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Class Summary

Panel Discussion

 Since 2006, the U.S. Army Corps of Engineers (USACE) has partnered 
with BIM-aggressive, private-sector individuals, firms, and academia in 
conducting discussions and workshops on mutually beneficial BIM 
issues, such as best practices, standards, and contract language. Our 
goal is to strengthen public and private sector BIM initiatives. This 
panel will discuss the collaborative development of the USACE BIM 
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Contract Requirements which currently include BIM Contract 
Language,  the BIM Project Execution Plan (PxP) template and the 
Minimum Modeling Matrix (M3).
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Learning Objectives
At the end of this class, you will be able to:

Explain the history of USACE BIM Contract Requirements Explain the history of USACE BIM Contract Requirements

 Explain the intent of the USACE BIM Contract Requirements, including 
the Minimum Modeling Matrix (M3)

 Explain the USACE efforts to integrate the Autodesk platform in the 
C t f St d di ti (C S)
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Centers of Standardizations (CoS) program

 Correctly implement USACE BIM Contract Requirements

Introduction – USACE BIM Roadmap – Development Team -- BIM Contract Language

Panel Members

 Eric Baker

"The views expressed in this presentation are those of the author(s) and do not reflect the 
official policy or position of the United States Army, Department of Defense, or the U.S. 

Government."

 Steve Hutsell
USACE Seattle District – Chief Geospatial Section

Mason & Hanger – BIM Coordinator

 Lauren Collier
SSOE, Inc – BIM Technical Leader

 Connor Christian
McCarthy Construction – BIM Manager

USACE, Seattle District – Chief, Geospatial Section
USACE BIM Contract Language Lead

 Rachel Riopel Wiley, AIA
HDR Architecture – Project Architect

 Van Woods
USACE Seattle District – BIM Program Manager
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 Shawn Foster
Black & Veatch – Technology Manager, Energy Division

USACE, Seattle District – BIM Program Manager
Northwestern Division Regional BIM Coordinator
CoS BIM Technical Coordinator

Introduction – USACE BIM Roadmap – Development Team -- BIM Contract Language
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Outline
Introduction – Steve Hutsell 
USACE BIM Roadmap – Steve Hutsell 
Development of BIM Contract Language (previously Attachment “F” ) – Steve Hutsell p g g (p y )
 Section 1, 2 and 7 – Shawn Foster
 Section 3 – Connor Christian
 Sections  4, 5, and 6– Eric Baker
Project Execution Plan (PxP) and Checklists – Lauren Collier
Minimum Model Matrix (M3) – Rachel Riopel Wiley
CoS Revit/Civil3D implementation initiatives – Van Woods
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p
SIM and KnowledgeSmart  - Steve Hutsell
Questions & Answers

Introduction – USACE BIM Roadmap – Development Team -- BIM Contract Language

USACE BIM Road Map

Communicates Intentions

Phased ApproachPhased Approach

Enumerates goals, objectives, and 
metrics

Provide advice and lessons-
learned

Anticipates Technology
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Seeks Input and Review

Living Document – Oct 2006,  Nov 2012

Introduction – USACE BIM Roadmap – Development Team -- BIM Contract Language
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USACE BIM Road Map
Achieve a coordinated move towards 
BIM while managing technology and 

business process risks

• Transform the USACE BIM 
implementation to go beyond a labor 
and time saving device associated 
with reduced cost of producing 
coordinated drawings to a set of 
information upon which to realize

© 2012 Autodesk © 2011 Autodesk 

information upon which to realize 
business process transformation.

Introduction – USACE BIM Roadmap – Development Team -- BIM Contract Language

USACE BIM Road Map

1. Educate – Achieve and maintain 
competency in BIM

4. Automate – Achieve Full Operational 
Capability using BIM

Strategic Goals for MILCON and Civil Works

competency in BIM
2. Integrate - Establish policies and 

procedures for measuring process 
improvement

3. Collaborate – Effective data transfer 
among automated systems and business 
lines

Capability using BIM
5. Innovate – Identify downstream 

technologies and processes to leverage 
investment in BIM
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Introduction – USACE BIM Roadmap – Development Team -- BIM Contract Language
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USACE/Industry BIM Advisory Committee

 In Fall of 2006 USACE established a dialog with BIM-aggressive AE’s, 
GC’s, Academia, and Legal firms in conducting discussions and 
workshops on mutually beneficial BIM issuesworkshops on mutually beneficial BIM issues

 Mixture of Bentley BIM, Revit and ArchiCAD users

 Collaboration provided a tremendous opportunity to partner in 
strengthening federal and private sector BIM initiatives. 
 Best practices
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Best practices
 Contract language
 Standards

Introduction – USACE BIM Roadmap – Development Team -- BIM Contract Language

USACE/Industry BIM Advisory Committee

 Mission Statement: Push for innovation within a BIM application-
neutral context, yet ensure that the requirements are practical, , y q p ,
fair and reasonable within the existing state of the technology 
and standards.

