
T H E   C O N T R A C T O R S ’   
G U I D E   T O

w w w . a g c . o r g 



Important Notice and Disclaimer Important Notice and Disclaimer 
While broad, the AGC Contractors’ Guide to BIM  is not exhaustive. It does not cover all 
facts or circumstances that may expose a construction contractor or other user to a risk of 
loss or liability. Nor does it purport to prescribe any particular course of action. This guide 
is no substitute for competent legal, insurance or other professional advice. The Associated 

General Contractors of America (AGC) strongly encourages individual contractors and other 
users to consult competent professionals on appropriate ways to manage the risks that inhere 

in their activities. In making this guide available, AGC is not undertaking to perform any 
service on behalf of any party, or for the protection of any party. AGC expressly disclaims 
all warranties, including but not limited to all warranties of merchantability or fi tness for a 

particular purpose, whether express, implied or statutory.  AGC also disclaims all warranties 
or other assurances as to the completeness of this guide or the accuracy or reliability of any 
conclusions based on the information it requests.  Construction contractors and other users 
of this guide shall assume all risks of their use of this guide, and AGC shall not be liable to 
any party for any damages arising out of its use, whether direct, indirect, punitive, special, 

exemplary, incidental or consequential.  

Authorized UseAuthorized Use
AGC expressly retains title and the worldwide copyright to the AGC Contractors’ Guide 

to BIM. In making this guide available, AGC authorizes only personal or individual use of 
same. AGC does not authorize the reproduction, sale, license or distribution of this guide, or 

any other use that would be inconsistent with AGC’s retained rights. Requests to use the AGC 
Contractors’ Guide to BIM in any manner or for any purpose that AGC does not hereby 

authorize should be made in writing and directed to AGC’s General Counsel.
 



AGC is particularly proud of the cross-organizational effort put into the development 
of this document.  All AGC “Occupational Divisions” (Building, Federal & Heavy, 
Highway & Transportation, and Municipal & ) had representation on the 

Task Force.  In addition, subject matter experts from AGC Committees and Councils 
including Contract Documents, Contractor Relations, Electronic Information Systems, 

Risk Management, Specialty Contractors, and Surety Bonding participated in the 
process.  Individual contributions are acknowledged below.

Primary Authors & Task Force LeadersPrimary Authors & Task Force Leaders
Bill Ernstrom, Alberici Group, Inc.

David Hanson, Walbridge Aldinger Co.
Damian Hill, AGC of America

Joseph Jarboe, Clark Construction Group, LLC
Mike Kenig, Holder Construction Company

Doug Nies, Turner Construction Co.
Dan Russell, Sundt Construction, Inc.

Les Snyder III, Barton Malow Company
Tim Webster, Barton Malow Company

Contributing Authors & EditorsContributing Authors & Editors
Jim Boone, Alberici Group, Inc.

Dirk Elsperman, Tarlton Corporation
Randy Foster, Foster & Company General Contractors, Inc.

Dirk Haire, Holland & Knight LLP
Marvin House, Merit Construction, Inc.
John Linenberg, Walbridge Aldinger Co.

Richard Lowe, Duane Morris, LLP
Dan O’Brien, Current Electrical Construction Co.

Kevin Peartree, Ernstrom & Dreste LLP
Frederick Poppe, The Weitz Company

Joseph Stella, P.J. Stella Construction Corp.
John Tocci, Tocci Group

Troy Wagener, Stewart Sneed Hewes, Inc.

Guest Contributors Guest Contributors 
Christopher Holm, Walt Disney Imagineering

Mark McCallum, National Association of Surety Bond Producers

Special thanks to Emilie McClelland of Barton Malow Company for her excellent project 
management and supervision.  

Utilities





Table of Contents

Contractors’ Guide to BIM - Edition One 1 AGC of America

Foreword . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Page 2

BIM: What exactly does it mean? . . . . . . . . . . . . . . . Page 3

BIM Tools . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Page 7

The BIM Process: How is it to be conducted? . . . Page 10

Clarification of Responsibilities . . . . . . . . . . . . . . . . . Page 19

Risk Management . . . . . . . . . . . . . . . . . . . . . . . . . . . .Page 25

Summary. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Page 30

Appendix A: Glossary . . . . . . . . . . . . . . . . . . . . . . . . .Page 33

Appendix B: “Example BIM Tools” . . . . . . . . . . . . . . .Page 35



Foreword

Contractors’ Guide to BIM - Edition One 2 AGC of America

The future of the design and construction industry is going to be driven by the use of 
technology. The best example emerging today is the use of three-dimensional, intelligent 
design information, commonly referred to as Building Information Modeling (BIM).  
BIM is expected to drive the construction industry towards a “Model Based” process 
and gradually move the industry away from a “2D Based” process. This “Model 
Based” process where buildings will be built virtually before they get built out in the 
fi eld is also referred to as Virtual Design and Construction (VDC). This guide is for 
contractors who recognize this future is coming and are looking for a way to start 
preparing themselves so that when the future arrives, they will be ready. This guide is 
intended to help contractors understand how to get started.

What does “getting started” mean? It could mean fi nding a champion among your senior 
company leadership to provide the encouragement and support that change requires. 
It could mean educating yourself and your champion on what is happening and what 
other contractors are already doing. It could mean getting your champion and a few 
key people in your organization interested enough to at least start understanding what 
the software tools are and what they can do. It could mean appreciating the difference 
between receiving a “3D Design” versus “Converting” a 2D Design into 3D. It could 
mean either fi nding someone already on your payroll or hiring someone who is not 
intimidated by the software, but actually enjoys using it! It could mean all of these 
things or it could mean just understanding at a basic level what BIM and VDC stands 
for, in which case you can stop here. If you are interested in doing more, AGC of 
America would like to help and this guide is offered as a place to start. 

Setting aside a couple of myths already spreading…
Myth #1:  BIM is only for large projects with complex geometries
Fact:  The benefi ts of using BIM on all projects, regardless of size and 

shape, are being proven by contractors using BIM today.

Myth #2:  BIM is only for large contractors who can afford the investment.
Fact:  The benefi ts of using BIM are being seen by contractors of all sizes. 

The level of investment and commitment is scalable.

The fact is that the construction industry is already beginning to go through what many 
predict will be a signifi cant transformation. With all the press and related industry 
discussions, it can start to feel overwhelming. 

This guide was prepared, in large part, by contractors who were where you are now, 
trying to sort it all out and determine where to start. Lessons based on their experiences 
were used in preparing this guide. Though the process is evolving rapidly and the 
guidance offered here may be become dated quickly, it is hoped that the basic framework 
for how to get started will be useful to all contractors. 

This guide is version number one, and as fast as this area is evolving, it is expected that 
updates will be provided periodically.

Please let us know if it was useful to you...     
 the Collaboration Techniques Tools and Technologies (C3T) 

Task Force of AGC of America. 
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This Contractor’s Guide is intended to assist in determining how to get started with 
using Building Information Modeling (BIM) or Virtual Design and Construction 
(VDC). Though focused on buildings, much of the guide is applicable to all types of 
construction. The guide provides answers to many of the common questions asked 
by both general and specialty contractors who believe that with the use of improved 
technologies this process is the way of the future and are trying to determine where to 
start in their own organization.

For purposes of this guide, Building Information Modeling and the Building Information 
Model (both referred to as BIM) are defi ned as follows: 

Building Information Modeling is the development and use of a computer software 
model to simulate the construction and operation of a facility. The resulting model, a 
Building Information Model, is a data-rich, object-oriented, intelligent and parametric 
digital representation of the facility, from which views and data appropriate to various 
users’ needs can be extracted and analyzed to generate information that can be used to 
make decisions and improve the process of delivering the facility.

The process of using BIM models to improve the planning, design and construction 
process is increasingly being referred to as Virtual Design and Construction (VDC). 

The New “Tool”The New “Tool” The extended use of 3D intelligent design (models) has led to references 
to terms such as 4D (adding time to the model) and 5D (adding quantities and cost of 
materials) and on and on from there. Perhaps a simpler way is to think of the 3D 
model as a “tool;” then the applications of its use throughout the planning, design, 
construction and facility operation processes are almost infi nite. Based on this, when 
coordinating construction sequencing by integrating schedule data with the model data 
and calling it “4D”, or doing the same when using the model data to quantify materials 
and apply cost information and calling it “5D,” seems arbitrary since these are just 
two of the many applications of how the 3D “tool” can be used to improve all of the 
processes. Therefore, rather than continuing on with this numbering (6D, 7D, etc.) 
there is a growing trend to refer to all of the extended applications using the 3D tool 
as “XD.”

The benefi ts often cited with the use of BIM are numerous and growing. They include 
benefi ts for all participants in the process, including contractors, both general and 
specialty contractors. 

Benefits to the contractorsBenefits to the contractors using BIM include: 
The ability to identify collisions (e.g., identifying ductwork running into structural 
members)
The ability to visualize what is to be built in a simulated environment
Fewer errors and corrections in the fi eld
Higher reliability of expected fi eld conditions, allowing for opportunity to do more 
prefabrication of materials offsite, which is usually a higher quality at a lower 
cost

•

•
•
•
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The ability to do more “what if” scenarios, such as looking at various sequencing 
options, site logistics, hoisting alternatives, cost, etc.
The ability for non-technical people (clients, users, etc.) to visualize the end 
product
Fewer callbacks and thus, lower warranty costs

Those contractors who are using BIM will almost universally tell you that the number 
of new benefi ts they continue to discover seems endless. There are so many processes 
that we think of in the context of a “2D Based” mindset. As we continue to shift to a 
“Model Based” process, contractors continue to fi nd innovative uses for their new tool 
(for example, design phases going away).

“Who should pay for the model?”“Who should pay for the model?”  The most common question asked is, “Who’s receiving 
the most benefi t and therefore should bear the cost of developing the model?” The 
growing consensus is that everyone benefi ts and therefore everyone should bear some 
of the cost. It is generally accepted that there is an initial cost and loss of productivity 
while obtaining the necessary resources as fi rms go through the initial learning curve. 
Contractors who have made it through this initial learning curve (on average between 
6 and 18 months) experience the benefi ts, including improvements in productivity, 
lower warranty costs, fewer fi eld errors and corrections, etc. and for a period of time, 
a competitive marketing advantage. These benefi ts offset the costs and over time may 
actually reduce them.

2D Conversions versus 3D Designs (a factor throughout the guide) 2D Conversions versus 3D Designs (a factor throughout the guide)   This issue is a 
critical one for contractors, and is likely to remain until such time that the majority of 
design fi rms are designing using 3D design software. Projects using BIM are either 
designed in 3D or designed in 2D and converted into 3D. Since most of today’s issues 
are signifi cantly affected by which of these two scenarios is applicable, this distinction 
is made throughout this entire guide. (For example, answering the question about the 
cost of the model is greatly affected by whether or not the design is being done in 2D 
and someone has to invest the time in doing a conversion. If the design is done using 
intelligent 3D design software, there is no conversion and the contractor’s ability to 
start using the “tool” is immediate and much less expensive to the contractor.)

