals for the Project ................................................................................................ 9 
2. Description of BIM Uses .................................................................................................................... 10 
3. Begin with the End in Mind ............................................................................................................... 11 
4. BIM Use Selection Procedure ............................................................................................................ 12 

CHAPTER THREE ς DESIGNING THE BIM PROJECT EXECUTION PROCESS ......................................................... 15 

1. Mapping the Project Execution Process ............................................................................................. 15 
2. Creating a BIM Overview Map ........................................................................................................... 16 
3. Creating a Detailed BIM Use Map ...................................................................................................... 19 
4. Symbols Used for Process Map Representation ................................................................................. 22 

CHAPTER FOUR ς DEVELOPING INFORMATION EXCHANGES ......................................................................... 23 

1. Pulling the Information Through the Project ...................................................................................... 23 
2. Information Exchange Worksheet ..................................................................................................... 24 

CHAPTER FIVE ς DEFINE SUPPORTING INFRASTRUCTURE FOR BIM IMPLEMENTATION....................................... 27 

1. BIM Project Execution Plan Overview ................................................................................................ 28 
2. Project Information........................................................................................................................... 28 
3. Key Project Contacts ......................................................................................................................... 28 
4. Project BIM Goals / BIM Uses ............................................................................................................ 29 
5. Organizational Roles and Staffing ...................................................................................................... 29 
6. BIM Process Design ........................................................................................................................... 29 
7. BIM Information Exchanges .............................................................................................................. 29 
8. BIM and Facility Data Requirements .................................................................................................. 30 
9. Collaboration Procedures .................................................................................................................. 30 
10. Quality Control ................................................................................................................................. 31 
11. Technology Infrastructure Needs ...................................................................................................... 32 
12. Model Structure................................................................................................................................ 32 
13. Project Deliverables .......................................................................................................................... 33 
14. Delivery Strategy / Contract .............................................................................................................. 33 

  

TABLE OF CONTENTS 



 

 
 

Building Information Modeling Execution Planning Guide  

viii 
©2010 The Computer Integrated Construction Research Group 

The Pennsylvania State University 
 

 

1 

2 

3 

4 

5 

6 

7 

8 

A 

F 

G 

H 

J 

I  

C 

D 

E 

K 

B 

CHAPTER SIX ς IMPLEMENTING THE BIM PROJECT EXECUTION PLANNING PROCEDURE .................................... 37 

1. Meeting Structure for Developing a BIM Project Execution Plan ........................................................ 37 
2. Planning Meeting Schedule ............................................................................................................... 40 
3. Monitoring Progress against the BIM Execution Plan ......................................................................... 40 

CHAPTER SEVEN ς BIM PROJECT EXECUTION PLANNING FOR ORGANIZATIONS ............................................... 41 

1. BIM Goals ......................................................................................................................................... 42 
2. BIM Uses .......................................................................................................................................... 42 
3. BIM Process Maps............................................................................................................................. 42 
4. BIM Information Exchanges .............................................................................................................. 43 
5. BIM Infrastructure ............................................................................................................................ 43 
6. Developing the BIM Project Execution Plan ....................................................................................... 44 

CHAPTER EIGHT ς CONCLUSIONS AND RECOMMENDATIONS FOR BIM PROJECT EXECUTION PLANNING ............... 45 

APPENDIX A ς BIM GOAL WORKSHEET ................................................................................................... 47 

APPENDIX B ς BIM USE DESCRIPTIONS ................................................................................................... 48 