 Membership

 Participation is strictly voluntary

© 2012 Autodesk © 2011 Autodesk 

 All costs incurred to participate are the responsibility of the firms

 Monthly on-site/webmeeting workshops and bi-weekly conference calls

Introduction – USACE BIM Roadmap – Development Team -- BIM Contract Language



11/15/2012

6

USACE/Industry BIM Advisory Committee

 USACE BIM Contract Requirements

 BIM Contract Language

 BIM Project Execution Plan (PxP) Template

 Minimum Modeling Matrix (M3)

 BIM Submittal Checklist (in development)

© 2012 Autodesk © 2011 Autodesk 
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USACE/Industry BIM Advisory Committee

 Current Members 

USACEUSACE

 Seattle District Steve Hutsell
Van Woods

 Fort Worth District Greg Hall

 CAD/BIM

© 2012 Autodesk © 2011 Autodesk 

 CAD/BIM 
Technology Center Edward Huell

Steve Spangler

 HQ Jason Fairchild
Introduction – USACE BIM Roadmap – Development Team -- BIM Contract Language
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USACE/Industry BIM Advisory Committee

AE's

 Black and Veatch Shawn Foster

Burgess & Niple Jason Kornaker Burgess & Niple Jason Kornaker

 CH2M Hill Dave Fouché
Rob Cowan 
Will Love

 HDR, Inc. John Bowen
Rachel Riopel Wiley
Ron Croke

 Jacobs Global Buildings Charles Wood
Dawn Bridges
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Dawn Bridges

 Mason & Hanger Eric Baker
Mark Mates

 SSOE John Eddy
Lauren Collier
Mark LaBell, Jr.

Introduction – USACE BIM Roadmap – Development Team -- BIM Contract Language

USACE/Industry BIM Advisory Committee

GC's

 Balfour Beatty Kurt Maldovan

 M.A. Mortenson Co. Luke Koch
Mitch Cornelius
Steve Knighton

 McCarthy Building Connor Christian
John Grady

 SenovvA Adam Lega
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 Sundt Construction Dan Russell

 The Walsh Group Michael Baird
Weston Tanner

Introduction – USACE BIM Roadmap – Development Team -- BIM Contract Language
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USACE/Industry BIM Advisory Committee

AGC and Associates

AGC D it i Alf i ffAGC Dmitri Alferieff

Hurtado, S.C., 
Counselors at Law Kim Hurtado

Academia
 The Pennsylvania State University

© 2012 Autodesk © 2011 Autodesk 

 The Pennsylvania State University
 John Messner

 Director, CIC Research Program
 Leads the BIM Project Execution Planning Guide project.

Ralph Kreider – Graduate Student
Introduction – USACE BIM Roadmap – Development Team -- BIM Contract Language

USACE BIM Contract Language

 The contract language is a work in progress
 Fine-tuned to reflect developments in the industry
 Incorporate lessons learned as projects are awarded and executedIncorporate lessons learned as projects are awarded and executed.  

 In coordination with the BIM COP
 Continue to develop language in support of other contract requirements
 MILCON Design Phase
 MILCON Construction Contracts
 Civil Works

S t f th A i

© 2012 Autodesk © 2011 Autodesk 

 Support for other Agencies
 Adoption or Adaption of USACE Contract Language and tools

Introduction – USACE BIM Roadmap – Development Team -- BIM Contract Language
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USACE BIM Contract Language

 USACE Model RFP Wizard
 On-line tool for standard development of p

Requests for Proposals
 Mandated for the Centers of Standardization 

(CoS) program

 BIM contract requirements implemented 
in Wizard in early January 08

© 2012 Autodesk © 2011 Autodesk 

in Wizard in early January 08

 DB contracts with firm fixed price http://mrsi.usace.army.mil/rfp/SitePages/Home.aspx

Introduction – USACE BIM Roadmap – Development Team -- BIM Contract Language

USACE BIM Contract Language

 CoS Projects 
 Standard Designs for common Army Installation facilitiesg y
 i.e. Barracks, Company Operations, Dining Facility

 Standard designs developed and maintained by designated CoS Districts
 Initial development in Bentley Systems BIM with USACE Bentley BIM 

workspace.
 Revit templates available now

© 2012 Autodesk © 2011 Autodesk 

 Revit  templates available now

 USACE in-house design teams and Contractors are provided baseline BIM 
facility designs for adapt-build projects. 

