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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
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:

e f :

= 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
Centers of Standardizations (CoS) program

= Correctly implement USACE BIM Contract Requirements

Introduction —

"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.

Panel Members

» Eric Baker » Steve Hutsell

: USACE, Seattle District — Chief, Geospatial Section
Mason & Hanger — BIM Coordinator USACE BIM Contract Language Lead

= Lauren Collier : :
SSOE, Inc — BIM Technical Leader & RaCheI Rlopel Wlley’ AIA

HDR Architecture — Project Architect

= Connor Christian « Van Woods

McCarthy Construction — BIM Manager USACE, Seattle District — BIM Program Manager
Northwestern Division Regional BIM Coordinator

« Shawn Foster CoS BIM Technical Coordinator

Black & Veatch — Technology Manager, Energy Division

Introduction
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Outline

Introduction — Steve Hutsell
USACE BIM Roadmap — Steve Hutsell

= 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
SIM and KnowledgeSmart - Steve Hutsell

Questions & Answers

USACE BIM Road Map _

US Army Corps

of Enginesrs,
Engenesr Rasasrch and
Dervelopment Canter

The US Army Corps of Engineers Roadmap for

ERDC 5R-12.2

Communicates Intentions
Phased Approach

Enumerates goals, objectives, and
metrics

Provide advice and lessons-
learned

Anticipates Technology
Seeks Input and Review
Living Document — Oct 2006, Nov 2012

USACE BIM Roadmap

Engineer Research and
Development Center
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Educate

U SA C E B I M RO ad M ap /_/__/’ Complete inital BIM training in all Distncts
/ ----__"‘,I Maintain BIM competency with |I
Achieve a coordinated move towards f_/ '
BIM while _managlng techr_lology and hrovets s
business process risks (P il e pocees

ey
| reduction in cost and R4 - e b Estabiish policies and
v T procedures for

« 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
business process transformation.

Make use of BIM products in

— W I e ..........7]
MILCON @= e—
Fiscal Year 2010

W 7014 7016 2028

USACE BIM Roadmap

USACE BIM Road Map
Strategic Goals for MILCON and Civil Works

1. Educate — Achieve and maintain 4. Automate — Achieve Full Operational
competency in BIM Capability using BIM
Integrate - Establish policies and 5. Innovate — ldentify downstream
procedures for measuring process technologies and processes to leverage
improvement investment in BIM
Collaborate — Effective data transfer
among automated systems and business
lines

| Initial Operating Capability Full Operational Capability
MILCON &

Fiscal Year 2010 2014 2016

e 2014 2018 2020

USACE BIM Roadmap
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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
S

= 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
= Contract language
= Standards

USACE/Industry BIM Advisory Committee

= Mission Statement: Push for within a BIM application-
neutral context, yet ensure that the requirements are
within the existing state of the technology
and standards.

= Membership

= Participation is strictly voluntary
= All costs incurred to participate are the responsibility of the firms

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

Development Team
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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)

USACE/Industry BIM Advisory Committee

» Current Members

USACE

= Seattle District Steve Hutsell
Van Woods

= Fort Worth District ~ Greg Hall

= CAD/BIM
Technology Center Edward Huell
Steve Spangler

= HQ Jason Fairchild

Development Team
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USACE/Industry BIM Advisory Committee

AE's

= Black and Veatch Shawn Foster

i 2 BLACK &VEATCH BURGESS & NIPLE
= CH2M Hill Dave Fouché
Rob Cowan

Will Love

- HDR, Inc. John Bowen @ cHz2ZMHILL
Rachel Riopel Wiley =
Ron Croke

= Jacobs Global Buildings Charles Wood

Dawn Bridges J ACOBS

= Mason & Hanger Eric Baker

Mark Mates L_ J

- SSOE John Eddy . Mason&Hanger
Lauren Collier * :
Mark LaBell, Jr.

Development Team

USACE/Industry BIM Advisory Committee

GC's

= Balfour Beatty Kurt Maldovan il
Mortenson
= M.A. Mortenson Co. Luke Koch construction

Mitch Cornelius
Steve Knighton

= McCarthy Building Connor Christian
John Grady

= SenovvA Adam Lega
= Sundt Construction Dan Russell

= The Walsh Group Michael Baird
Weston Tanner

Development Team
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USACE/Industry BIM Advisory Committee

AGC and Associates

Y

2
&
D/

= AGC

(M
B>

Dmitri Alferieff

& >

W N,
(6
G

= Hurtado, S.C.,

Counselors at Law Kim Hurtado HURTADO,sC.