Building (Preventative) Maintenance Scheduling ....................................................................................... 49 
Building Systems Analysis .......................................................................................................................... 50 
Asset Management ................................................................................................................................... 51 
Space Management and Tracking .............................................................................................................. 52 
Disaster Planning ....................................................................................................................................... 53 
Record Modeling ....................................................................................................................................... 54 
Site Utilization Planning ............................................................................................................................. 55 
Construction System Design (Virtual Mockup) ........................................................................................... 56 
Digital Fabrication ..................................................................................................................................... 57 
3D Control and Planning (Digital Layout) .................................................................................................... 58 
3D Coordination ........................................................................................................................................ 59 
Design Authoring....................................................................................................................................... 60 
Engineering Analysis (Structural, Lighting, Energy, Mechanical, Other) ....................................................... 61 
Sustainability (LEED) Evaluation ................................................................................................................. 62 
Code Validation ......................................................................................................................................... 63 
Design Reviews ......................................................................................................................................... 64 
Programming ............................................................................................................................................ 65 
Site Analysis .............................................................................................................................................. 66 
Phase Planning (4D Modeling) ................................................................................................................... 67 
Cost Estimation ......................................................................................................................................... 68 
Existing Conditions Modeling ..................................................................................................................... 69 

APPENDIX C ς BIM USE ANALYSIS WORKSHEET........................................................................................ 70 

APPENDIX D ς TEMPLATE PROCESS MAPS ............................................................................................... 71 

APPENDIX E ς LAB EXAMPLE PROCESS MAPS ........................................................................................... 91 

APPENDIX F ς INFORMATION EXCHANGE WORKSHEET ............................................................................... 99 

APPENDIX G ς BIM PROJECT EXECUTION PLAN TEMPLATE ........................................................................ 101 

APPENDIX H ς BIM EXECUTION PLANNING CATEGORY GUIDE ................................................................... 119 

APPENDIX I ς BIBLIOGRAPHY ............................................................................................................... 120 

APPENDIX J ς GLOSSARY .................................................................................................................... 121 

Business Process Mapping Notation (BPMN) Terms and Definitions: ........................................................ 122 

APPENDIX K ς INDEX ......................................................................................................................... 123 



 

 
 

Building Information Modeling Execution Planning Guide  

 

©2010 The Computer Integrated Construction Research Group 
The Pennsylvania State University 1 

 

1 

1. Introduction to Building Information  Modeling  

Building Information Modeling (BIM) is a process focused on the development, use and transfer of a 

digital information model of a building project to improve the design, construction and operations of a 

project or portfolio of facilities.  The National Building Information Modeling Standards (NBIMS) 

Committee defines BIM as:  

άΧ a digital representation of physical and functional characteristics of a facility.  A BIM is a 

shared knowledge resource for information about a facility forming a reliable basis for 

decisions during its life-cycle; defined as existing from earliest conception to demolition.  A 

basic premise of BIM is collaboration 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 

ǊŜŦƭŜŎǘ ǘƘŜ ǊƻƭŜǎ ƻŦ ǘƘŀǘ ǎǘŀƪŜƘƻƭŘŜǊΦέ 3 

When properly implemented, BIM can provide many benefits to a project.  The value of BIM has been 

illustrated through well planned projects which yield: increased design quality through effective analysis 

cycles; greater prefabrication due to predictable field conditions; improved field efficiency by visualizing 

the planned construction schedule; increased 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 planning, and maintenance scheduling to improve the overall 

performance of the facility or a portfolio of facilities.  Yet, there have also been examples of projects 

where the team did not effectively plan the implementation of BIM and incurred increased costs for the 

modeling services, schedule delays due to missing information, and little to no added value.  

Implementing BIM requires detailed planning and fundamental process modifications for the project 

team members to successfully achieve the value from the available model information.   

BIM can be implemented at many phases throughout a project, but the current technology, training, and 

costs of implementation relative to added value must always be considered when determining the 

appropriate areas and levels of detail needed in the information modeling processes.  Teams should not 

focus on whether or not to use BIM in general, but instead they need to define the specific 

implementation areas and uses.  A team should aim to implement BIM at the level needed to maximize 

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.  

                                                             
3 NBIMS, 2007 available at http://www.wbdg.org/pdfs/NBIMSv1_p1.pdf . 
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1 
2. Why Should the Project Team Devel op a BIM Project  Execution Plan ? 