Introduction – USACE BIM Roadmap – Development Team -- BIM Contract Language



11/15/2012

10

USACE BIM Contract Language

 Covers the following scenarios
 CoS Projects: Effective 4/7/2011, on a ‘project-specific’ basis, Project Delivery j , p j p , j y

Teams (Installation, Geographic District and CoS District) can specify
 BIM application-specific format submittals

 Autodesk Revit or Bentley BIM

 BIM application-neutral submittals
 Contractor submits in platform of choice – Revit or Bentley BIM

 Non-CoS Projects:
BIM li i ifi b i l

© 2012 Autodesk © 2011 Autodesk 

 BIM application-specific submittals
 Bentley BIM, Revit, ArchiCAD

 BIM application-neutral submittals
 Contractor submits in BIM platform format of choice.

Introduction – USACE BIM Roadmap – Development Team -- BIM Contract Language

Section 1 – General

Section 2 Design Requirements

USACE BIM Contract Language

Section 2 – Design Requirements

Section 3 – Submittal Requirements

Section 4 – Minimum Modeling and 
Data Requirements

Section 5 – Ownership Rights in Data

© 2012 Autodesk © 2011 Autodesk 

Section 6 – Contractor Electives

Section 7 – Definitions
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USACE BIM Contract Language

© 2012 Autodesk © 2011 Autodesk 

Section 1-General -- Section 2 – Design Requirements -- Section 3 – Submittal Requirements -- Section 4 – Minimum Modeling and Data Requirements -- Section 5 – Ownership Rights in Data  -- Section 6 – Contractor Electives

Takeaway - Understand the definitions for ‘Model’ and ‘Facility/Site Data’

Model Element = 3D Geometry,    Facility/Site Data = non-graphical info  
attached to Model objects,    Model = Geometry + Data

Section 1 – General

Section 2 Design Requirements

USACE BIM Contract Language

Section 2 – Design Requirements

Section 3 – Submittal Requirements

Section 4 – Minimum Modeling and 
Data Requirements

Section 5 – Ownership Rights in Data

© 2012 Autodesk © 2011 Autodesk 

Section 6 – Contractor Electives

Section 7 – Definitions
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USACE BIM Contract Language

Takeaway - USACE expects you to use BIM 

You must submit Model in format requested…AND be

“… fully operable, compatible, and editable within the              
native BIM tools ”

© 2012 Autodesk © 2011 Autodesk 

Section 1-General -- Section 2 – Design Requirements -- Section 3 – Submittal Requirements -- Section 4 – Minimum Modeling and Data Requirements -- Section 5 – Ownership Rights in Data  -- Section 6 – Contractor Electives

native BIM tools.

No translations!

Section 1 – General

Section 2 Design Requirements

USACE BIM Contract Language

Section 2 – Design Requirements

Section 3 – Submittal Requirements

Section 4 – Minimum Modeling and 
Data Requirements

Section 5 – Ownership Rights in Data

© 2012 Autodesk © 2011 Autodesk 

Section 6 – Contractor Electives

Section 7 – Definitions
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USACE BIM Contract Language

Takeaway - USACE expects you to use BIM

USACE doesn’t want you building a separate BIM off to 
the side as a parallel effort

USACE doesn’t want you to perform a last-minute effort 
to fulfill a requirement.

© 2012 Autodesk © 2011 Autodesk 

Section 1-General -- Section 2 – Design Requirements -- Section 3 – Submittal Requirements Section 4 – Minimum Modeling and Data Requirements t  -- Section 5 – Ownership Rights in Data  -- Section 6 – Contractor Electives

to fulfill a requirement.

USACE BIM Contract Language

Takeaway - Use the USACE BIM Standards 

Use the USACE vendor-specific BIM Workspace, 
Resources, or Templates IF required for the type of 
project you are working on

© 2012 Autodesk © 2011 Autodesk 

Section 1-General -- Section 2 – Design Requirements -- Section 3 – Submittal Requirements -- Section 4 – Minimum Modeling and Data Requirements -- Section 5 – Ownership Rights in Data  -- Section 6 – Contractor Electives

Definitely for Center of Standardization projects

As needed or as specified on a project-by-project basis
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USACE BIM Contract Language

Takeaway - USACE expects you to develop a BIM Execution Plan (PxP)

USACE wants to know how you intend to use BIM, and how you 
expect to fulfill the Attachment F BIM Requirements 

© 2012 Autodesk © 2011 Autodesk 

Section 1-General -- Section 2 – Design Requirements -- Section 3 – Submittal Requirements -- Section 4 – Minimum Modeling and Data Requirements -- Section 5 – Ownership Rights in Data  -- Section 6 – Contractor Electives

They’ve had many private sector partners say they can do 
BIM but in the end truly can’t

More about PxP later

USACE BIM Contract Language

Takeaway - Geometry AND Data

© 2012 Autodesk © 2011 Autodesk 

Section 1-General -- Section 2 – Design Requirements -- Section 3 – Submittal Requirements -- Section 4 – Minimum Modeling and Data Requirements -- Section 5 – Ownership Rights in Data  -- Section 6 – Contractor Electives