COUNSELORS AT LAW

Academia

= The Pennsylvania State University
= John Messner
= Director, CIC Research Program
= Leads the BIM Project Execution Planning Guide project.
= Ralph Kreider — Graduate Student

lopment Team

AU Autodesk University

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 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

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

BIM Contract Language




USACE BIM Contract Language

= USACE Model RFP Wizard
= On-line tool for standard development of
Requests for Proposals
= Mandated for the Centers of Standardization
(CoS) program

= BIM contract requirements implemented
in Wizard in early January 08

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

USACE BIM Contract Language

= CoS Projects
= Standard Designs for common Army Installation facilities
= 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

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

AU Autodesk University

11/15/2012
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USACE BIM Contract Language

= Covers the following scenarios

= CoS Projects: Effective 4/7/2011, on a ‘project-specific’ basis, Project Delivery
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 application-specific submittals
= Bentley BIM, Revit, ArchiCAD

= BIM application-neutral submittals

= Contractor submits in BIM platform format of choice.

BIM Contract Language

USACE BIM Contract Language

“Model Element”: A self-contained element with a unique identification, whose behavior and

1 e, properties are defined by Facility/Site Data and software processes. Model Elements can represent a
SeCtlon 1 General physical entity, such as a pump or a concrete wall, and range from the simple to the complex

Facility/Site Data": The non-graphical information attached to objects in the Model that defines

S eCt' O n 2 —_ D eS | g n R e q u | re m e ntS wariows characteristics of the object. Facility/Site Data can include propertios such as parametric

values that drive physical sizes, material definitions and characteristics (e.g. wood, metal),
manufacturer data, industry standards (e.g. AISC steel properties), and project identification numbers.
e 8 = Facility/Site Data can also define supplementary physical entities that are not shown graphically in the
SeC“ On 3 FEam SU b m Ittal Req U I re m ents Maodel, such as msulabion around a duct, hardwara on a door, content of condul, or transtarmer

properties

Secti On 4 e 2y M i n i m u m M Od eli ng and b “Workspace™ Acolleclion ol contenl hbranes and supparting hiles thal define and embody a BIM

standard. A workspace includes BIM libraries such as wall types, standard steel shapes, furniture,
HVALC fittings, and sprinkler heads. Italso contains sheet libraries such as print/plot configurations,

Data Re q u | re m e ntS font and text style libraries, and sheet borders and fitle blocks. The USACE has developed

Workspaces specific to USACE BIM standards: these workspaces are dependent on specific versions
of the BIM applications they serve, All USACE BIM Workspaces can be downloaded from the

1 BN 1 1 1 CAD/BIM Technology Center (https://cadbim. usace.army.mil). Insome cases, there is a specific
SeCtlon 5 OwnerShIp nghts In Data Workspace for a given CoS Facility Standard Design

Section 6 — Contractor Electives

Section 7 — Definitions

10
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USACE BIM Contract Language

“Model™| A digital representation of physical and functional characteristics of a facility or a part
thereof, comprised of “Model Elements” with “Facility/Site Data”.

‘Model Element’ A self-contained element with a unigue identification, whose behavior and

properties are defined by Facility/Site Data and software processes. Model Elements can represent a
physical entity, such as a pump or a concrete wall, and range from the simple to the complex.

| “Facility/Site Data”:|The non-graphical information attached to objects in the Model that defines
various charactenstics of the object. Facility/Site Data can include properties such as parametric
values that drive physical sizes, material definitions and characteristics (e.g. wood, metal),
manufacturer data, industry standards (e.g. AISC steel properties), and project identification numbers.
Facility/Site Data can also define supplementary physical entities that are not shown graphically in the
Model, such as insulation around a duct, hardware on a door, content of conduit, or transformer
properties.