To effectively integrate BIM into the project delivery process, it is important for the team to develop a 

detailed execution plan for BIM implementation.  A BIM Project Execution Plan (hereinafter referred to 

as the ΨBIM PlanΩ) outlines the overall vision along with implementation details for the team to follow 

throughout the project.  The BIM Plan should be developed in the early stages of a project; continually 

developed as additional participants are added to the project; and monitored, updated, and revised as 

needed throughout the implementation phase of the project.  The plan should define the scope of BIM 

implementation on the project, identify the process flow for BIM tasks, define the information 

exchanges between parties, and describe the required project and company infrastructure needed to 

support the implementation.  

By developing a BIM Plan, the project and project team members can achieve the following value: 

1. All parties will clearly understand and communicate the strategic goals for implementing BIM on 

the project 

2. Organizations will understand their roles and responsibilities in the implementation 

3. The team will be able to design an execution process which is well suited for each team 

memberΩs business practices and typical organizational workflows 

4. The plan will outline additional resources, training, or other competencies necessary to 

successfully implement BIM for the intended uses 

5. The plan will provide a benchmark for describing the process to future participants who join the 

project 

6. The purchasing divisions will be able to define contract language to ensure that all project 

participants fulfill their obligations 

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

BIM, like other new technologies, can carry some level of additional process risk when implemented by 

teams that are not experienced with the implementation process, or if people are not familiar with the 

strategies and processes of their team members.  Ultimately, the entire team will gain value through the 

increased level of planning by reducing the unknowns in the implementation process thereby reducing 

the overall risk to all parties and the project.   

3. The BIM Project Execution Planning Procedure  

This guide outlines a four step procedure to develop a detailed BIM Plan.  The procedure is designed to 

steer owners, program managers, and early project participants through a structured process to develop 

detailed, consistent plans for projects.  This procedure was developed through a multi-step research 

process which included industry interviews with over 40 industry experts, detailed analysis of existing 

planning documents, focus group meetings with industry participants, process mapping research to 

design an efficient and effective mapping structure, and case study research to validate the procedure.   
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1 
The four steps, shown in Figure 1-1, consist of identifying the appropriate BIM goals and uses on a 

project, designing the BIM execution process, defining the BIM deliverables, and identifying the 

supporting infrastructure to successfully implement the plan.  These steps are introduced in the 

following sections, and then a chapter in this guide is 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 as the printed examples included in the Appendices of this 

guide. 

 

Figure 1-1: The BIM Project Execution Planning Procedure 

Identify BIM Goals and Uses 

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

of BIM on the project and for project team members through defining the overall goals for BIM 

implementation.  These goals could be based on project performance and include items such as 

reducing the schedule duration, achieving higher field productivity, increasing quality, reducing 

cost of change orders, or obtaining important operational data for the facility.  Goals 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 project to illustrate information exchanges between design, 

construction and operations or a design firm may seek to gain experience in the efficient use of 

digital design applications.  Once the team has defined measurable goals, both from a project 

perspective and company perspective, then the specific BIM uses on the project can be 

identified.   
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The guide includes twenty-five common uses for BIM which have been identified through 

analysis of project case studies, interviews with industry experts, and review 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.  The twenty-five identified uses are not comprehensive, but provide a 

good representation of the current uses of BIM within the industry.  Several examples of BIM 

Uses include design authoring, 4D modeling, cost estimating, space management and record 

modeling.  The team should identify and prioritize the appropriate BIM Uses which they have 

identified as beneficial to the project.  The procedure for identifying BIM Goals and Uses is 

discussed in further detail in Chapter Two of this guide. 

Design the BIM Execution Process 

Once the team has identified the BIM Uses, a process mapping procedure for planning the BIM 

implementation needs to be performed.  Initially, a high level map showing the sequencing and 

interaction between the primary BIM Uses on the project is developed (see Figure 1-2).  This 

allows all team members to clearly understand how their work processes interact with the 

processes performed by other team members.   