More info on Geometry and Data requirements in Section 4.0
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USACE BIM Contract Language

Takeaway - USACE requires that the drawings submitted as construction 
documents be a direct output from the model 
(views/sheets/extractions)

USACE does not want you to produce all your drawings in CAD and 
build the BIM independently

© 2012 Autodesk © 2011 Autodesk 

Section 1-General -- Section 2 – Design Requirements -- Section 3 – Submittal Requirements -- Section 4 – Minimum Modeling and Data Requirements -- Section 5 – Ownership Rights in Data  -- Section 6 – Contractor Electives

build the BIM independently

Don’t try to “fake it” by doing it the “old way” then building a model

USACE BIM Contract Language

Takeaway - The CAD submittal can be a different format than the BIM submittal 

example: USACE can ask for a Revit project with MicroStation 
drawings

Why?

USACE is the owner’s agent:  they are acting on behalf of 

© 2012 Autodesk © 2011 Autodesk 

Section 1-General -- Section 2 – Design Requirements -- Section 3 – Submittal Requirements -- Section 4 – Minimum Modeling and Data Requirements -- Section 5 – Ownership Rights in Data  -- Section 6 – Contractor Electives

g y g
their ‘client’

USACE is the owner’s voice, who may have specific 
requirements
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USACE BIM Contract Language

Takeaway - You must perform good QC of the model  

USACE outlines what kinds of things they want you to check

© 2012 Autodesk © 2011 Autodesk 

Section 1-General -- Section 2 – Design Requirements -- Section 3 – Submittal Requirements -- Section 4 – Minimum Modeling and Data Requirements -- Section 5 – Ownership Rights in Data  -- Section 6 – Contractor Electives

USACE outlines what kinds of things they want you to check

USACE also wants CAD Standards check (AEC x.0 per contract)

You must submit documentation of your checks

USACE BIM Contract Language

© 2012 Autodesk © 2011 Autodesk 

Section 1-General -- Section 2 – Design Requirements -- Section 3 – Submittal Requirements -- Section 4 – Minimum Modeling and Data Requirements -- Section 5 – Ownership Rights in Data  -- Section 6 – Contractor Electives

Takeaway - Perform formal Interference Management (“clash”) checks

Tell USACE how you will do this in the PxP

Over the Shoulder Reviews will happen
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USACE BIM Contract Language

© 2012 Autodesk © 2011 Autodesk 

Section 1-General -- Section 2 – Design Requirements -- Section 3 – Submittal Requirements -- Section 4 – Minimum Modeling and Data Requirements -- Section 5 – Ownership Rights in Data  -- Section 6 – Contractor Electives

Takeaway - USACE wants you to USE the Model, not just build it

….not just use it to produce drawings

Get in the model and review the design – with the client

SUMMARY OF CHANGES FOR SECTION 2.0

• Removed “For Design” in Requirements

USACE BIM Contract Language

• Removed For Design  in Requirements

• Clarified Technology Platform Choices and Resources

• Addition and Definition of Over the Shoulder Submittal

© 2012 Autodesk © 2011 Autodesk 

Section 1-General -- Section 2 – Design Requirements -- Section 3 – Submittal Requirements -- Section 4 – Minimum Modeling and Data Requirements -- Section 5 – Ownership Rights in Data  -- Section 6 – Contractor Electives
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Section 1 – General

Section 2 Design Requirements

USACE BIM Contract Language

Section 2 – Design Requirements

Section 3 – Submittal Requirements

Section 4 – Minimum Modeling and 
Data Requirements

Section 5 – Ownership Rights in Data

© 2012 Autodesk © 2011 Autodesk 

Section 6 – Contractor Electives

Section 7 – Definitions

USACE BIM Contract Language

Takeaway - Submittals must comply with PxP and delivered at the 
stages defined in Section 3.

Contractor shall check compliance of sections 2.4

© 2012 Autodesk © 2011 Autodesk 

Section 1-General -- Section 2 – Design Requirements -- Section 3 – Submittal Requirements -- Section 4 – Minimum Modeling and Data Requirements -- Section 5 – Ownership Rights in Data  -- Section 6 – Contractor Electives

Contractor shall check compliance of sections 2.4 
(QA/QC) and 2.5 (Design and Construction Reviews) 
before submitting and provide written report confirming 
consistency
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USACE BIM Contract Language

Takeaway - Native format (e.g. Revit) and review format (e.g. Navisworks) 
must be submitted at each interim submittal

© 2012 Autodesk © 2011 Autodesk 

Section 1-General -- Section 2 – Design Requirements -- Section 3 – Submittal Requirements -- Section 4 – Minimum Modeling and Data Requirements -- Section 5 – Ownership Rights in Data  -- Section 6 – Contractor Electives

Include all associated files and a directory of where each file is 
located.