Overview of the GuideOverview of the Guide The guide addresses the following:

The 3D vs. Conversion Issue—addressed as it applies throughout each section of 
the document
Collaboration and BIM Tools—groups and highlights the basic software tools that 
support BIM
The BIM Process: How is it to be conducted?—explains what the BIM process 
looks like
Clarifi cation of Responsibilities—highlights fundamental responsibilities relative 
to the BIM process
Risk Management—identifi es the major areas that contractors should begin to 
think about

•

•

•

•

•

•

•

•
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One Model or a Composite ModelOne Model or a Composite Model One of the earliest lessons learned is that there 
is rarely one model. In fact, on many projects the use of BIM can be as basic as the 
availability of a 3D model produced by one or more of the specialty contractors or 
suppliers, such as the steel fabricator or mechanical contractor. It is not unusual, 
particularly while the 2D conversions continue to be the norm, for multiple models 
to be made available on the same project. The good news is that there are software 
applications that can now combine models produced in different design packages and 
into one fi le, to be viewed as one composite model. This is where the low-hanging fruit 
of visualization and confl ict detection can be found. This is just one of many examples 
of lessons that contractors using BIM have learned and can be found throughout this 
guide. 

What does it mean to “use” BIM? What defines a project “using BIM”What does it mean to “use” BIM? What defines a project “using BIM”… It is not 
necessary to model the entire project to be “using BIM” on a project. In fact, many 
contractors are involved in projects with intelligent models without realizing it. The 
designer and/or some of the suppliers and specialty contractors may be using models 
for their own benefi t and not sharing the information with the other members of the 
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team. Use of the BIM “tool” is encouraged even if it is only available for a portion of 
the project, such as the structural steel or the mechanical systems. 

Also, contractors are making use of intelligent models for portions of the project scope 
to assist them with many of their traditional activities. Many of these “partial uses” of 
BIM include:

Assisting with scoping during bidding and purchasing
Reviewing portions of the scope for analyses such as value engineering
Coordinating construction sequencing (even if just for two trades)
Demonstrating project approaches during marketing presentations

In each of these cases, only portions of the scope and only specifi c trades may be 
modeled. These “partial uses” of BIM, versus full blown project models, are likely 
to be the way that many contractors will fi nd it easier to get started using BIM. These 
“partial uses” can be much less overwhelming to create, and the benefi t of having them 
is much more tangible to everyone. In other words, taking BIM in smaller bites might 
be easier for many contractors, and has proven to be a great way to get started.

Get Started NowGet Started Now BIM or VDC clearly appear to be the future of our industry. For 
some contractors, the future is now. Contractors have a choice. For those that choose 
to start now, this guide offers a place to begin. However, even if you decide to wait, 
every contractor is encouraged to at least start familiarizing itself with the key terms, 
the acronyms (see the Glossary) and the current available software applications. 
Experience has shown that having an awareness of all of these will provide a good 
framework for gathering knowledge on the subject, and better prepare you when you 
are ready to get started. For those who are ready now, let’s get started…

•
•
•
•
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So you are ready to try out BIM… but a number of questions arise: What tools do you 
use?  What will it cost? Where do you get help? This section provides a summary of 
BIM tools that will help you get started. While any tool can appear complicated, if you 
know what to look for in a tool and make a commitment to learn how to use the tool, 
great results can be achieved. BIM tools are based on current software applications, 
so they are constantly being upgraded. Despite all the change, now is the time to get 
started.

What should you be concerned with when starting down the BIM path?What should you be concerned with when starting down the BIM path?  The best 
way to get started is to have the right plan and keep it simple. First, make sure you 
pick a specifi c BIM objective you want to accomplish for your company—pick a new 
job that will help you prove a return on investment. Keep it simple and specifi c—an 
objective you can measure for tangible results. Consider the following in your plan:

Steering CommitteeSteering Committee – create a senior managment group involved in the BIM 
implementation process to ensure leadership support.
Dedicated Effort Dedicated Effort – dedicate someone to this project who has a keen interest in 
BIM and will see the project through. Then keep them focused on attaining results 
by empowering them with the authority to make decisions toward achieving your 
goals with effective regular status updates.
Integrate the Effort Integrate the Effort – ensure that the project works with your existing business 
processes and partners. Work with what you currently have for processes, whether 
starting with a new 3D model or converting 2D drawings to 3D, and identify where 
the new BIM tools will require change in your processes. Pick a project with team 
members who will readily share the data.
Collaboration Collaboration – BIM tools work best in a truly collaborative environment with your 
partners. Sharing information at various times throughout the model life cycle will 
be critical to success, so make sure you and those you work with can be fl exible in 
collaborating. Use standards wherever possible to ease the collaboration efforts.
Hardware RequirementsHardware Requirements – the BIM tools will require appropriate computer 
hardware to make the tools work properly. Avoid the temptation to throw the tools 
on inadequate equipment for expediency’s sake, since this will cost more time and 
frustration in the end. Follow the minimum recommendations for the tools.
Connectivity Connectivity – because BIM tools work best in a collaborative environment, make 
sure you have appropriate connectivity to the Internet and your offi ce network as 
well as your job site. Being able to update a model from the offi ce or the work 
site may become invaluable. Typical DSL connection speeds of at least 256 kbps 
should be adequate, but as with most applications, the more bandwidth, the better.

Do not over complicate the plan—the goal is to get started and see results quickly. Pick 
a specifi c case and stay focused on it. All too often, projects fail because of the dreaded 
scope creep, just like out-of-control change orders on a job. Stick to your goal until 
achieved, then learn from the results and adjust for ongoing use.

An alternative to using BIM for the fi rst time on a new project is to take an existing 
project and use BIM tools to remodel it, to see if you would really have gained savings. 
The problem with this is the added cost to remodel a past project without an actual 
return on that investment. However, you can consider this an investment if you achieve 
an ROI on future jobs.

•

•

•

•

•

•
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What should you look for in a BIM tool?What should you look for in a BIM tool?  Once you have your specifi c plan, fi nding the 
right BIM tool(s) for your use is best accomplished by making your selection based on 
the following criteria:

SimplicitySimplicity – make sure the software is easy to learn and use. Read the 
instructions.
Functionality Functionality – ensure that the tool meets your specifi c needs and usage by reading 
about the tool before you start using it.
Interoperability/CollaborativeInteroperability/Collaborative – the tools you use should work well with other 
software, as being able to interchange document formats or convert documents 
helps.
Providers Longevity Providers Longevity – despite a quickly changing technology environment, make 
sure you are confi dent that the vendor will be around for the long run.
Support / Training Support / Training – the tool should have quick, effective help and the provider 
should include appropriate training (electronic and in-person).
EnvironmentEnvironment – double-check that the tool will work in your environment with your 
hardware, communications, and collaborative partners. You may want to consider 
using one of the various technology hosting services to provide the environment for 
your tools (especially in the beginning, until you determine your specifi c needs).

How do you pick a BIM tool?How do you pick a BIM tool? This may seem like a daunting task, but if you have a plan 
and know what you are looking for in the tools, the best BIM solution to choose can be 
much more obvious. To help with selection, this guide includes a matrix of “Example 
BIM Tools” (Appendix B), that can serve as a starting point for understanding currently 
available BIM solutions. The matrix includes sections for both BIM software and BIM 
services showing:

Product NameProduct Name – tool specifi cally for BIM (note that this matrix does not contain 
2D Drawing tools, which are already plentiful)
ManufacturerManufacturer – the company that makes the tool
BIM UseBIM Use – how the tool is intended to be used in modeling
DescriptionDescription – a brief manufacturer’s description of the tool
SupplierSupplier – who supplies the tool
Hardware RequirementsHardware Requirements – specifi cations for manufacturer’s recommended 
hardware with which to run the tool
Approximate CostApproximate Cost – an approximate cost for relative comparing and planning 
purposes only (always check with vendors/suppliers about free downloads, trial 
subscriptions, volume discounts, etc.)

The sections of the “Example BIM Tools” matrix include:
SoftwareSoftware

3D Modeling – software tools that create and manipulate 3D models
2D to 3D Conversions – software tools that convert 2D to 3D models (At this 
time, this type of tool is custom developed based on specifi c requirements. 
While many of the 3D tools will import 2D drawings, 3D tools may not be able 
to update the 2D drawing.)
3D Interoperability – tools that allow you to work with a variety of different 
types of 2D drawings or 3D models, regardless of format
Tracking – tools that allow you to track changes among drawing sets

•

•

•

•

•

•

•

•
•
•
•
•

•

•
▪
▪

▪

▪
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ServicesServices
Training – these are service providers or tools that train specifi cally in the use 
of BIM tools
Consulting – these are service providers that offer consultation on installation, 
support, integration or other implementation needs specifi cally for BIM tools

HardwareHardware
Lists typical hardware that meets the minimum requirements of BIM software 
from several popular hardware providers.

What will BIM tools cost?What will BIM tools cost? There are several components involved in identifying the 
cost for using BIM tools, from software and hardware to time needed to set up and 
use the solutions. The “Example BIM Tools” matrix includes the range of cost for the 
solutions listed.  Note that the suppliers of these tools may have a number of differing 
pricing options, depending on the number of users you have and how you use the 
software. It is wise to check with the supplier to determine current pricing models 
and offers. Hardware costs vary depending on what solution you choose, but can be 
estimated from the pricing in the table included in Appendix B.

The “Example BIM Tools” Matrix identifi es approximate costs for hardware that 
meets the minimal requirements of BIM software. While your existing hardware 
may work for BIM software, it is wise to make sure that the speed of the computer 
and graphics capability are suffi cient to give a positive experience when using the 
tools. Hardware is relatively inexpensive, so do not skimp on obtaining the best 
hardware for your needs. 

Other costs that you may incur are for consulting services to help you set up and use 
BIM tools or help you develop appropriate processes that use BIM tools effectively for 
your fi rm. The bottom line is: For as little as $5,000 you can get started with BIM and 
begin to see the benefi ts. A wise plan would be to consider an investment of $10,000 
to $50,000 depending on your needs, recognizing that these costs will quickly be 
recovered by the benefi ts your company attains.

Note that this matrix is meant as a guide only and is not a recommendation of any one 
tool over another. Nor is it an exhaustive list of tools. Items were selected for inclusion 
in the list based on high availability and popularity. The costs shown are approximate 
and any specifi cation may change over time. AGC cannot guarantee the accuracy of 
information, as it may change at any time.

•
▪

▪

•
▪

•



The BIM Process: How is it to be conducted?

Contractors’ Guide to BIM - Edition One 10 AGC of America

With an understanding from the previous section of the basic tools and software 
systems that are available and how they can help increase collaboration in a “Model 
Based” process, contractors should understand the basics of this new process and how 
it compares to the traditional “2D Based” process. What does a “Model Based” process 
using BIM look like?

From a contractor’s perspective, the “Model Based” BIM process depends on whether 
the project is designed initially in 3D or if it is designed in 2D and later “converted” 
to 3D. This section outlines the process of using Building Information Models, using 
these two approaches:
1) 2D Conversions
2) 3D Designs

In both of these scenarios, the BIM Process basics in a typical project scenario are 
outlined, answering the “what, when, where and how” of BIM in a “Model Based” 
process. Contractors reading this are assumed to have an appreciation and understanding 
of “why” BIM is worthwhile.  The “who” (the responsibilities of each of the team 
members) is addressed in the next section.  Few projects, if any, are “typical” but the 
basic BIM Process tenets outlined here should apply to most construction projects.