 
Figure 1-2:  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 the team members responsible for each detailed BIM Use.  For example, the high 

level map will show how the BIM authoring, energy modeling, cost estimating, and 4D modeling 

are sequenced and interrelated.  A detailed map will show the detailed process that will be 

performed by an organization or, in some cases, several organizations, such may be the case for 

energy modeling.  The procedure for designing the BIM execution process is discussed in further 

detail in Chapter 3 of this guide.  
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Develop Information Exch anges   

Once the appropriate process maps have been developed, the information exchanges which 

occur between the project participants should be clearly identified.  It is important for the team 

members, in particular the author and receiver for each information exchange transaction, to 

clearly understand the information content.  This information content for the exchange can be 

defined in the Information Exchange table a portion of which is displayed as an example in 

Figure 1-3.  The procedure for defining the information exchanges is discussed in further detail 

in Chapter Four of this guide. 

 

Figure 1-3:  Portion of the Information Exchange Spreadsheet template 

Define Supporting Infrastructure for BIM Implementation  

After the BIM uses for the project have been identified, the project process maps  are 

customized, and the BIM deliverables are defined, the team must develop the 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 procedures to ensure high quality 

information models.  The procedure for defining the infrastructure along with methods to 

implement and track progress is discussed in further detail in Chapter 5 of this guide.  
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4. What Information is Included in a BIM Project Exe cution Plan ? 

When complete, the BIM Plan should address the following categories of information:  

1. BIM Project Execution Plan Overview Information:  Document 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 Contacts:  As part of the reference information, A BIM Plan should include contact 

information for key project personnel. 

4. Project Goals / BIM Objectives:  This 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 

procedure.  Additional information regarding this category is included in Chapter Two. 

5. Organizational Roles and Staffing:  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 Design:  This section should clearly illustrate the execution process through the use 

of process maps which are developed in the second step of the planning procedure.  Additional 

information regarding this category is included in Chapter Three. 

7. BIM Information Exchanges:  The model elements and level of detail required to implement 

each BIM Use should be clearly defined in the information exchanges requirements.  Additional 

information regarding this category is included in Chapter Four. 

8. BIM and Facility Data Requirements:  ¢ƘŜ ƻǿƴŜǊΩǎ ǊŜǉǳƛǊŜƳŜƴǘǎ ŦƻǊ .La Ƴǳǎǘ ōŜ ŘƻŎǳƳŜƴǘŜŘ 

and understood. 

9. Collaboration Procedures:  The team should develop their electronic and collaboration activity 

procedures.  This includes the definition of model management procedures (e.g., file structures, 

and file permissions) as well as typical meeting schedules and agendas. 

10. Model Quality Control Procedures:  A procedure for ensuring that the project participants meet 

the defined requirements should be developed and monitored throughout the project. 

11. Technology Infrastructure Needs:  The hardware, software and network infrastructure required 

to execute the plan should be defined. 

12. Model Structure:  The team should discuss and document items such as model structure, file 

naming structure, coordinate system, and modeling standards. 

13. Project Deliverables:  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., design-build vs. design-bid-build, will impact 

implementation and it will also impact the language which should be incorporated into the 

contracts to ensure successful BIM implementation.   

Note:  These items are discussed in further detail in Chapter 5 of this guide.  
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5. Who Should Develop the BIM Plan? 

To develop the BIM Plan, a planning team should be assembled in the early stages of a project.  This 

team should consist of representatives from all the primary project team members including the owner, 

designers, contractors, engineers, major specialty contractors, facility manager, and project owner.  It is 

very important for the owner, as well as, all primary team members to fully support the planning 

process.  For the initial goal setting meetings, key decision-makers should be represented from each of 

the organizations so that the overall goals and vision for implementation on the project 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 the parties.   

The lead party for coordinating and compiling the BIM Plan should be clearly identified.  This role may 

vary based on the project delivery method, the timing of the BIM Plan development, and the expertise 

of the participants.  Parties who may lead this planning initiative could include the owner, architect, 

program manager, 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 with additional 

parties for their services, and then the BIM Plan may 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 planning procedure if the team is inexperienced or the team finds it 

beneficial to have a facilitator for the planning activities. 