Include IFC Coordination View and property set

Takeaway - The Geographic District BIM Manager must review for 

USACE BIM Contract Language

acceptance the BIM submittals

Approval by the Contracting Officer does not meet 
requirements

© 2012 Autodesk © 2011 Autodesk 

Section 1-General -- Section 2 – Design Requirements -- Section 3 – Submittal Requirements -- Section 4 – Minimum Modeling and Data Requirements -- Section 5 – Ownership Rights in Data  -- Section 6 – Contractor Electives
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USACE BIM Contract Language

Takeaway - Items in Section 3.2 are one time submittals (unless modified)

PxP must be approved by the Geographic District and CoS 
District BIM Managers (more on PxP later)

PxP must show intent to meet USACE BIM Contract Language

© 2012 Autodesk © 2011 Autodesk 

Section 1-General -- Section 2 – Design Requirements -- Section 3 – Submittal Requirements -- Section 4 – Minimum Modeling and Data Requirements -- Section 5 – Ownership Rights in Data  -- Section 6 – Contractor Electives

PxP must show intent to meet USACE BIM Contract Language 
requirements

USACE BIM Contract Language

Takeaway - Prove you can perform the tasks and procedures outlined in 
your PxP and M3

Get it right early in the process

© 2012 Autodesk © 2011 Autodesk 

Section 1-General -- Section 2 – Design Requirements -- Section 3 – Submittal Requirements -- Section 4 – Minimum Modeling and Data Requirements -- Section 5 – Ownership Rights in Data  -- Section 6 – Contractor Electives

Payment can be withheld for non-compliance to PXP and M3
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USACE BIM Contract Language

Takeaway - Every submittal needs to meet the requirements of 2.2 (BIM 
Content) and 2.3 (Output)

© 2012 Autodesk © 2011 Autodesk 

Section 1-General -- Section 2 – Design Requirements -- Section 3 – Submittal Requirements -- Section 4 – Minimum Modeling and Data Requirements -- Section 5 – Ownership Rights in Data  -- Section 6 – Contractor Electives

Construction cannot start until Final Design Submission is 
approved

USACE BIM Contract Language

Takeaway - Obviously, the most important submittal.

Manage the interim submittals properly to ensure that the final 
submittal is accepted and approved.

Don’t forget section 3.2.2 allows for Government to withhold 
payment.

© 2012 Autodesk © 2011 Autodesk 

Section 1-General -- Section 2 – Design Requirements -- Section 3 – Submittal Requirements -- Section 4 – Minimum Modeling and Data Requirements -- Section 5 – Ownership Rights in Data  -- Section 6 – Contractor Electives
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SUMMARY OF CHANGES IN SECTION 3.0

• The M3 and Site Data

USACE BIM Contract Language

• Moved IFC Coordination View from 2.0 to 3.0

• Moved Over the Shoulder Submittal from 3.0 to 2.0

© 2012 Autodesk © 2011 Autodesk 

Section 1-General -- Section 2 – Design Requirements -- Section 3 – Submittal Requirements -- Section 4 – Minimum Modeling and Data Requirements -- Section 5 – Ownership Rights in Data  -- Section 6 – Contractor Electives

Section 1 – General

Section 2 Design Requirements

USACE BIM Contract Language

Section 2 – Design Requirements

Section 3 – Submittal Requirements

Section 4 – Minimum Modeling and 
Data Requirements

Section 5 – Ownership Rights in Data

© 2012 Autodesk © 2011 Autodesk 

Section 6 – Contractor Electives

Section 7 – Definitions
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USACE BIM Contract Language

Takeaway - The M3 defines the minimum modeling and data requirements 
for the project.

© 2012 Autodesk © 2011 Autodesk 

Section 1-General -- Section 2 – Design Requirements -- Section 3 – Submittal Requirements -- Section 4 – Minimum Modeling and Data Requirements-- Section 5 – Ownership Rights in Data  -- Section 6 – Contractor Electives

p j

You are required to use the USACE M3.

USACE BIM Contract Language

Takeaway - All elements will reference at least one of the following 
classifications systems:

• OmniClass
• UniFormat

M t F t

© 2012 Autodesk © 2011 Autodesk 

Section 1-General -- Section 2 – Design Requirements -- Section 3 – Submittal Requirements -- Section 4 – Minimum Modeling and Data Requirements -- Section 5 – Ownership Rights in Data  -- Section 6 – Contractor Electives

• MasterFormat
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T k S ti l d t i th it f th I f ti d f

USACE BIM Contract Language

Takeaway - Spatial data is the repository for the room Information used for 
schedules and analysis. 