Each of the fi ve parts of this section assumes that most of the project is being modeled 
in an intelligent 3D design. As mentioned earlier, many contractors have found it 
simpler to start using partial models, for portions of the project scope or for specifi c 
trades such as structural steel or mechanical. The second part of this section addresses 
some of these partial uses of BIM. The last section addresses other considerations for 
contractors trying to understand the process of using BIM.

1. Comparison of a “2D Based” vs. a “Model Based” industry1. Comparison of a “2D Based” vs. a “Model Based” industry
2. Partial BIM Uses—What are these?2. Partial BIM Uses—What are these?
3. 2D Conversions3. 2D Conversions
4. 3D Designs4. 3D Designs
5. Other Considerations5. Other Considerations

A special note about the “cost of BIM” which is addressed in each approach: The 
out-of-pocket expense, even after spreading out the initial technology and training 
investment, is generally believed to be much less than the cost benefi ts. Research 
efforts are underway to prove this point, but until results are in, the biggest challenge is 
aligning who is receiving the benefi t versus who is paying the out-of-pocket expenses. 
The delivery method, the contract type and the basis of reimbursement may dictate 
how and to whom the cost benefi ts will fl ow.

The information offered is intended to give a contractor a sense of what the BIM 
process will look like. Where enough experience has been gathered by the industry, 
suggestions are offered. More experience will eventually lead to better practices, but 
for now, this information should be a good place for a contractor just learning BIM to 
get started.
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1. Comparison of a “2D Based” vs. a “Model Based” industry1. Comparison of a “2D Based” vs. a “Model Based” industry
The traditional 2D Based design evolved from pencils, to mylar, to overlay drafting, 
to the layers and levels seen in CAD programs. These long market-accepted 
“fl at” media, the separate nature of the layers, and multiple design and consulting 
disciplines have contributed to the 2D, layered, disconnected process prevalent 
today.

In the 2D process, the tools and process available to the team contribute to a 
distinct inability to see, think and document in an integrated 3D (and beyond) way. 
The implications of a moved beam on a duct simply cannot be known or seen in 
a 2D environment.  They must be imagined. The 2D Design process allows the 
possibility that designs are not complete, as all areas are not drawn.

In a 3D Based process, the technology and tools allow us to see, and collaborate 
in 3D.  More important than the technology-enabled way we see in 3D, is the 
information we get, the interactivity and linkages it fosters, and the intelligence 
and analysis this linked data promotes. Use of the intelligence housed within a 
BIM allows us to see and interact differently, and can make us far more intelligent 
than teams using a 2D process.

What does this next evolution of “3D BIM” require? Certainly it does not take one 
“all-knowing” expert, who has won the “war of the BIM.” In fact, the reality is 
quite the contrary. More than ever in the BIM process, it looks as if it will take a 
village of BIM-enabled collaborators who can use the intelligent tools to cope with 
the pace and amount of information. 

In a 3D BIM approach, model reviews, virtual huddles, and electronic CAVES 
(computer-aided virtual environments) change the environment, duration, nature 
and results of our process. Shop drawings might be waived in favor of shop models 
or CNC (computer numerically controlled) fabrication models. RFIs might become 
obsolete, or at least signifi cantly reduced in number, and be resolved much quicker 
if the model is deployed as a jobsite tool.
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The following table looks at many of the common tasks of the construction process 
and compares the traditional 2D method versus the Model Based process: 

2D Based Process Model Based Process
Linear, Phased Design Concurrent, Iterative

Paper 2D Drawings
Digital 3D Object based 
tied to intelligent data

Evaluated over days in 
2D

Value Engineering 
Alternatives

Evaluated in 3D instantly

Unclear Elevations Site Planning Relief Contours

Slow and Detailed Code Review
Expedited and 

Automated

Light Tables Design Validation
Clash Detection with 

Audit Trails

2D Drawings Field Drawings
2D Drawings and 

Perspectives

Assembled near 
completion Closeout Documents

Intelligent models 
for operations and 

maintenance instructions; 
Constantly updated 
during construction

Stand Alone Activites Scheduling
Activities linked to 

Models

Limited Scenarios 
evaluated Sequence Planning

Extensive Scenarios 
Evaluated earlier in the 

process

Paper Shop Drawings Field Coordination
Overlaying Digital 

Models using collision 
detection software

Use manuals Operation Training Visual
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2. Partial BIM Uses – What are these?2. Partial BIM Uses – What are these?
Most contractors are likely to start using BIM through “partial uses.” The list of 
partial uses of BIM seems almost infi nite. For contractors already using BIM, the 
list seems to grow daily. For those getting started, the following list represents 
some of the more common “early” uses that most contractors experience in their 
experimentation with BIM:
a. Visualizationa. Visualization
b. Scope Clarificationb. Scope Clarification
c. Partial Trade Coordinationc. Partial Trade Coordination
d. Collision Detection/Avoidanced. Collision Detection/Avoidance

e.  Design Validatione.  Design Validation
f. Construction Sequencing Planning/Phasing Plans/f. Construction Sequencing Planning/Phasing Plans/

LogisticsLogistics
g. Marketing Presentationsg. Marketing Presentations
h. Options Analysis (see example: “Partial use: Value h. Options Analysis (see example: “Partial use: Value 

Engineering Analysis,” which shows Precast versus Engineering Analysis,” which shows Precast versus 
Brick)Brick)

i. Walk-throughs and Fly-throughsi. Walk-throughs and Fly-throughs
j. Virtual Mock-Upsj. Virtual Mock-Ups
k. Sight Line Studiesk. Sight Line Studies

Item e., “Design Validation.” is a task the contractor would perform during design 
phases: preparation of design documents or construction documents. The concept 
of “design validation” is a task performed by the contractor, distinct from the 
“design coordination” task performed by the design team. The contractor does 
not take responsibility for “design coordination” simply by engaging in “design 
validation.” The design validation is performed by detecting signifi cant clashes. 
Perhaps a more detailed clash detection is performed by the contractor after the 
subcontractors have integrated their shop drawings into the consolidated model.

3. 2D Conversions3. 2D Conversions
When will most designs be delivered in 3D? Most estimates range between fi ve 
and ten years. In the meantime most projects that “use BIM” are designing in 2D 
and “converting” to 3D. 

a. What is a “2D Conversion”?a. What is a “2D Conversion”?
A 2D Conversion is the process of taking the traditional CAD fi les (such as 
.dwg) and using the attributes necessary to add the third dimension that allows 
the 2D Design to begin taking its 3D form. There are a number of software 
programs, primarily the same software that designs in intelligent 3D, that allow 
a person with relatively little training to take 2D Designs and add the attributes 
that allow it to become 3D. 

b. Typical Process—2D Conversion b. Typical Process—2D Conversion 
Once the reasons to convert a 2D Design into 3D have been established, and 
how the model will be used has been determined, the 2D Design fi les are 
opened in 3D Modeling Software. Attributes and 3D elements are drawn over 

Partial use: Value Engineering Analysis
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the 2D Design. Here are examples of some tasks that must be addressed:
Determine the level of detail necessary (this affects how much information 
will come from the model)
Establish roles (who is doing what in 2D? 3D?)
Assuming there are multiple models, determine who will assemble the 
composite model
Establish exchange methods of fi les and formats
Locate a central, shared repository for the drawings
Establish (0,0,0) the origin point for model alignment
It should be noted that there is still a review process (similar to the review 
of a paper set of 2D drawings) to confi rm that the design does not have 
any major confl icts or errors. For example, there may be an error in a wall 
type in the 2D Design that is likely to be caught during the assigning of 3D 
elements to the design.
Implement regularly scheduled quality checks of the model.

Once you have reviewed the 3D model and are confi dent it is complete, how 
you actually use the model from this point forward is essentially the same as if 
it were a 3D design. In other words, once you have the model to use as a tool, 
it should not matter where the model came from or whether it was converted 
to 3D or designed in 3D.

c. How do I do a 2D Conversion?c. How do I do a 2D Conversion?
Anyone with the right software and training can convert 2D Designs into 3D. 
(Most contractor’s modelers have been able to make remarkable progress 
with less than a week’s worth of training.) The length of time it takes to 
do a conversion is of course proportional to the amount of experience the 
modeler has. Once a modeler becomes reasonably profi cient, a typical project 
conversion should take one to two weeks to create. Conversions can be done 
by the contractor or by a growing number of third-party service providers.

d. How much does a 2D Conversion cost?d. How much does a 2D Conversion cost?
Assuming a contractor has made the initial investment in software and training, 
and is past the initial learning curve, the actual labor cost of the conversion 
itself tends to average between 0.1% and 0.5% of the total construction costs. 

Remember that portions of the project may be designed in 3D and/or converted 
by some of the suppliers or trade contractors. These models can be combined 
to create the “Composite Model” where all of the models are viewed as a 
single model, even though they are really separate models.

e. When and where to do a 2D Conversion?e. When and where to do a 2D Conversion?
This has been one of the biggest challenges, particularly on fast-track projects; 
everyone wants the benefi t of the 3D model as early as possible. However, 
recognizing the nature of the typical linear design process, it is not unusual 
for designs to change substantially from the early phases to the later design 

•

•
•

•
•
•
•

•
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documents. (This is a temporary problem unique to 2D Designs, and there is 
no clear best practice on when is the best time to do the 3D conversion.)

For now, the best advice is probably to wait until the major program (including 
square footages, architectural fl oorplans and basic structural scheme) has been 
developed. Otherwise, it may be necessary to do 2D conversions more than 
once, or at least update them.

f. What are the benefits of 2D Conversion?f. What are the benefits of 2D Conversion?
There are many benefi ts derived from doing the conversion in-house. Most 
importantly, your fi rm benefi ts from the experience of doing the model. It is a 
good idea not to pass up this opportunity. 

4. 3D Designs4. 3D Designs
a. What is a “3D design”?a. What is a “3D design”?

The term “3D design” is intended in this section to mean an intelligent BIM 
model-based design. A 3D design is one that is produced with one of a number 
of BIM software applications. The BIM is in a three-dimensional, geometric, 
object-oriented representation of the project and has data attributes making the 
model “intelligent.” 

Eventually the data embedded into the BIM can include design criteria, 
detailed specifi cations or performance criteria. Commissioning, maintenance 
data and spare parts list, and other information that may be useful later in the 
life-cycle of the project also may be included. This kind of data is not typically 
available today and should not be expected until data exchange standards 
(interoperability), currently in development, are established.

b. Typical Process—3D designb. Typical Process—3D design
Upon receipt of a 3D design fi le, the fi rst step is determining how best to open 
the fi le. The software it was created in and how you are planning to use it 
will affect this determination. Are you planning on just viewing it? Are you 
planning on extracting data? If so, which data? Are you planning on adding 
data to make it construction-ready by, for example, taking a single solid slab 
and breaking it into multiple slab pours? 