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

AU Autodesk University

USACE BIM Contract Language

Section 1 — General
Section 1 - General

S eCt' O n 2 —_ D eS | g n R e q u | re m e ntS Definitions. See Section 7 for definitions of terms used in this document.
Submittal Format

S eCti O n 3 g S U b m ittal R e q U i re m e nts Thi Model shall be developed using Building Information Madeling ("BIM”) supplemented with

Computer Aded Design ("CAD") content as necessary (o produce a complete sel of Construction
Documents. Submitted drawings shall be sFULL_SIZE» size, suitable for half-size scaled

Section 4 — Minimum Modeling and reprodiuction
Data Req u | re m e nts BIM submittals shall conform to the requirements of Sections 3.0 and 4.0 below

For each Center of Standardization {CoS) facility type included in this Project, all Modelts and
associaled Facilily/Sile Data shall be submilled in aither Bentlay Systems vii BIM or Autodesk

Section 5 — Ownership Rights in Data e B, T e e OPSIEDE Srnpeticy s sl st

Section 6 — Contractor Electives

Section 7 — Definitions

11
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USACE BIM Contract Language

For each Center of Standardization (CoS) facility type included in this Project, all Models and
associated Facility/Site Data shall be submitted in either Bentley Systems v8i BIM or Autodesk

Revit 2011 format or higher. The submittals shall be fully operable, compatible, and editable within
thao native RIM tnanle

LIRS DRV A LIV LA

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.”

No translations!

Section 1-General

AU Autodesk University

USACE BIM Contract Language

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 7 — Definitions

12



USACE BIM Contract Language

| Contractor shall use BIM application(s) and software(s) to develop Projects consistent
with the following requirements.

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.

Section 2 — Design Requirements --

AU Autodesk University

USACE BIM Contract Language

BIM Program Configuration Standards. If Contractor selects Bentley Systems BIM as the BIM
platform of choice, the latest version of the Bentley TriServices Workspace must be used and can
ite, cu

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

Definitely for Center of Standardization projects

As needed or as specified on a project-by-project basis

Section 2 — Design Requirements -

AU Autodesk University

11/15/2012
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USACE BIM Contract Language

BIM Project Execution Plan.

21.51. Develop a BIM Project Execution Plan (*Plan” or “PxP") documenting mandatory and
Contractor-elected BIM Uses, analysis technologies and workflows.

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

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

More about PxP later

Section 2 — Design Requirements --

AU Autodesk University

USACE BIM Contract Language

Facility/Site Data. Develop the Facility/Site Data to include material definitions and attributes that
are necessary for the Project facility design and construction as described in Section 4.0.

Additional data in suppoert of Section 6.0 Contractor Electives is encouraged to be added to the
Meodel.

Meodel Centent. The Model and Facility/Site Data shall include, at a minimum, the requirements of
Section 4.0 below.

Takeaway - Geometry AND Data

More info on Geometry and Data requirements in Section 4.0

Section 2 — Design Requirements -

AU Autodesk University

11/15/2012
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USACE BIM Contract Language

Output. Submitted Drawings (e.g., plans, elevations, sections, schedules, details, etc.) shall be
derived (commonly known as extractions, views or sheets) from the Model and Facility/Site Data.
Drawings derived from the Model shall remain connected to the Model for the life of the Project and

[N R T T T E e AL - WA [ | D PR IR UL R Y

documented inthe FPxP. UldWIllgb not derived froim the Model shail aiso be documented in the FxP.

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

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

USACE BIM Contract Language

The CAD file format specified for drawings shall not dictate which application(s) are used for
development and execution ofthe Model and Facility/Site Data. Application(s) used shall be
documented inthe PxP.

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
their ‘client’

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

Section 2 — Design Requirements -

AU Autodesk University

15
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USACE BIM Contract Language

Quality Control Parameters. Implement quality control (“QC”) parameters for the Model, including:

Meodel Standards Checks. Provide QC checks demonstrating that the Project Facility/Site Data set
has no undefined, incorrectly defined or duplicated elements. Identify and report non-compliant
elements and submit a corrective action plan. Provide the Government with detailed justification
and request Government acceptance for any non-compliant element that the Contractor proposes
io be aliowed to remain in the iodei.

CAD Standards Checks. Provide QC checks demonstrating that the fonts, dimensions, line styles,
levels and other construction document formatting issues are followed per requirements in Section
01 33 16. ldentify and report non-compliant content and submit a corrective action plan.