Takeaway - All schedules shall be derived from the model unless

© 2012 Autodesk © 2011 Autodesk 

Section 1-General -- Section 2 – Design Requirements -- Section 3 – Submittal Requirements -- Section 4 – Minimum Modeling and Data Requirements -- Section 5 – Ownership Rights in Data  -- Section 6 – Contractor Electives

Takeaway All schedules shall be derived from the model, unless 
documented in the PxP that is reviewed and  accepted by 
USACE.

USACE BIM Contract Language

Takeaway - The model must be fully integrated into your design and drafting 
process.

© 2012 Autodesk © 2011 Autodesk 

Section 1-General -- Section 2 – Design Requirements -- Section 3 – Submittal Requirements -- Section 4 – Minimum Modeling and Data Requirements -- Section 5 – Ownership Rights in Data  -- Section 6 – Contractor Electives
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Section 1 – General

Section 2 Design Requirements

USACE BIM Contract Language

Section 2 – Design Requirements

Section 3 – Submittal Requirements

Section 4 – Minimum Modeling and 
Data Requirements

Section 5 – Ownership Rights in Data

© 2012 Autodesk © 2011 Autodesk 

Section 6 – Contractor Electives

Section 7 – Definitions

USACE BIM Contract Language

Takeaway - USACE owns the Model, all content, the Facility/Site Data, 
drawings, parts, rules, schedule templates, etc. as submitted in 
the project.

© 2012 Autodesk © 2011 Autodesk 

Section 1-General -- Section 2 – Design Requirements -- Section 3 – Submittal Requirements -- Section 4 – Minimum Modeling and Data Requirements -- Section 5 – Ownership Rights in Data  -- Section 6 – Contractor Electives

This does not preclude the submitting company from using the 
data on other projects.
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Section 1 – General

Section 2 Design Requirements

USACE BIM Contract Language

Section 2 – Design Requirements

Section 3 – Submittal Requirements

Section 4 – Minimum Modeling and 
Data Requirements

Section 5 – Ownership Rights in Data

© 2012 Autodesk © 2011 Autodesk 

Section 6 – Contractor Electives

Section 7 – Definitions

USACE BIM Contract Language

Document the electives chosen in the PxP (Any Elective selected in 
)

Takeaway -

© 2012 Autodesk © 2011 Autodesk 

Section 1-General -- Section 2 – Design Requirements -- Section 3 – Submittal Requirements -- Section 4 – Minimum Modeling and Data Requirements -- Section 5 – Ownership Rights in Data  -- Section 6 – Contractor Electives

the PxP becomes contractual.)

Electives are previews of requirements to come

Will potentially become factored into future contractor selection criteria
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USACE BIM Contract Language

Document the electives chosen in the PxP (Any Elective selected in 
)

Takeaway -

© 2012 Autodesk © 2011 Autodesk 

Section 1-General -- Section 2 – Design Requirements -- Section 3 – Submittal Requirements -- Section 4 – Minimum Modeling and Data Requirements -- Section 5 – Ownership Rights in Data  -- Section 6 – Contractor Electives

the PxP becomes contractual.)

Electives are previews of requirements to come

Will potentially become factored into future contractor selection criteria

Project Execution Plan and Checklist

Minimum Modeling Matrix (M3)Minimum Modeling Matrix (M3)

CoS and Autodesk Initiatives

SIM

KnowledgeSmart

© 2012 Autodesk © 2011 Autodesk 
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Submit a Plan

 Establish the organizations’ general Means and Methods of meeting 
the Scope and Deliverable requirements of USACE BIM Contractthe Scope and Deliverable requirements of USACE BIM Contract 
Language

 There will be no payment for design or construction until the Plan is 
acceptable to the Government. 

© 2012 Autodesk © 2011 Autodesk 

 The Government may also withhold payment for unacceptable 
performance in executing the Plan

Project Execution Plan and Checklists – Minimum Modeling Matrix (M3) - CoS and Autodesk Implementation Initiatives - SIM and KnowledgeSmart -- Questions and Answers

The PROBLEM
 Past Plans format and content varied
 1-page “We will do BIM on this project”
 50+ pages on the history of BIM, benefits of BIM, why USACE should be using50  pages on the history of BIM, benefits of BIM, why USACE should be using 

BIM, how the firm invented BIM in 1987…

 Very difficult and time consuming to review

© 2012 Autodesk © 2011 Autodesk 

Project Execution Plan and Checklists – Minimum Modeling Matrix (M3) - CoS and Autodesk Implementation Initiatives - SIM and KnowledgeSmart -- Questions and Answers
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Solution
Project Execution Plan (PxP) 

 What are the benefits?
 Assists organizations in planning their BIM processg p g p