(Important Note: Almost all 3D modeling software offers some type of a free 
viewer application. Therefore, a contractor who is being provided a 3D design 
from the design team, but has not made any initial effort towards investing in 
BIM technology itself, should at least take advantage of the visualization of 
the 3D model. With the free viewers, this most basic application should be 
available to any contractor at virtually no cost!)

As in the process of a 2D Design, an initial review of the 3D model is necessary. 
A basic review for overall completeness and accuracy is necessary. Though 
similar to 2D Design, it is easier because of the added benefi t of seeing the 
design in 3D. Depending on how you are going to use the model, and on its 



The BIM Process: How is it to be conducted?

Contractors’ Guide to BIM - Edition One 16 AGC of America

completeness and accuracy, you may need to refi ne it before you can use it. 
Depending on the amount of refi nement necessary, you may need to have the 
designer do the updates, or if they are minor, you may go ahead and do them 
yourself. Either way, a process of communicating the results of this review 
should be established with the designer-of-record.

Once you have determined how you plan on using the 3D model and the best 
software application to open it, and have actually opened the fi le, you will need 
to take time to understand what you have been given. Among the things you 
will need to understand are the standards used by whoever created the model. 
This includes what objects and labels were used (e.g., how did they distinguish 
wall types?), and how they actually used the objects.

Once you have reviewed the 3D model and are confi dent it is complete, how 
you actually use the model from this point forward is essentially the same as 
if it were a 2D Conversion. In other words, once you have the model to use 
as a tool, it should not matter where the model came from or whether it was 
designed in 3D or converted to 3D.

c. How do I use a 3D design?c. How do I use a 3D design?
If you are fortunate enough to be given a truly intelligent, 3D design from 
the design team, using it is as simple as opening the fi les. The software could 
be the native software programs that the design was done in, or it could be 
viewed and coordinated with a collision-detection viewing software such as 
Navisworks.

Rarely will a 3D design be “construction ready,” and some effort of adding 
detail to the models is typically required. For example, adding pour breaks to a 
slab to be able to align schedule activities of individual slab pours is something 
that the contractor will need, but the designer may not.

d. How much does 3D design cost?d. How much does 3D design cost?
From the contractor’s perspective, the cost is relatively minimal. The major 
part of this effort is usually only to take the designer’s model and combine it 
with other models.

e. When and where to use a 3D design?e. When and where to use a 3D design?
Since the 3D design is available at any time, using it for some purpose almost 
from the very beginning of the design process is practically a given. Early 
efforts with this appear to be similar to the process of getting phased design 
documents. However, a 3D design likely will not be as linear as a traditional 
2D “phased” design approach.

5. Other Considerations5. Other Considerations
a. Using Converted 2D versus 3D Designsa. Using Converted 2D versus 3D Designs

Once a model has been created and reviewed for its intended purpose, from this 
point forward, how the model is used is essentially the same regardless of how 
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it was created. Once you have a composite model, it should not matter whether 
it was converted from a 2D Design or designed from inception in 3D.

b. Linking the Model to the Schedule (“4D”)b. Linking the Model to the Schedule (“4D”)
Either the native design software or a third-party application will allow you 
to link the objects in your model directly to the data from your scheduling 
software. Note that different modeling programs work with different scheduling 
software and this should be investigated for compatibility early on prior to the 
creation of both a model and a schedule.  Various “what if” scenarios can 
be evaluated much more effectively to ensure maximum use of materials and 
labor.  All participants benefi t from “seeing” the building get built virtually, 
activity by activity.

c. Outsourcing or Building the Model In-house?c. Outsourcing or Building the Model In-house?
Ultimately experience has shown that developing the models in-house is better 
than outsourcing. The experience gained by going through the learning curve 
fi rst-hand along with developing the in-house expertise for the future, make 
the in-house solution the better option.

d. Upkeep of the model during design? During construction?d. Upkeep of the model during design? During construction?
Regardless of who is maintaining the model and updating during design 
and construction, someone has to take this responsibility. During the design 
phase, the model can be updated as each consultant issues its next release. It is 
recommended that you run collision/clash detection after each update. 

During construction, your own project team and the major subcontractors 
must be involved and aware that the model is being maintained. Incorporating 
design changes into the model must be an identifi ed process. Early experience 
has some contractors using a dedicated person, “the project modeler,” while 
others have done it within their project team.

e. The Project Delivery Method/Lean Constructione. The Project Delivery Method/Lean Construction
Getting the maximum benefi t from the technology and BIM is directly 
correlated to the ability to maximize collaboration on a project. This leads 
to a belief that to fully use BIM, it must be on projects delivered with some 
kind of collaborative approach such as CM at-Risk or Design-Build. However, 
experience has shown that there are still benefi ts to the contractor on traditional 
Design-Bid-Build projects. 

Running clash detection and correcting design errors prior to starting 
construction in the fi eld can save time and money, even if the design is complete 
and the project was awarded based on a low bid. Also, looking at “what if” 
scenarios on construction sequencing and scheduling can offer opportunities 
to improve project schedules.

The key is that BIM does not automatically guarantee collaboration. BIM does 
allow collaborative projects to be more collaborative. Using BIM and sharing 
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the information allows the team to take teamwork and effi ciency to higher 
levels. This is where Virtual Design and Construction brings the core concept 
of lean construction, eliminating waste, into the equation. Eliminating waste 
and lean construction become “givens” when teams are exploiting technology, 
sharing information and using BIM to be more effi cient. 

f. Getting over the Wall?f. Getting over the Wall?
There are many barriers keeping contractors from using the latest technology 
and BIM. The barriers include fears (legal/risk fears, fear of change, fear of 
the unknown, etc.), initial investment costs, the time to learn how to use the 
software, and perhaps for many the biggest barrier: the lack of support from 
senior leadership of the company.

One suggestion is to include senior company management as a steering 
committee as you determine the best strategy for your organization. This can 
be an effective way to gain their buy-in and support.  Additionally, they will 
receive factual information regarding the process and its implementation, 
avoiding the fear of the unknown.

These barriers represent a “wall.” On one side are contractors who have not 
used the technology or experienced fi rst-hand the benefi ts it offers. On the 
other side of the wall are contractors who have begun to use the technology 
and have begun to experience for themselves the benefi ts BIM has to offer.

Are the fears legitimate? Probably, but as the rate of adoption increases, the 
technology becomes easier to use, the benefi ts become more widely understood 
and the new processes continue to evolve in the Model Based approach, these 
fears should dissipate.

Getting company leadership to have this 
vision of the future, buy into it, and commit the 
resources 
to invest 
in it is a

 decision the 
leadership of 
every company 
must make for 
themselves. 

FEARS
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Other Fears

LACK OF TIME

COSTS

SOFTWARE COMPLEX

BENEFITS?

LEADERSHIP SUPPORT
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Don’t see Benefits?

Have Experience
See the Benefits!

“THE WALL”
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Overview of Responsibilities:Overview of Responsibilities:
As stated in the introduction, BIM is a tool.  Recent advances in computer hardware 
and software have made BIM technology available and relevant to the work of all 
members of a project team.  The use of BIM may well change the ways that projects 
are conceived, designed, communicated and defi ned, but this tool will not change the 
core responsibilities of the members of the project team.  

In a fully integrated 3D virtual construction environment contractors and construction 
managers will still need to organize and lead the onsite construction effort.  No amount 
of technology will replace the need for a well-thought-out approach to construction 
that will allow each specialty contractor to apply its skills in a safe environment.  
Similarly, BIM will not replace the need for designers to convey their design intent, 
nor will it replace the dialogue of the submittal process through which subcontractors 
demonstrate their interpretation and understanding of the design intent.  

Outside of the immediate construction effort, owners and code enforcement offi cials need 
to be afforded the ability to evaluate the cost and adequacy of the various components 
of a project.  Again no amount of technology will replace the core responsibilities or 
actions of these members of the project team.  

Software vendors and data warehouses must recognize the work-fl ow processes 
and responsibilities of the project team members in order to provide software and 
infrastructure that will adequately support the application of BIM technology.  BIM 
technology processes must facilitate the building process and these relationships as 
they exist.  Attempts to shift the responsibilities of the project team members into a 
contrived software work-fl ow process will ultimately obscure the goals of the project.

In order to optimize effi ciencies from a tool such as BIM, a collaborative team structure 
must be in place. One in which team members are either contractually obligated or have 
agreed to work in a cohesive fashion and one in which they will provide each other 
with data that will allow its “partner” to perform its work faster, better or cheaper.

BIM technology can radically change the form of the work product of several members 
of the project team.  It can allow projects to be built faster, with fewer surprises, and lower 
costs.  However, the fi nal goal of the project will remain an economically completed 
building ready for safe occupation and use.  This goal can only be achieved if each 
member of the project team faithfully meets each of its traditional responsibilities.

Responsibilities That Must be Recognized and Accommodated by BIM Responsibilities That Must be Recognized and Accommodated by BIM 
Processes:Processes:

Submittal ProcessSubmittal Process
Shop drawings, like slide rules and blueprints, may become a thing of the past, but 
the dialogue between designers and builders that is the basis of the submittal process 
must continue to be accommodated. Regardless of the medium of communication, it 
is necessary that the builder and designer confi rm that the design intent is correctly 
interpreted prior to procurement of materials and performance of construction.  The 
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safety and economy derived from this system of checks and balances is essential to the 
success of the project.

The submittal process, while critical to the success of a project, is often diffi cult to 
implement through traditional methods in the fast paced environment of modern 
construction.  The dialogue is further complicated by the extensive use of performance 
criteria, which allow specialty contractors to bring savings and speed to the project 
through the application of their proprietary designs and processes.  These proprietary 
elements must be reviewed and approved by the designer to ensure that the design 
intent has been properly interpreted and that the project design is modifi ed where 
appropriate to incorporate them.

It is important to realize that the dialogue, not the medium of communication is the 
critical element of the submittal process.  BIM technology allows electronic information 
to replace printed documents as the medium of communication.  Information contained 
in BIM software is extracted directly to the detailing and fabrication processes without 
the need for further human interpretation.  The speed and reduced cost of electronic 
communication  saves the project the time and money associated with printing and 
shipping traditional shop drawings.  These savings are easily identifi able and on large 
projects can be signifi cant.  Submittals can be handled electronically through review 
of the subcontractor’s BIM, regardless of whether the design is issued in a 2D or 3D 
format.

The purpose of the submittal process is to check those elements of the design that 
require interpretation on the part of the builder prior to construction. The database 
qualities of BIM allow many items of a design to be explicitly defi ned without the use 
of the traditional symbols or schedules utilized in two-dimensional design drawings.  
This database quality of BIM could reduce the amount and content of submittals.  For 
instance, if the builder extracts the information directly from the database created by 
the designer, no interpretation of the design information is required by the builder.  A 
practical example of this is a situation in which a designer provides a BIM model with 
the size, grade and location of each steel beam contained within it.  The information 
in this BIM model is then extracted by a fabricator and placed directly into the shop 
drawings.  In this situation, no interpretation of the design has been performed by the 
builder and therefore a submittal showing this information to the designer would be 
redundant and thus not required.

The submittal process will continue to evolve as BIM technology develops and is adopted 
by the industry.  Ultimately, the format and content of submittals is the responsibility of 
the entire project team.  Each team member must realistically evaluate the extent of its 
responsibility and ensure that the interpretation of the design is adequately evaluated 
prior to implementation.  