Takeaway - You must perform good QC of the model
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

Section 2 — Design Requirements --

AU Autodesk University

USACE BIM Contract Lanquage

Design and Construction Reviews. The Model and Facility/Site Data will be used to perform reviews
at each submittal stage under Section 3.0 to test the Model, including Over-The-Shoulder Progress
Reviews:

Visual Checks. Checking to demonstrate the design intent has been followed and that there are no
unintended elements in the Model.

Interference Management Checks. Locate conflicting spatial data in the Model where two elements
are occupying the same space. Log hard interferences (e.g., mechanical vs. structural, or
mechanical vs. mechanical, overlaps in the same location) and soft interferences, (e.g., conflicts
regarding equipment clearance, service access, fireproofing, insulation, code space requirements)
in a written report and resolve.

Over-The-Shoulder Progress Reviews. Periodic quality control meetings or construction progress
review meetings shall include quality control reviews on the implementation and use of the Model,
including interference management and design change tracking information.

Takeaway - Perform formal Interference Management (“clash”) checks
Tell USACE how you will do this in the PxP
Over the Shoulder Reviews will happen

Requirements --

16
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USACE BIM Contract Lanquage

Design and Construction Reviews. The Model and Facility/Site Data will be used to perform reviews
at each submittal stage under Section 3.0 to test the Model, including Over-The-Shoulder Progress
Reviews:

Visual Checks. Checking to demonsirate the design intent has been followed and that there are no
unintended elements in the Model.

Interference Management Checks. Locate conflicting spatial data in the Model where two elements
are occupying the same space. Log hard interferences (e.g., mechanical vs. structural, or
mechanical vs. mechanical, overlaps in the same location) and soft interferences, (e.g., conflicts
regarding equipment clearance, service access, fireproofing, insulation, code space requirements)
in a written report and resolve.

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

Section 2 — Design Requirements --

AU Autodesk University

USACE BIM Contract Language

SUMMARY OF CHANGES FOR SECTION 2.0
* Removed “For Design” in Requirements
» Clarified Technology Platform Choices and Resources

» Addition and Definition of Over the Shoulder Submittal

Section 2 — Design Requirements -

AU Autodesk University
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USACE BIM Cont

Section 1 — General

Section 3 — Submittal Requirements

Section 4 — Minimum Modeling and
Data Requirements

Section 5 — Ownership Rights in Data
Section 6 — Contractor Electives

Section 7 — Definitions

USACE BIM Contract Language

General Submittal Requirements.

11/15/2012

General Submitial Requitements
Provide submitials in compliance with the PxP deliverables at stages as described below,

For each Submitial as sel forth in Paragraphs 3.3 through 3.5, provide a Contractor-certified written
report confinming thal consistency checks as identiied in Paragraphs 2.4 and 2.5 above have been
completed. This report shall be discussed as part of the review process and shall address cross-
discipling intarferences, If any.

At asch Submitil s set forth in Paragraphs 3.3 through 3.5, provide the Govarmment with

3131, The Model, Facility/Site Data, Werkspace and CAD Data files in the native BIMICAD
format.

3132, A copy of the Mods! in an interactive raview format such as Bentley Navigator, Autodesk
Navisworks, Adobe 30 PDF 7.0 (or laler), Google Earth KMZ ar ofher formal per PxP
requirements. The format for reviews can change between submiials.

A list of all submitted slectranic files including a description, directory, and file name for
‘each file submitted. For all CAD printed sheats, include a list of the sheet tifles and sheet
numbers. ilentify which filss have been produced from the Modsl and Facility/Site Data
IFC Coordination View. Provide an IFC Coordination View in IFC Express format for all
deliverables, Provide exporied property set data for all IFG supporied named building
‘elements.

shall confir of all submittals idaniified in Sacticn 3.0 in
with the USACE Geographic District BIM Manager.

‘ol Beion Coplarenie Sl lo

Submit & igital copy of the PxP and M3 whars, in addition to Paragraph 3.1.4. the USACE
Geographic District BIM Manager will coordinate with the USACE CoS BIM Manager to confim
acceplability of the Plan or advise as lo addilional processes. or acliviles necessary lo be
incarporated into the PxP.