 Provides a standard format that streamlines the  development of the Plan

 Quality of Plans has improved dramatically

Review and acceptance process is accelerated

© 2012 Autodesk © 2011 Autodesk 

 Review and acceptance process is accelerated

Project Execution Plan and Checklists – Minimum Modeling Matrix (M3) - CoS and Autodesk Implementation Initiatives - SIM and KnowledgeSmart -- Questions and Answers

Defines BIM Uses for Project

Template available from CAD / BIM Technology 
Center

Project Execution Plan (PxP)

Version 2.0

https://cadbim.usace.army.mil/BIM_Contract_Req
uirements

Completed by Contractor prior to Start of Project

Must be accepted by Geographic District BIM

© 2012 Autodesk © 2011 Autodesk 

Must be accepted by Geographic District BIM 
Manager

Payment can be withheld for failure to perform
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Project Execution Plan (PxP)
Differences between versions

© 2012 Autodesk © 2011 Autodesk 
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PxP Version 2.0
Section C: Project Goals/ BIM Objectives

• Reorganization of BIM Use Chart

• Red & X’s are RequiredRed & X s are Required

• COBIE- is potential BIM Use

© 2012 Autodesk © 2011 Autodesk 
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PxP Version 2.0
Section D: Organizational Roles and 
Staffing

• Original Table is now Separated

• Design and Construction Roles

• REMOVED-

• Total Staffing requirements

• ADDED-

S t T bl f BIM U

© 2012 Autodesk © 2011 Autodesk 

• Separate Table for BIM Use 
Enhancements
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PxP Version 2.0
Section E: BIM Process Design

• Process map for all Required BIM 
Uses (marked with X)

• Example Maps can be downloaded 
from 
http://www.engr.psu.edu/BIM/PxP

© 2012 Autodesk © 2011 Autodesk 
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PxP Version 2.0
Section G: Minimum Modeling Matrix 
(M3)

• Download-

https://cadbim.usace.army.mil

• Submit as Attachment 4 in PXP

• Contractor shall Identify in Column F 
of M3 what is NOT included in project

• Elective Modeling Enhancements are

© 2012 Autodesk © 2011 Autodesk 

Elective Modeling Enhancements are 
not longer pre-populated

• Variances Table was Removed

Project Execution Plan and Checklists – Minimum Modeling Matrix (M3) - CoS and Autodesk Implementation Initiatives - SIM and KnowledgeSmart -- Questions and Answers

PxP Version 2.0
Section H: Collaboration Procedures

• Identification of Participants is added

• Pre-populated “CollaborationPre populated Collaboration 
Activities” Table to reflect Model RFP, 
Section 01 33 16, USACE BIM 
Contract Language Requirements

© 2012 Autodesk © 2011 Autodesk 
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Section I: Quality Control

• Visual Strategy for model Quality

• Added “Version Updating Check”

PxP Version 2.0

Added Version Updating Check

• Added “Revision Authority Check”

© 2012 Autodesk © 2011 Autodesk 
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Provides consistency in checking

Contract Requirements

USACE BIM Contract 
Language Requirements

PxP Checklist (in development)

Language Requirements

M3 Requirements

PxP Commitments

Included with each BIM submittal

Review of BIM Requirements 

© 2012 Autodesk © 2011 Autodesk 

q
only

Is Not Part of the Independent 
Technical Review (Design 
Review)
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PxP Checklist

Completed by Contractor

Step 1 Submittal File Verification 
(Is everything included and in the ( y g
correct format)

Verified by USACE Area Office 
Submittal Quality Control Review

Step 2 Actual Checklist (Checking 
against Min. Modeling 
Req irements M3 and P P)

© 2012 Autodesk © 2011 Autodesk 

Requirements M3 and PxP)

Verified by Geographic District 
BIM Manager
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PxP and Checklist Conclusions
 Provides Execution Plan Consistency
 District to District
 Project to ProjectProject to Project
 Contractor to Contractor

 Applicable for Internal Use
 USACE, other Federal Agencies
 Private-sector

 Other Agency Partners Adapted or are Considering Adoption 

© 2012 Autodesk © 2011 Autodesk 

 DoD Military Health System
 United States Air Force (USAF)
 Federal Aviation Administration (FAA)
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Project Execution Plan and Checklist

Minimum Modeling Matrix (M3)Minimum Modeling Matrix (M3)

CoS and Autodesk Initiatives

SIM

KnowledgeSmart

© 2012 Autodesk © 2011 Autodesk 

Minimum Modeling Matrix “M3”

 01.Instructions
 02. Modeling Requirements02. Modeling Requirements
 03. Scope-LOD-Grade

© 2012 Autodesk © 2011 Autodesk 
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01.Instructions

 Basic Functionality/ Features

© 2012 Autodesk © 2011 Autodesk 

Project Execution Plan and Checklists – Minimum Modeling Matrix (M3) - CoS and Autodesk Implementation Initiatives - SIM and KnowledgeSmart -- Questions and Answers

Understanding the Organization

 Classification structure

“Parent”
“Child”“Parent”
“Child”

© 2012 Autodesk © 2011 Autodesk 
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Definitions: Level of Development

 Unique to the USACE requirements
 To what degree of accuracy is the information being provided?To what degree of accuracy is the information being provided?