Changes
BIM processes must accommodate changes.  Changes are part of the building process, 
and no amount of technology will or should prevent them.  Regardless of the delivery 
method, the design team must be able to present the various alternative design solutions 
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at a schematic level in a form that can be evaluated and refi ned as the project moves 
forward.  Design is an iterative process that spirals toward a fi nal solution.  It is not 
a straight line progression, and attempts to force it to fi t a contrived work-fl ow to 
facilitate BIM implementation will obscure the ultimate goals of the project.

As discussed previously, several elements of a project are often built according to 
performance specifi cations, and implementation of these elements may require 
refi nements of the design.  Changes in fi nancing, emerging technology, and building 
use will also dictate changes to the design as the project moves forward.

Design teams need a process through which to issue these changes and must be able 
to maintain a current set of design documents, whether paper or electronic. This set of 
documents must refl ect the design intent at any stage of the project.  Without a current 
set of the documents, the ultimate basis of the contracts will be in question.  Without 
a fi rm basis for a contract, owners and code enforcement offi cials will not be able to 
evaluate the project’s cost or suitability for occupation.  Any BIM process must allow 
all project team members to modify and disseminate the information that they are 
responsible for.

Impact of 2D or 3D design on Project Responsibilities
Whether the design is issued in the form of 2D printed documents or a 3D electronic 
medium or in a combination of both, the responsibilities of the members of the project 
team remain unchanged.  However, it is not necessary to go to this level in the 3D 
model for it to be effective. The important issue is to ensure that project team members 
thoroughly understand the nature, value and exactitude of the information that is being 
conveyed.

BIM presents the designer with the ability to precisely model every component of a 
design — showing every conduit, bolt, door hardware set, bent plate, and carpet pattern 
in a project.  This is not reasonable or desirable.  In order to economically construct 
a project and complete the design in timely fashion, the builders must be allowed 
the fl exibility to coordinate the trades. BIM design models cannot be photorealistic 
representations of the completed project.

It is also important to recognize the difference between design and coordination.  
Creation of a coordination model does not require or supplant a design that is conveyed 
in 2D printed documents.  When a contractor or CM creates a “coordination model,” 
the BIM tool is completely analogous to a light table used for overlaying mechanical 
and electrical drawings.  Likewise a design model must not be interpreted as containing 
more or better quality information than the designer has included.  A steel analysis 
model may not include the exact geometry of the project, and yet it may still be a valid 
representation of the required load paths.  Regardless of whether the analysis model 
is an exact representation of the project, it is the responsibility of the design engineer 
to accurately convey the load carrying members of the project in a design document.  
Recognizing the validity and value of the information in any BIM is the responsibility 
of every project team member that utilizes it.
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Actions/Responsibilities of Project Participants to Encourage the Use of BIM:Actions/Responsibilities of Project Participants to Encourage the Use of BIM:
Contractors and Construction ManagersContractors and Construction Managers
Contractors and Construction Managers need to recognize that coordination, whether 
with BIM technology or a light table, is a core service rather than an added service.  
BIM tools that can facilitate a great deal of coordination are now available, and when 
applied appropriately they can reduce the cost and time of construction.  The question 
is not whether BIM will be used on a project, but to what extent it will be used.  It is 
known that BIM coordination improves communication, which decreases construction 
costs and time, thus reducing risk.  Contractors and construction managers have a 
responsibility to evaluate the costs of various implementation processes and provide 
the results of this evaluation to owners and design teams in quantifi able terms. 

As the leaders of construction coordination, contractors and construction managers 
have a responsibility to encourage and facilitate the sharing and distribution of BIM 
technology on a project.  They must also understand and convey the nature of the 
information that is being shared. Appropriate contract language that will foster the 
open sharing of BIM information must be developed.  The contract language cannot 
alter the relationships of the project team members or change their responsibilities 
beyond their ability or what they are licensed to perform.  

As an example, if a designer approves an electronic fi le prepared by a detailer, and 
this fi le contains a dimensional inaccuracy, the designer must be protected to the same 
extent that it would be had the approval document been a printed drawing.  Similarly 
in the case where a designer provides an analysis model or three-dimensional facade 
rendering to supplement the design documents, and the designer has stated that the 
analysis or rendering model shall not be considered to accurately show all aspects of 
the geometry (presumably the designer has issued and identifi ed a separate document 
for specifi cation of geometry) the designer shall not be liable if a detailer ignores the 
warning and bases the geometry on the supplemental model or rendering.  The 3D 
information is valuable and should be shared with the team, but its use and accuracy 
must be carefully defi ned.  

Design TeamsDesign Teams
Design teams must recognize the benefi ts of sharing all available electronic information 
with the entire project team.  Structural analysis models, for instance, have value to 
other team members, so delivery of these models should be part of the design contract.  
Along with the responsibility of sharing information, the designer has the obligation 
to convey the quality of the information that is provided.  If the geometry or the load 
cases in a design model are not completely accurate, this needs to be made known and 
documented. In addition, the source of the correct information in the design documents 
needs to be established.

Design teams must also honestly evaluate the submittal process and work with the 
rest of the project team to develop the best process for the project.  Together the team 
must fi nd appropriate ways to facilitate communication without unduly burdening any 
single member with additional liability.  Requiring printed shop drawings or resisting 
the requests of the team to distribute electronic fi les, simply because that is the way 
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business has traditionally been conducted, is not helpful to the project or the growth 
of the industry.

Public AgenciesPublic Agencies
Public agencies, like design teams must recognize the industry’s movement toward 
electronic information and evaluate what information is truly needed to perform 
code enforcement checks and permitting.  They must ensure that project design 
and construction are compatible with community safety and facilitate community 
development.  They must be open when appropriate to adopt new formats for 
demonstration of a project’s compliance with specifi ed standards.

Owners & Program ManagersOwners & Program Managers
Owners that recognize the value of BIM must accept the responsibility of the costs 
associated with it.  While the use of BIM coordination does not constitute an added 
service, it does represent added value or better service.  Owners also need to recognize 
that additional deliverables (such as fi nal as-built models) do constitute added services, 
and pay for these as warranted.  

SubcontractorsSubcontractors
Subcontractors are responsible for fully conveying their interpretation of the design 
intent to the Design Team.  They also must coordinate their work with that of other 
subcontractors by sharing the electronic information they have developed in fi le 
formats that can be used and combined with the work of others.  They must encourage 
their software vendors to develop fi le formats that can be readily exchanged between 
the various trade subcontractors.  Subcontractors also must ensure that all parties 
understand what they will supply as part of their contract and what will constitute 
additional work.

Software Providers and Data WarehousesSoftware Providers and Data Warehouses
To date, BIM technology has been developed to facilitate specifi c processes and 
activities related to a project.  At the core, BIM software is a database. Its application 
to a process requires that the database be initially populated and then maintained as the 
project progresses.  The amount of redundant effort required to develop and maintain the 
various databases of the many subcontractors that employ BIM technology represents 
the greatest source of waste and error associated with BIM implementation.  In order to 
facilitate the full integration of BIM technology, software vendors must develop ways 
for the various members of the project team to input and maintain the data relating to 
the specifi c aspects of the project within their responsibility.  In short, interoperability 
is essential, and must be accommodated by the software industry.

Software providers must also understand the process of design and construction, and 
fi t their software to these work-fl ows.  BIM software must be capable of modifi cation 
as design progresses, so that the increasing levels of detail characteristic of the various 
design stages—from schematic design to construction documents—can be included in 
the BIM at the appropriate point in the design process.  The software must also be able 
to accommodate changes.
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BIM Adaptation:BIM Adaptation:
BIM is a tool that will help the project team to communicate the needs of the project 
more quickly and accurately than through current practices.  However, the tool cannot 
perform without the cooperation of the entire team.  Each member must contribute its 
information to the BIM for the betterment of the project, and understand the quality of 
the information that is included in the BIM.

Current practice is evolving such that the contractors and construction managers are 
taking a lead role in coordination modeling.  This makes sense, as they have the most 
immediate need and can reap the highest return for being able to virtually assemble 
and view the various components of the project prior to construction in the fi eld.  Each 
project is unique, and the implementation of BIM should be tailored to the needs of 
the project.  We must remember that BIM is only a tool.  BIM will not create, correct 
nor prevent errors.  BIM will help fi nd and more fully expose errors earlier in the 
construction process when the project team members work responsibly together.
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Legal Environment and Contract DocumentsLegal Environment and Contract Documents
The emergence of BIM as a vehicle for dramatic change in design and construction 
occurs in a legal environment that has not fully come to grips with all the risk 
management implications of the underlying technology of electronic representation, 
or transmission of documents of any type.  Some concerns are obvious—what are the 
liabilities associated with participating and collaborating in the model? As the use of 
BIM expands, other concerns are only beginning to be recognized.

But even as lawyers spot the legal issues, how best to resolve those issues remains an 
open question.  Some fear that an excess of concern over all the potential questions of 
liability, risk allocation, shifting and sharing associated with BIM might inhibit many 
from experimenting with it, and in the process deny owners, designers and constructors 
the opportunity to sort through the issues as they experiment in the laboratory of the 
real world.  

This guide will not attempt to answer all the legal questions presented by BIM, but 
rather will discuss some of the concerns contractors should at a minimum understand 
and if possible address as they climb the BIM learning curve.  While the risks presented 
by BIM may be different in some respects, it does not automatically follow that a 
contractor’s risk should be greater.  

First, contractors should do their best to reach an understanding with all parties about 
the ability and right to rely upon the model.  Disclaimers of reliance that some have 
sought to apply to design documents in electronic format should be discarded.    

Second, the same risk allocation principles that apply to traditional two-dimensional 
design should apply to a BIM model.  Even with a BIM approach, the architect/
engineer remains responsible for project design.  A contractor’s involvement in, and 
corresponding liability for, design should not extend beyond that typically associated 
with constructability issues, construction means and methods, and shop drawings. 
Thus, for example, the fact that the shop drawings are added into a model should 
not change the risks for the information being added.  The crucial questions for the 
contractor are: what are the deliverables and who is responsible for them?

Third, when a model is used, strict rules are applied to police the model, so that access 
rights are reasonably restricted, the ability to change the model is strictly limited to 
those who are responsible for changes to that portion of the model, outdated versions 
of the model can be destroyed, and a precise audit trail can be maintained for the 
various iterations of the model.  Anyone who has been involved in a project where one 
of the participants was working off an obsolete version of the drawings knows that 
the 2D world has problems of its own.  In fact, adherence to 2D drawings as the “gold 
standard” of design is built on a faulty premise. The problems long inherent in the use 
of 2D drawings make clear that regarding them as sacrosanct is a mistake.  

The issue of “ownership of the model” can be worked out through the contract, just as 
ownership of design documents is now addressed in AGC’s standard form documents.  
The issue of ownership of the model becomes much more complex when the fi nal 
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“model” is actually a gathering of the input of a single model or of many models 
through the use of software that allows such a roll-up process.  Many parties will have 
contributed to the “model” in a fully modeled project and the issues of design input 
versus design responsibility will need to be sorted out.  In addition, the licensing and 
royalty requirements of potentially “selfi sh” members of the Building Team need to be 
discouraged in standard form documents.  Owners need to be particularly aware of the 
implications of such issues and are expected to play an important role in addressing 
them.  