Within Whirty (30) days after the acceplance of the PxP and M3, conduct a demansiration to review
the Plan for clarificalion, and to verify tha funclionality of planned Model technology workliow and
processes. If modifications are required, the Contractor shall complete the modifications and
resubmit the PxP performing a subsequent demonstration for Gevemment acceptance. There will
be o payment for design or construction untl the PXP s compléted and accepted by the
Gavernment. The Government may also wilhhold payment if thera is design and construction for
unacceplable performance in execuling the acoepted PxP.

e Cosien Submliale,

b and CAD Data Submit the Madel with Facility/Site Data per the requirements idenified in
Paragraphs 2.2 and 2.3 as applicable to the Interim Design package(s),

Final Desian ions and Design Complete Submittals.

BIW and CAD Dats, Submit the Model with Facility/Site Data per the requirements identified in
Paragraphs 2.2 and 2.3. Acceptance according lo Paragraph 3.1.4 is required before.
commencement of construction, as described in Paragraph 3.7.6 of Section 0133 16,

" 1 g i Supmillal, Submit the final Mode!, Facility/Site Dala, and CAD fies
reflacting as-built constnction conditions for Government acceptanca, as specified in Saction 01 78
02.00 10, Closeout Submitals.

Provide submittals in compliance with the PxP deliverables at stages as described below.

For each Submittal as set forth in Paragraphs 3.3 through 3.5, provide a Contractor-certified written
report confirming that consistency checks as identified in Paragraphs 2.4 and 2.5 above have been
completed. This report shall be discussed as part of the review process and shall address cross-

discipline interferences, if any.

Takeaway - Submittals must comply with PxP and delivered at the

stages defined in Section 3.

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

submittal Requirements

18
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USACE BIM Contract Lanquage

At each Submittal as set forth in Paragraphs 3.3 through 3.5, provide the Government with:

3.1.3.1. The Model, Facility/Site Data, Workspace and CAD Data files in the native BIM/CAD
format.

A copy of the Model in an interactive review format such as Bentley Navigator, Autodesk
Navisworks, Adobe 3D PDF 7.0 (or later), Google Earth KMZ or other format per PxP
requirements. The format for reviews can change between submittals.

A list of all submitted electronic files including a description, directory, and file name for
each file submitted. For all CAD printed sheets, include a list of the sheet titles and sheet
numbers. Identify which files have been produced from the Model and Facility/Site Data.
IFC Coordination View. Provide an IFC Coordination View in IFC Express format for all

deliverables. Provide exported property set data for all IFC supported named building
elements.

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

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

Include IFC Coordination View and property set

Section 3 — Submittal Requirements

USACE BIM Contract Language

The Government shall confirm acceptability of all submittals identified in Section 3.0 in coordination
with the USACE Geographic District BIM Manager.

Takeaway - The Geographic District BIM Manager must review for
acceptance the BIM submittals

Approval by the Contracting Officer does not meet
requirements

3 — Submittal Requirements

19



USACE BIM Contract Language

Initial Design Conference Submittal.

Submit a digital copy of the PxP and M3 where, in addition to Paragraph 3.1.4, the USACE
Geographic District BIM Manager will coordinate with the USACE CoS BIM Manager to confirm
acceptability of the Plan or advise as to additional processes or activities necessary to be
incorporated into the PxP.

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
requirements

Section 3 — Submittal Requirements

USACE BIM Contract Language

Within thirty (30) days after the acceptance of the PxP and M3, conduct a demonstration to review
the Plan for clarification, and to verify the functionality of planned Model technology workflow and
processes. If modifications are required, the Contractor shall complete the modifications and
resubmit the PxP performing a subsequent demonstration for Government acceptance. There will
be no payment for design or construction until the PxP is completed and accepted by the
Government. The Government may also withhold payment if there is design and construction for
unacceptable performance in executing the accepted PxP.

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

Get it right early in the process
Payment can be withheld for non-compliance to PXP and M3

Section 3 — Submittal Requirements

11/15/2012
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USACE BIM Contract Language

Interim Design Submittals.

BIM and CAD Data. Submit the Model with Facility/Site Data per the requirements identified in
Paragraphs 2.2 and 2.3 as applicable to the Interim Design package(s).