© 2012 Autodesk © 2011 Autodesk 
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Definitions: Element Grade

 What format is the content supposed to be 
delivered in?

© 2012 Autodesk © 2011 Autodesk 
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02.Modeling Requirements

 Covers elements at Levels 01 and 02 of classification
 A-Substructure
 B-Shell
 C-Interiors
 D-Services
 E-Equipment & Furnishings
 F-Special Construction & Demolition

G Sitework

© 2012 Autodesk © 2011 Autodesk 

 G-Sitework

 These work IN TANDEM with the LODs prescribed in tab 03.
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03.Scope-LOD-Grade

© 2012 Autodesk © 2011 Autodesk 
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Breaking Down the M3

© 2012 Autodesk © 2011 Autodesk 
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Project Execution Plan and Checklist

Minimum Modeling Matrix (M3)Minimum Modeling Matrix (M3)

CoS and Autodesk Initiatives

SIM

KnowledgeSmart

© 2012 Autodesk © 2011 Autodesk 
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Project Execution Plan and Checklist

Minimum Modeling Matrix (M3)

As of November 15, the slides around the CoS 
initiatives are in approval stage

Minimum Modeling Matrix (M3)

CoS and Autodesk Initiatives

SIM

KnowledgeSmart

When we get them, we will update the PPT and 
Handouts accordingly.

We apologize for any inconvenience.

© 2012 Autodesk © 2011 Autodesk 

Project Execution Plan and Checklist

Minimum Modeling Matrix (M3)Minimum Modeling Matrix (M3)

CoS and Autodesk Initiatives

SIM – Site Information Modeling

KnowledgeSmart
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 Site/Infrastructure Design

 Survey/Mapping/LIDAR/DTM

Site Information Modeling (SIM) Initiative

y pp g

 Landscape Architecture

 Surface and Subsurface Utilities

 Also known as

 ‘BIM’ for Civil Works

© 2012 Autodesk © 2011 Autodesk 

BIM  for Civil Works 

Civil Works Information Modeling

 Infrastructure Information Modeling
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Site Information Modeling (SIM) Initiative

© 2012 Autodesk © 2011 Autodesk 
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The Power Of SIM

 Infrastructure Coordination / Constructability Review
 Check for infrastructure conflicts before beginning design/construction.Check for infrastructure conflicts before beginning design/construction.

 Construction Scheduling
 Collaborated model allows one to see implications and relations to systems 

and utilities in the area.

Quantity Take Off
 3D Review

© 2012 Autodesk © 2011 Autodesk 

 3D Trench Generation
 Digitally construct trenches at installation sequence and  communicate 3D 

models for automated machine guidance.
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Light Rail Northwest Exchange, Phoenix

© 2012 Autodesk © 2011 Autodesk 

Courtesy of Eric Cylwik, Sundt Construction
Article: Virtual Design and Construction in Horizontal Infrastructure Projects
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3D Infrastructure Model, Las Vegas

© 2012 Autodesk © 2011 Autodesk 

Courtesy of Keith Warren, VTN Consulting
Project Execution Plan and Checklists – Minimum Modeling Matrix (M3) - CoS and Autodesk Implementation Initiatives -- SIM and KnowledgeSmart -- Questions and Answers

Site Information Modeling (SIM) Initiative
 USACE/Industry SIM Advisory Committee
 Includes Survey & Mapping, AEC and Legal firms

 3D modeling emphasis of surface/sub-surface elements and3D modeling emphasis of surface/sub surface elements and 
topology

 S-M Products in development
 Pre-solicitation, Task Order SOW, Technical Requirements Templates
 USACE SIM Objects Library
 Integration with the M3

© 2012 Autodesk © 2011 Autodesk 

 AEC Products in development
 Design Phase requirements implementing Survey & Mapping content
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KnowledgeSmart Initiative
 ‘USACE BIM Contract Requirements’ Module
 Assessment comprised of questions relating to 

Contract Language the PxP and the M3Contract Language, the PxP and the M3. 
 What USACE wants the industry to know
 Potential use as a differentiator on 

an RFP response
 Free for public use. Yes, free. No charge. Zip. 

Nil. Gratis. Complimentary. On the house.

© 2012 Autodesk © 2011 Autodesk 

p y
 www.knowledgesmart.net

KS hosting Top DAUG at AUGI Booth
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Questions & Answers
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Just a quick reminder to please complete the online class survey via your mobile 
device, laptop, or a survey kiosk after each class you attend.
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