Other issues that should be understood and considered:
Methods for maintaining version control of electronic documents, including a 
depository of record copies of transmitted and received electronic documents.
Specifi c privacy and security requirements.
Storage and retrieval requirements for electronic documents and data.
The parties should review contract provisions in the design and construction 
agreements that address the line and fl ow of communications among the project 
parties. This allows them to assess whether such provisions need modifi cation 
in appropriate, limited circumstances to permit direct communications among 
parties not in contractual privity, such as the principal design professional and a 
specialty contractor performing a portion of the design. In such circumstances, 
contemporaneous notifi cation of such communications or exchanges should be 
given to the parties otherwise in the line of communications. 
Contractual reporting requirements for known or observed errors or omissions in 
contract documents should be reviewed, to ascertain whether they are adequate 
and consistent given the potentially increased pace of electronic document 
exchanges.
Confi dentiality provisions should be reviewed for consistency with similar 
requirements in exchange agreements.

Finally, as the use of BIM becomes more and more commonplace, standards will 
be developed as to who is responsible for inputting what information into a model. 
Currently, the National Institute of Building  (“NIBS”) is engaging in such 
an effort.

BIM and other collaborative technology will compel owners, constructors and designers 
to interact differently than they have traditionally.  As those relationships change, so 
too will the contractual language that defi nes them.  However, the current uncertainties 
that accompany the changes brought on by BIM need not inhibit the constructor 
from experimenting with and ultimately embracing the future of construction. The 
traditional tri-party approach to design and construction will, over time, be replaced 
by “Integrated Practice” and collaboration.

InsuranceInsurance
Any convergence of the design and construction processes signals the need for 
contractors to review not only their overall risk profi les, but also their risk-fi nancing 
programs.  BIM presents many of the same risk management questions contractors 
already face as they increasingly provide preconstruction services that require them 

•

•
•
•

•

•
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to analyze, price, and suggest modifi cations to the architect’s design prior to its 
completion. Therefore, it is strongly advised that any contractor looking to participate 
in the BIM process consult with an insurance advisor to examine any potential increase 
in risk as well as the appropriateness of its current insurance coverage.

For example, the Commercial General Liability (CGL) policy should be examined.  
Unless so endorsed, the industry standard Insurance Services Organization (ISO) 
CGL policy does not contain an exclusion pertaining to the rendering of design 
and/or professional services.  However, many insurers will add such exclusionary 
language by endorsement.  The optimal situation for a contractor that undertakes 
design-build projects is to have a CGL policy with no professional services exclusion.  
The next-best option is to have the CGL policy endorsed with ISO form CG 22 80.  
This endorsement excludes coverage for claims arising out of the rendering of design 
services as a standalone service, but will provide coverage where the contractor also 
builds the project, i.e., design-build.  Bear in mind that the CGL policy will respond 
only to claims for third-party Bodily Injury (BI) and/or Property Damage (PD) arising 
out of a design error.

Claims arising out of services provided as part of the BIM process may only be passive 
in nature.  That is, they could involve pure economic loss when there is a design error 
that needs to be corrected, but BI or PD as defi ned in the CGL policy has not occurred.  
Thus, as neither BI nor PD has occurred the CGL policy will provide no coverage for 
the purely economic loss.  As a result of this potential coverage gap, it is recommended 
that the contractor who becomes involved in any level of the design process consider 
the purchase of Professional Liability (PL) insurance.  Here again, the counsel of a 
savvy construction insurance professional is critical as not all PL policies are alike.  
For example, some PL insurers may exclude and/or not specifi cally address coverage 
for claims arising from such services as value engineering and constructability review.  
Frankly, these are services that any contractor may currently be providing without 
having become involved in the BIM process.

A thorough review of the contactor’s involvement or intended involvement in the 
design process should be undertaken to assess the potential exposures presented. 
Contract documents should be reviewed in conjunction with legal counsel and 
modifi ed as appropriate, and available insurance protection should be discussed with 
your insurance advisor (including, but not limited to, Commercial General Liability 
and Professional Liability insurance policies), prior to entering the realm of potential 
design risk.

Beyond the design/professional services liability issues that may arise from participation 
in the BIM process, or that may exist with current project delivery methodologies, the 
contractor may very well have exposure to other electronic data/technology issues 
such as: project management software, project web-hosting/web-sharing, transmittal 
of electronic viruses, or intellectual property ownership/infringement, to name but a 
few. These potential exposures should also be discussed with both legal and insurance 
advisors to address both the contractual and risk-fi nancing options of these and other 
technology and/or intellectual property related exposures.
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Exposures ChecklistExposures Checklist
If you answer yes to one or more of the following provisions of services, it is 
recommended that you discuss these exposures with both your legal and insurance 
advisors. Making these advisors aware of such exposures will allow for an appropriate 
dialogue to address the contractual and risk-transfer/risk-fi nancing options available 
for such exposures.

Does our company provide (or may it become involved with):

Value Engineering and/or Constructability Review?
Conversion of 2-D design documents to 3-D design documents?
Building Information Modeling (BIM)?
Design of specifi c project systems and/or full project design, whether performed 
in-house or subcontracted to others?
Revisions or modifi cations to construction documents with or without design fi rm 
review and approval?
Provision and/or development of Project Management Software?
Project Web-Hosting and/or Web-Sharing systems?
Transmittal of Project data/information using electronic transmission devices/
systems?
Ownership of design and/or intellectual property rights?

Surety Bonding IndustrySurety Bonding Industry
The utilization of BIM technology by the construction industry will be an “evolving” 
underwriting process for the surety industry. At this date, BIM technology is such a 
new concept to the surety industry that no clear industry opinion has emerged and 
individual sureties likely are still formulating their own positions. This is especially 
true since little guidance in the form of industry standards exists concerning the 
proper utilization and application of BIM technology on construction projects. Some 
contractors, as early adopters, are utilizing BIM technology internally. Such internal 
use by contractors likely does not bring any additional burden to the surety, as its use 
is not made part of the contract documents at this time. However, where contractors 
utilize BIM technology as part of their contractual performance requirements for a 
project, certain surety issues may arise, particularly in the absence of a clear contractual 
delineation among the project parties for design, coordination and communication 
responsibilities. 

AGC of America will continue to monitor the utilization of and developments 
surrounding BIM technology as more contractors seek to use or are required to use 
such technology on future construction projects. This discussion will focus on only 
the broadest surety implications of BIM technology utilized in three methods of 
project delivery: Design-Build, Design-Bid (or negotiate)-Build and Construction 
Management “at Risk”. Please keep in mind, however, that much about the legal and 
risk implications of BIM technology is unknown at present.

Utilization of BIM technology on projects requires a clear understanding of each 
party’s responsibilities. The parties will need to defi ne and address the data standards 
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and protocols, the preparation of the model, and the distribution of information from 
the model.  In this regard, a contractor and its surety who are evaluating BIM should 
consider how the contractor’s organization can best manage the risks associated with 
utilizing this new project tool. If BIM technology is clearly defi ned contractually, it 
should decrease confl icts and make the design and construction process more effi cient.  
As a result, the surety industry should embrace its utilization.
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The major objective of the “The Contractors’ Guide to BIM” Edition One was to 
generally introduce the subject and provide an outline of the “how-to” for getting 
started.  Regardless of the extent to which you decide to participate in BIM, simply 
getting started and understanding the topic will keep you in touch with a subject that 
is probably the most revolutionizing tool to come into the design and construction 
industry in recent times.

As this guide identifi es, BIM is a tool that enables our industry to more effi ciently 
operate in new and increasingly expeditious ways.  Initially, BIM and 3D models 
have primarily helped eliminate design confl icts with far more effi cient coordination.  
Expanding beyond this premise to some other specifi c practices, contemplate the future 
with BIM in regard to:

Project scheduling and the concept of 4D, in which time considerations are inserted 
into the modeling process.  With manpower loading inserted into the scheduling 
portion of the model, the project team will be able, on a long-term, look-ahead 
basis, to observe and plan to the detail on a daily (perhaps eventually even hourly) 
basis. Manpower can be best concentrated in a constrained area, thus providing 
resolution to increased fi eld production.  Imagine drilling down into the 3D 
model and actually being able to realize that your schedule exposes the confl ict 
of an erroneously planned overabundance of manpower in a constricted area.  By 
identifying such a confl ict early, redirection and rescheduling of manpower will 
allow for fewer fi eld confl icts and increased production.  
Estimating and quantifi cation when 5D concepts are incorporated with the 
BIM process.  As the 3D model is developed, a materials quantity report is 
instantaneously available. Further, depending on the sophistication of the software, 
pricing information could also be instantaneously generated. As good contractors 
know, the human element and judgment process for estimating will never be 
replaced by software.  But given the capability of instantaneous estimate reports, 
as long as they are properly monitored, the project team will be able to “tweak” 
the design in real time to match the project budget, thus eliminating the need for 
complex value engineering after a design develops to more complete stages.
The speed of shop drawing development and the associated coordination between 
all trades.  Simply put, with 3D, it is realistic to envision that shop drawings 
could be developed simultaneously as the design unfolds.  Thus, the “issued for 
construction” model is just that—eliminating the need for approvals and submittal 
“turnarounds,” as that process will already have been accomplished during the 
design period. 
Requests for Information (RFIs) will be signifi cantly reduced during fi eld 
construction due to the enhanced coordination and confl ict reduction with the use 
of 3D.  
Accurate as-built drawings are available immediately at the close of construction 
with the use of BIM and a 3D model.  The 3D model, as it is updated throughout the 
project duration, actually represents in electronic format the physical design and 
construction of the project throughout all trades.  Imagine the future capabilities 
for the owner in maintaining and revising its structure or facility when inheriting a 
3D model as its as-builts.

•
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The use of BIM and 3D modeling allows for the optimization of lean construction 
techniques and principles.  Modeling allows one to precisely plan and coordinate 
the design and execution of the project, leading to the potential for increased 
prefabrication, the minimization of waste in both the shop and the fi eld, the reduction 
of fi eld interferences and collisions, and a general increase in productivity at all 
stages of the project.

And the list goes on and on when our creative thinking allows us to imagine the 
possibilities with BIM.

As the use of BIM accelerates within the design and construction industry, it will 
lead to a revolution in project delivery.  Many are already referring to this revolution 
as leading to the fully collaborative project team.  The theory of full collaboration 
generally envisions the entire project team: Owner, Architect, Engineers, Consultants, 
GC/CM and Specialty Contractors being involved from the project’s inception by 
“sitting together at one table” in developing the project design. Essentially the team 
constructs the project electronically in 3D with the use of BIM.  This full collaboration 
allows for increased speed of project delivery, enhanced economics for the project, and 
true lean construction all at levels—never yet experienced in our industry.