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

The BIM Plan for the project cannot be developed in isolation.  No one party within the project team can 

adequately outline the execution plan, while also obtaining the necessary team member commitments 

for successful BIM implementation.  In order to have a successful project using BIM, full coordination 

and collaboration by all parties is an absolute necessity.  The planning team should conduct a series of 

planning meetings to develop the execution plan.  On most projects a minimum of two or three 

meetings will be needed to develop the overall BIM Plan.  The initial meeting will need to have key 

decision makers for all organizations.  Follow-up meetings will require fewer people, and be more 

targeted on the details related to execution.  A detailed outline of a series of four meetings for 

developing the BIM Plan is 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 Nati onal BIM  

Standard? 

The National Building Information Modeling Standardϰ (NBIMS) is currently being developed by the 

buildingSMART allianceϰ, a part of the National Institute for Building Sciences.  The goal of the NBIMS is 

to identify and define standard information exchanges that are required on facility projects.  The BIM 

Plan Procedure is designed to complement the standard exchange requirements under development in 
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the NBIMS initiative.  Ultimately, the vision will be that a project team can seamlessly integrate the 

information exchanges in the NBIMS with step 3 of this execution planning procedure which focuses on 

Information Exchange Requirements.  As the information exchanges become standard 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 Plan Procedure will also be submitted for potential acceptance as a standard procedure for 

creating BIM Project Execution Plans for incorporation into the NBIMS.  If the industry standardizes the 

procedure for planning the BIM Execution on projects, then organizations can create their typical 

company workflows and procedures in a format to easily integrate with the BIM Plan Procedure.  This 

will make it easier for teams to quickly plan the execution strategy on a project.  If all organizations map 

their standard processes, then the project execution planning procedure is a design task which compiles 

the different work processes from the various team members (see Figure 1-4).  It will also make it easier 

for team members including the owner to quickly and effectively understand and evaluate execution 

plans since they will be organized in a standard format with consistent information. 

 

Figure 1-4:  The BIM Project Execution Planning Concept 
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The first step in developing a BIM Project Execution Plan is to identify the appropriate BIM Uses based 

on project and team goals.  A current challenge and opportunity faced by the early project planning 

team is identifying the most appropriate uses for BIM on a project given the project characteristics, 

ǇŀǊǘƛŎƛǇŀƴǘǎΩ Ǝƻŀƭǎ ŀƴŘ ŎŀǇŀōƛƭƛǘƛŜǎΣ ŀƴŘ ǘƘŜ ŘŜǎƛǊŜd risk allocations.  There are many different tasks 

which can benefit from the incorporation of BIM.  These benefits are documented as BIM Uses, and this 

guide includes twenty-five uses for consideration on a project (see Figure 2-1).  The goal of this chapter 

is to provide a method for identifying appropriate BIM Uses for project implementation.  

 

Figure 2-1: BIM Uses throughout a Building Lifecycle  

(organized in chronological order from planning to operation) 

1. Defining the BIM Goals  for the Project  

Prior to identifying BIM Uses, the project team should outline project goals related as to BIM.  These 

project goals should be specific to the project at hand, measureable, and strive to improve the successes 

of the planning, design, construction and operations of the facility.  One category of goals should relate 

to general project performance including reducing the project schedule duration, reducing the project 

cost, or increasing the overall quality of the project.  Examples of quality goals include the development 

of a more energy efficient design through the rapid iteration of energy modeling, creating higher quality 

installed designs through detailed 3D coordination of systems, or developing more accurate record 

models to improve the quality of performance modeling and commissioning.   

2 
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Other goals may target the efficiency of specific tasks to allow for overall time or cost savings by the 

project participants.  These goals include the use of modeling applications to create design 

documentation more efficiently, to develop estimates through automated takeoffs, or to reduce the 

time to enter data into the maintenance system.  These items are only suggestions of potential goals 

that the project team may have when beginning to decide how to implement BIM on a project.  It is by 

no means a comprehensive list and it is essential to identify the specific goals that will provide incentive 

for implementing BIM on the project. 

A hypothetical new Laboratory Building constructed on a university campus will be used throughout the 

following three chapters to illustrate the steps in the guide.  Sample project goals from this example 

project are shown in Table 2-1.  Additionally, a blank BIM Goal Worksheet can be found in Appendix A. 