The Construction Users Round Table (CURT), an organization of international owners 
from a variety of industries, is addressing the future of the design and construction 
industry from their perspective.  Their research and committee work on collaboration 
is summarized within their White Paper publications1.  Owners are under increasing 
pressure to more effi ciently and expeditiously deliver projects due to more intense 
worldwide competition, which varies by each of their respective industries.  Increased 
or full collaboration fulfi lls the owners’ new and futuristic objectives in delivering 
projects.   

We must face the fact that our design and construction industry has historically reacted 
rather slowly to change, especially revolutionary change.  The use of BIM, for those who 
react quickly, will propel them beyond their competition in monumental proportions.  
Fortunately, as contractors, any magnitude of the use of BIM will improve the way 
we conduct our business.  Additionally, contractors do not need to wait until other 
specifi c areas of our industry adapt the use of BIM.  Many of the specialty contractors 
with whom GC/CMs subcontract are well established in 3D coordination.  With the 
recent developments in BIM, the software tools are now available for the GC/CM’s 
coordination of the overall project with 3D models, thus allowing incorporation of 
these related efforts of specialty contractors.

This is one of the major reasons why this “Contractors’ Guide to BIM” Edition One 
specifi cally addresses the use of BIM by contractors when receiving the project design 
in a 3D format or when receiving a 2D representation of design for conversion to a 3D 
model.  Simply put, we as contractors can only move further ahead just by coordinating 

•

1  The two most recent CURT White Papers relating to Collaboration are “Collaboration, Integrated Information and 
the Project Life Cycle in Building, Design, Construction and Operation (WP-1202) August 2004” and “Optimizing 
the Construction Process: An Implementation Strategy (WP-1003) July 2006”.
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a project in 3D versus utilizing existing 2D methods. Reducing fi eld corrections and 
re-fabrication alone provides tremendous labor production increases and resultant cost 
savings.

Just as the technology and software of BIM expands and improves, this “Contractors’ 
Guide to BIM” is expected to evolve through future editions to keep AGC member 
contractors on the cutting edge of this industry revolution.  With this guide, you now 
have a “roadmap” to begin your company’s industry participation with BIM and 3D 
models.  You control the options and decisions regarding the extent to which your fi rm 
will get started and participate with BIM and 3D models.  But more than anything 
make those decisions and…
                         GET STARTED USING BIM!  
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3D Parametric Modeling (3D Model with Attributes)3D Parametric Modeling (3D Model with Attributes)
Model elements not only include visual aspects of the building elements they represent, 
but also have the properties (or knowledge) of the solids they represent.

4D Model4D Model
Term used to describe the linkage of a schedule to a model—essentially turning on 
model elements in the order in which they are built.

5D Model5D Model
Term used to describe the linkage of estimating software to a model—element quantities 
are downloaded from the model database and imported directly into estimating 
software.

BIMBIM
Building Information Modeling is the development and use of a computer software 
model to simulate the construction and operation of a facility. The resulting model, a 
Building Information Model, is a data-rich, object-oriented, intelligent and parametric 
digital representation of the facility, from which views and data appropriate to various 
users’ needs can be extracted and analyzed to generate information that can be used to 
make decisions and improve the process of delivering the facility.

BIM Software Packages CategoriesBIM Software Packages Categories
Analysis Software—complete engineering analyses (examples include: Risa 3D, 
RAM, STAAD, and ETABS);
Design Software—produce coordinated construction drawings (examples include: 
Autodesk’s Revit and Architectural Desktop, and Bentley’s MicroStation or V8);
Coordination Software—host and/or merge Design and Detailing Models (examples 
include: Navisworks, Tekla Structure, and Graphisoft);
Detailing Software—produce shop drawings and control fabrication processes 
(examples include: Xsteel, SDS/2, QuickPen, and CADPIPE);
Rendering Software—provide a three-dimensional interactive rendering of the 
project (examples include: Sketchup, and PowerPoint)

Construction CoordinationConstruction Coordination
The process of ensuring that the various elements of a building are constructed in a 
sequence that allows the various elements of the building to be.

Coordination ModelCoordination Model
A Building Information Model that is developed from a completed design.  The creation 
of the model is an interpretation of a design as opposed to the creation of a design.

Design CoordinationDesign Coordination
The process of ensuring that the various elements of the design (architectural, structural, 
electrical, etc.) fi t together and complement one another.

•

•

•

•

•
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blank

Interoperability (as it relates to BIM)Interoperability (as it relates to BIM)
The ability of data rich models to share valuable data, either through import or 
export.

Obstacles to standard implementation of BIM technologyObstacles to standard implementation of BIM technology
Necessity to concurrently perform the activities of design and construction; divergent 
protocols of data input and extraction; the lack of an appropriate software platform to 
catalog all aspects of the project; and the lack of suffi cient infrastructure to provide 
access to the model by all members of the project team.
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A
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ple B
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3
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A

G
C

 of A
m
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(as of 2
0

0
6

)

S
oftw

are - 3
D

 M
odeling (or 2

D
 to 3

D
 C

onversion)
P

roduct 
N

am
e

M
anufacturer

B
IM

 U
se

M
anufacturer’s D

escription
S

upplier
H

ardw
are R

equirem
ents

A
pprox. 
C

ost

A
rchitect

VectorW
orks

2D
 and 3D

 
Production 

M
anagem

ent

For m
ore than tw

enty years, VectorW
orks A

rchitect has provided building 
inform

ation m
odeling (B

IM
) capabilities that offer a true increase in 

productivity. W
ith B

IM
, your 2D

 draw
ings, 3D

 draw
ings and project data 

are linked into a sim
ple, yet pow

erful design environm
ent. VectorW

orks 
B

IM
 technology allow

s you to design in 2D
 and 3D

 sim
ultaneously. 

C
hanges m

ade in one view
 are autom

atically updated in the other. A
nd, 

because your draw
ings are linked, a change in one can autom

atically 
ripple through the entire draw

ing set, saving you tim
e and reducing 

draw
ing errors. Plus, you can integrate inform

ation into your design to 
autom

atically generate schedules, as w
ell as track m

aterials and costs. 
A

nd, you can export this inform
ation to use dow

nstream
 in other costing 

and database program
s.

VectorW
orks

http://w
w

w
.

nem
etschek.

net/sales/index.
php

VectorW
orks A

R
C

H
ITEC

T
R

A
M

: 256M
B

H
ard drive space: 200M

B
 

VectorW
orks A

R
C

H
ITEC

T plus R
enderW

orks
R

A
M

: 256M
B

H
ard drive space: 1G

B
 

M
acintosh 

O
perating System

: M
ac O

S X
 10.3.9 or later 

O
ther Softw

are: Q
uickTim

e 6 or higher 
Processor: Pow

erPC
 G

3 or new
er

O
ther H

ardw
are: C

D
-R

O
M

 drive
Screen R

esolution: 1024 x 768 (X
G

A
)

D
isplay color depth: 16 bit

W
indow

s
O

perating System
: W

indow
s 2000 SP4 or later; 

W
indow

s X
P

O
ther Softw

are: Q
uickTim

e 6.5.2 or 7.0.2
Processor: Pentium

 or new
er

O
ther H

ardw
are: C

D
-R

O
M

 drive
Screen R

esolution: 1024 x 768 (X
G

A
)

D
isplay color depth: 16 bit

~$1,400 Per Seat

S
oftw

are - Training
P

roduct 
N

am
e

M
anufacturer

B
IM

 U
se

M
anufacturer’s D

escription
S

upplier
H

ardw
are R

equirem
ents

A
pprox. 
C

ost

R
evit

A
utodesk

Softw
are 

Fundam
entals 

and A
dvanced 

Training

Tutorials
A

 com
plete set of self-paced training exercises is available to help you 

becom
e m

ore productive using A
utodesk®

 R
evit®

 B
uilding.

R
evit C

lassroom
 Training

A
utodesk offers A

utodesk R
evit Fundam

entals and A
utodesk R

evit 
A

dvanced training courses from
 our offi ces in W

altham
, M

assachusetts 
and San R

afael, C
alifornia.

H
ow

-to A
rticles

Through step-by-step lessons w
ritten by recognized experts in their 

fi elds, A
utodesk how

-to articles and tutorials can help you m
aster the 

techniques you need to becom
e m

ore productive w
ith A

utodesk products 
and solutions.

A
PI Training and C

onsulting for D
evelopers

V
isit the A

utodesk D
eveloper C

enter for the latest courses and schedules 
of hands-on A

PI training. A
lso, get inform

ation about A
utodesk A

PI 
consulting services.

A
utodesk

Tutorials, C
lassroom

 Training, and H
ow

-to 
A

rticles

Prerequisites: Im
plem

entation of R
evit

~$1,000
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K
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 d
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 m
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B
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K
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 p
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K
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ra
in

in
g 
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um
 f

or
 A
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B
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g 
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e-

da
y 

pr
og

ra
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 th
e 

A
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d 
cu
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 f
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m
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a 
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y 
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og

ra
m
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s 
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rt 
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 th

e 
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m
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n 
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, K

FA
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er
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e 
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og

ra
m
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w
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 c
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g 
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f b
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 d
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, p
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rif

or
m

a 
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pe
r f

or
 B
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e 

m
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 p

ro
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R
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l p
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r f
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C
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 C
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 p
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 m
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C
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t f
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m
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M
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t b
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A
ppendix B

: “Exam
ple B

IM
 Tools”

pp
p

C
ontractors’ G

uide to B
IM

 - Edition O
ne 

3
8

 
A

G
C

 of A
m

erica

(as of 2
0

0
6

)

S
oftw

are - Training
P

roduct 
N

am
e

M
anufacturer

B
IM

 U
se

M
anufacturer’s D

escription
S

upplier
H

ardw
are R

equirem
ents

A
pprox. 
C

ost

Various
G

ehry Technologies
D

igital 
Technology 
Integration

G
T brings fi fteen years’ experience applying advanced digital technologies 

to com
plex building projects undertaken by G

ehry Partners and other 
leading architecture and engineering com

panies. O
ur clients and partners 

are fi rm
s and building team

s interested in m
oving beyond the lim

its of 
drafting and paper driven project m

anagem
ent and into 21st century, 

digitally enabled design and construction practices.

G
ehry 

Technologies

G
ehry Technologies (“G

T”) is a building design 
and construction technology com

pany that 
provides integrated, digitally driven construction 
practice tools and m

ethodologies to com
panies 

and their projects.

Varies based on 
need

N
otes:Products presented are not in any specifi c order

C
osts are typical and m

ay vary based on confi guration or other requirem
ents

1.2.

S
oftw

are - Interoperability
P

roduct 
N

am
e

M
anufacturer

B
IM

 U
se

M
anufacturer’s D

escription
S

upplier
H

ardw
are R

equirem
ents

A
pprox. 
C

ost

JetStream
 v5

N
avisw

orks
C

om
bining and 

review
ing 3D

 
m

odels

Pow
erful and fl exible yet affordable and easy to use, JetStream

 v5 
saves tim

e and reduces the risk of problem
s onsite, thus saving m

oney. 
JetStream

 v5 gives access for all stakeholders to w
ork effectively together 

on a project em
ploying 3D

 design m
odels on the desktop or over the W

eb, 
and regardless of size or fi le form

at. 

B
IM

 com
pliant, a solution for V

irtual C
onstruction and an aid to LEA

N
 

construction techniques, JetStream
 v5 has becom

e an integral part of 
m

any m
ajor com

panies’ review
 processes.

O
ur 

product 
is 

used 
in 

diverse 
m

arkets 
including 

Engineering, 
C

onstruction, 
O

il 
&

 
G

as, 
Petrochem

icals, 
Energy, 

Shipbuilding, 
A

utom
otive, and U

tilities, and offers proven benefi ts in saving tim
e 

and m
oney throughout the project lifecycle for both engineering and 

procurem
ent contractors as w

ell as ow
ner operators, and for C

A
D

 and 
non-C

A
D

 user alike.

O
ur fi fth m

ajor release, JetStream
 v5, is scalable and easy to deploy 

and adm
inister; fi tting into existing processes and linking to third party 

softw
are and databases.

Various

http://w
w

w
.

navisw
orks.

com
/resellers/

resellers.php

M
inim

um
 specifi cation for N

avisW
orks w

ould 
be: 

Pentium
 II processor (or equivalent) 

64M
B

 R
A

M
 

W
indow

s 95 or above
 

R
ecom

m
ended specifi cation for N

avisW
orks 

w
ould be: 

Pentium
 III processor (or equivalent) 

H
ardw

are-accelerated O
penG

L graphics card 
128M

B
 R

A
M

 
W

indow
s N

T 4 or above

~$8,000 Per Seat

JetStream
 v5 

R
oam

er
N

avisw
orks

C
om

bine 
D

esigns into 
one m

odel

R
oam

er can be used to navigate and explore the design free from
 the 

lim
itation of pre-program

m
ed anim

ation and w
ithout specialist skills or 

hardw
are. Fully com

patible w
ith the all m

ajor 3D
 design* and laser scan 

form
ats, R

oam
er can quickly open and com

bine com
peting 3D

 fi les to 
create a single virtual m

odel for review
 of geom

etry, object inform
ation 

and linked O
D

B
C

 databases. Textures, m
aterials and lights can also be 

view
ed from

 .nw
d fi les or, w

hen used w
ith the Presenter plug-in, other 

com
patible form

ats. Stereo view
ing support, collision detection, gravity 

and a third person view
 im

prove the reality of the R
oam

er experience. 

A
llow

s collaboration using 3D
 design m

odels regardless of form
at.

Various

http://w
w

w
.

navisw
orks.

com
/resellers/

resellers.php

M
inim

um
 specifi cation for N

avisW
orks w

ould 
be: 

Pentium
 II processor (or equivalent) 

64M
B

 R
A

M
 

W
indow

s 95 or above
 

R
ecom

m
ended specifi cation for N

avisW
orks 

w
ould be: 

Pentium
 III processor (or equivalent) 

H
ardw

are-accelerated O
penG

L graphics card 
128M

B
 R

A
M

 
W

indow
s N

T 4 or above

C
om

ponent of 
JetStream

 plug-
in architecture

**For custom
 Interoperability options, please see the consulting section below

.
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m
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A
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C
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v5

 C
la
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D
et
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e 
&

 
Ti

m
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er

N
av
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R
ep

or
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in

 3
D

 p
ro
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 p
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K
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 A
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ut
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et
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5 
C
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sh

 D
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tiv

e
C

he
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g,

 d
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e 
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&
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.

W
or

kfl
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w
 p

la
nn
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g 
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se

d 
on

 ti
m

e 
&

 sp
ac

e 
co

-o
rd

in
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n.

Sw
itc

hB
ac

k 
to

 3
D

 d
es

ig
n 

so
ftw

ar
e 

fo
r f

au
lt 
fi n

di
ng

 &
 fi 

xi
ng

.
Fu

ll 
au

di
t t
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il 

of
 d

et
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te
d 
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he
s.

Ex
te
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iv
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in

te
rf

er
en
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 m

an
ag
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en

t &
 re

po
rti

ng
 c

ap
ab
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tie

s.
C

la
sh

 te
st

 X
M

L 
im

po
rt 

/ e
xp
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 L

in
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B
as

ed
 C

la
sh

in
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 p
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w
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t
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ba

se
d 

w
or
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w
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nn
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 C
la

sh
 D

et
ec
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w
w.
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vi
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.

co
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/re
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/
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lle

rs
.p

hp

Je
tS

tre
am

 v
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R
oa

m
er

 is
 re

qu
ire

d 
fo

r u
se

 o
f t

he
se

 
pl

ug
in

s

B
ot

h 
in

cl
ud

ed
 

w
ith

 Je
tS

tre
am

 
R

oa
m

er
 v

5 
Pr

o 
w

hi
ch

 is
 

~$
8,

00
0 

Pe
r S

ea
t

So
ld

 se
pa

ra
te

ly
: 

C
la

sh
 D

et
ec

tiv
e:

 
~$

4,
00

0 
pe

r s
ea

t

Ti
m

eL
in

er
: 

~$
1,

50
0

**
In

di
ca

te
d 

co
st

 
fo

r b
ud

ge
ta

ry
 

pu
rp

os
es

 o
nl

y.

C
ha

ng
e 

M
an

ag
er

G
ra

ph
is

of
t

Id
en

tif
y,

 
co

m
m

un
ic

at
e 

an
d 

m
an

ag
e 

ch
an

ge
s

G
ra

ph
is

of
t C

ha
ng

e 
M

an
ag

er
 fe

at
ur

es
 in

cl
ud

e:
Ea

si
ly

 d
efi

 n
e 

do
cu

m
en

t s
et

s &
 a

na
ly

ze
 c

ha
ng

es
.

A
ss

ig
n 

ch
an

ge
d 

do
cu

m
en

ts
 to

 p
ro

je
ct

 te
am

 m
em

be
rs

.
R

ev
ie

w
 c

ha
ng

es
 o

n 
a 

do
cu

m
en

t-b
y-

do
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m
en

t b
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:

A
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us
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bl
e 

co
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st

 w
ith

 c
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-c

od
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en

tifi
 c
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n 
of

 n
ew

, d
el

et
ed

, 
an

d 
ch

an
ge

d 
en

tit
ie

s.
Sl

id
er

: o
ve

rla
y 

of
 n

ew
 a

nd
 o

ld
 d

oc
um

en
ts

 w
ith

 a
 s

lid
er

 c
on

tro
l t

o 
sh

ift
 th

e 
di

sp
la

y.
Sh

ift
: m

ou
se

 c
on

tro
l t

ha
t s

hi
fts

 th
e 

po
si

tio
n 

of
 th

e 
ne

w
 d

oc
um

en
t 

re
la

tiv
e 

to
 th

e 
ol

d 
to

 m
ak

e 
it 

ea
sy

 to
 u

nd
er

st
an

d 
th

e 
ch

an
ge

s.
C

lo
ud

 a
nn

ot
at

io
n 

w
ith

 lo
gg

in
g.

Pr
oj

ec
t L

og
: S

to
re

s t
he

 li
st

 o
f c

ha
ng

ed
 d

oc
um

en
ts

, a
ct

io
n 

as
si

gn
m

en
ts

, 
ch

an
ge

 d
es

cr
ip

tio
ns

, a
nd

 a
ct

io
n 

co
m

pl
et

io
ns

 fo
r e

ac
h 

do
cu

m
en

t s
et

.
Ig

no
re

 C
ha

ng
e:

  S
ty

lis
tic

 c
ha

ng
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 su
ch

 a
s f

on
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 a
nd

 re
pe

tit
iv

e 
ch

an
ge

s 
su

ch
 a

s 
re

vi
si
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 d
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.

A
ut

oC
A

D
®

 R
el

ea
se

 1
4 

D
W

G
 fo
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 a
nd

 a
bo

ve
.

• • •
▪ ▪ ▪

• • • •
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Functionality
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D
im

ension 
1100

D
ell

Low
 End

Processor: Intel®
 C

eleron®
  D

 Processor up to 330 (2.66G
H

z, 533M
H

z FSB
, 

256K
B

 L2 cache).

O
perating System

:
G

enuine W
indow

s®
 X

P H
om

e Edition
G

enuine W
indow

s®
 X

P M
edia C

enter Edition 2005

M
em

ory: U
p to 1G

B
 (dual channel) Shared1 D

D
R

 SD
R

A
M

 at 400M
H

z for 
superior perform

ance (N
ote: 400M

H
z m

em
ory perform

s at 333 M
H

z w
ith 533 FSB

 
processors).

Storage: U
ltra ATA

 H
ard drives up to 160 G

B
2 to m

eet your storage needs.

••
B

asic
Essential Productivity at an A

ffordable Price

Starting base at ~$350

Fully loaded at 
~$1,000

(Price m
ay change as 

product is custom
ized)

O
ptiplex 

G
X
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D

ell
M

id R
ange

Processor:
Intel®

 Pentium
®

  D
 D
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ith up to 2M
B
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®
  4 H

T &
 X

D
 Security up to 2M

B
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eleron®
 D
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O
perating System
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indow

s®
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P Professional
G

enuine W
indow

s®
 X
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e Edition
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indow
s V

istaTM
  capable
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em
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U

p to 4G
B

1 of 533M
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z D
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hannel Shared2 D
D

R
2 SD

R
A

M

•••
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um
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m
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anding needs today and 
provides investm

ent protection for the future. 
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X
620 also shares a com
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B

IO
S w

ith the G
X

520, providing unsurpassed 
choice w

hile m
inim

izing ow
nership costs.

Starting base at 
~$1,100

Fully loaded at 
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(Price m
ay change as 

product is custom
ized)
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D
ell
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igh End
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64-bit D
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ore Intel®

  X
eon®

  Processors (U
p to 3.73 G

H
z, 2x2M

B
 L2 C

ache, 
1066M

H
z FSB

) or (U
p to 3.0 G

H
z, 4M

B
 L2 C

ache, 1333M
H

z FSB
)
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    *G
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indow

s®
  X
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indow
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  X
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    *W

indow
s V

istaTM
  -capable1

    *R
ed H

at®
  Enterprise Linux W

S v.4 (EM
64T)

M
em
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p to 64G
B

3 quad-channel4 architecture D
D

R
2 Fully-B

uffered D
IM

M
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667 M
H

z EC
C

 m
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8 of integrated SA
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B

8 SATA
 boot drive plus 4 SA

S drives, O
ptional PER

C
 5/i PC

I-e R
A

ID
 card 

supports R
A

ID
 0, 1, 5,

The D
ell Precision 690 is an ultra-high-

perform
ance w

orkstation that m
axim

izes 
perform

ance and scalability in an innovative, 
new

, custom
er-driven chassis design. The 

690 offers up to tw
o 64-bit D

ual-C
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X

eon®
  5000 and 5100 series processors, up 

to 64G
B

1 of m
em

ory in four fully-buffered 
D

IM
M

 channels (w
ith an optional m

em
ory riser 

card) and a w
ide range of high-perform

ance 
O

penG
L graphics cards. The D

ell Precision 
690 is designed for the m

ost business-critical, 
com

puter-intensive and graphically dem
anding 

w
orkstation environm

ents.

Starting base at 
~$2,358

Fully loaded at 
~$8,500

(Price m
ay change as 

product is custom
ized)
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