Table 2.1 ς Sample BIM Goals for a Laboratory Building Project 

 

It is important to understand that some goals may relate to specific uses while other goals may not.  For 

example, if there is a project goal to increase field labor productivity and quality through large amounts 

of prefabrication, then the team can ŎƻƴǎƛŘŜǊ ǘƘŜ Ψ3D Design CoordinationΩ .La Use which will allow the 

team to identify and correct potential geometric conflicts prior to construction.  On the other hand, if 

ǘƘŜ ǘŜŀƳΩǎ Ǝƻŀƭ ǿŀǎ ǘƻ ƛƴŎǊŜŀǎŜ ǘƘŜ ǎǳǎǘŀƛƴŀōƛƭƛǘȅ ƻŦ ǘƘŜ ōǳƛƭŘƛƴƎ ǇǊƻƧŜŎǘΣ ǎŜǾŜǊŀƭ ǳǎŜǎ Ƴŀȅ ŀǎǎƛǎǘ ƛƴ 

accomplishing that goal.  

2. Descrip tion of BIM Uses 

Twenty-five BIM Uses, organized by project phase of project development, were identified through 

numerous interviews with industry experts, analysis of implementation case studies, and review of 

literature (reference Figure 2-2).  A one-page summary level description of each of these BIM Uses is 

included in Appendix B of this guide and is available on the BIM Execution Project website.4  The 

descriptions were developed to provide a brief overview for project team members who may not be 

familiar with the BIM Use, and to provide additional information that the project team may find valuable 

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

http://www.engr.psu.edu/ae/cic/bimex/
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during the selection process.  Each description includes an overview of the BIM Use, potential benefits, 

required team competencies, and selected resources that can be referenced for additional information 

about the BIM Use.  An example of a BIM Use description is shown below in Figure 2-3. 

 

Figure 2-2: Typical BIM Use Description  

(see Appendix B for full descriptions) 

3. Begin with the End in Mind  

For BIM to be implemented successfully, it is critical that team members understand the future use of 

the information that they are developing.  For example, when an architect adds a wall to the 

architectural model, that wall may carry information regarding the material quantities, mechanical 

properties, structural properties and other data attributes.  The architect needs to know if this 

information will be used in the future, and if so, how it will be used.  The future use of this data can 

frequently impact the methods used to develop the model, or identify quality control issues related to 

the data accuracy for tasks relying on the information.   

To emphasize the lifecycle of the information, a core concept of the BIM Plan Procedure is to identify 

the appropriate uses of BIM by beginning with the potential end-uses of the information in the model.  

To do so, the project team should first consider the later phases of a project to understand what 

information will be valuable to have during that phase.  Then, they can move back through all of the 

project phases in reverse order (Operations, Construction, Design, and then Planning) as in Figure 2-2.  

This perspective to Ψbegin with the end in mindΩ will identify the downstream desired uses of 
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information which should be supported by earlier processes in the lifecycle of the project.  By identifying 

these downstream BIM uses first, the team can focus on identifying reusable project information and 

important information exchanges. 

 
Figure 2-3: BIM Uses throughout a Building Lifecycle  

(organized in reverse chronological order from project implementation) 

4. BIM Use Selection Procedure 

Once the goals are defined, the project team should identify the appropriate tasks that the team would 

like to perform using BIM.  This analysis of BIM Uses should initially focus on the desired outcomes for 

the overall process.  Therefore, the team should begin with the Operations phase, and identify the value 

for each of the BIM Uses as it specifically relates to the project by providing a High, Medium or Low 

priority to each use.  The team can then progress to each preceding project phase (Construction, Design 

and Planning).   

To help facilitate this BIM Use review process, a BIM Selection Worksheet has been developed.  This 

template includes a list of the potential BIM Uses, along with fields to review the value, responsible 

party, capabilities, additional notes, and the decision from the team on whether to implement the BIM 

Use.  Please reference Figure 2-4 for an example of the BIM Selection Worksheet on the example 

Laboratory Project. 
































































































































































































