Final Design Submissions and Design Complete Submittals.

BIM and CAD Data. Submit the Model with Facility/Site Data per the requirements identified in
Paragraphs 2.2 and 2.3. Acceptance according to Paragraph 3.1.4 is required before
commencement of construction, as described in Paragraph 3.7.6 of Section 01 33 16.

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

Construction cannot start until Final Design Submission is
approved

Section 3 — Submittal Requirements

USACE BIM Contract Language

Einal As-Built BIM and CAD Data Submittal, Submit the final Model, Facility/Site Data, and CAD files

reflecting as-built construction conditions for Government acceptance, as specified in Section 01 78
02.00 10, Closeout Submittals,

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.

Section 3 — Submittal Requirements

11/15/2012
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USACE BIM Contract Language

SUMMARY OF CHANGES IN SECTION 3.0
 The M3 and Site Data
* Moved IFC Coordination View from 2.0 to 3.0

* Moved Over the Shoulder Submittal from 3.0 to 2.0

ction 3 — Submittal Requireme

Section 4 — Minimum Modeling and Data Requirements

Secti On 1 G ene ral 1. Minimum Modeling Matroc (W3]

Develop an M3 documenting elements included in the facility snd site. The M3 describes the

minimum modeling and dats requirements by defining the Level of Development {LOD") and
Section 2 — Design Requirements Fomm e

Contractors shall use the USACE Minimum Modeling Matrix (M3) Template located at
httpslicsdbim usace army mil and submitted as part ofthe PxP

Section 3 — Submittal Requirements adaonsi Requismante

Clsssificstion. All modeled elemeants shall include Feciity/Ste Data referencing ane or more
classification system(s)

Spatial Dsts. The Model shall include spatis| dsta defining sctusl net squsre footsge snd net
wvolume, snd holding data to devalop the room finish schedule including reom nameas snd numbars.
Include program infarmatian to verify design spsce sgainst programmed space, using this
informstion to vabdste area qusntities

Schedules. Schedules shall be produced from the Facility/Site Data within the Model. Any

Sectlon 5 Ownershlp ng hts |n Data exceptions should be documented in the FxP and submitted 1o the USACE for review,

Detgils and Enlarged Sections. All detsils and enlarged sections necessary for construction shall
i . be derived from the Model when possible. For those details and enlarged sections not derved
Sectlon 6 Con ractor EleCtIV directly from the Model, Contractor must verify that geometry and data depicting the details and
enlarged sections are consistent with Model elements. Detsils with significant drafled content such
as "standard”and ‘typical’ detsils shall not contradict the model and shall utilize the model as an
underisy when possible for the purposes of verfication and coordinstion. Three d ional,
isometrc, and section isometric detsils derved from the model are prefemed.

Section 7 — Definitions

Legends. Mode! Elements shsll be used to produce representstions shown in the legends and
shall match graphicel representations shown in plans, sections, and elevations.

Drawing Indices. Where BIM suthoring platform supports it, drawing indexes should be derved
from s modeldrven schadule.
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USACE BIM Contract Language

4.0 Section 4 - Minimum Modeling and Data Requirements

Minimum Modeling Matrix (M3)

Develop an M3 documenting elements included in the facility and site. The M3 describes the
minimum modeling and data requirements by defining the Level of Development (“LOD") and
Element Grade.

Contractors shall use the USACE Minimum Modeling Matrix (M3) Template located at
https://cadbim.usace.army.mil and submitted as part of the PxP.

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

You are required to use the USACE M3.

Section 4 — Minimum Modeling and Data Requirements:

USACE BIM Contract Language

Additional Requirements.

Classification. All modeled elements shall include Facility/Site Data referencing one or more
classification system(s).

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

e OmniClass

e UniFormat
e MasterFormat

Section 4 — Minimum Modeling and Data Requirements
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USACE BIM Contract Language

The Model shall include spatial data defining actual net square footage and net

olding data to develop the room finish schedule including room names and numbers.
Include program information to verify design space against programmed space, using this
information to validate area quantities.

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

Schedules. Schedules shall be produced from the Facility/Site Data within the Model. Any
exceptions should be documented in the PxP and submitted to the USACE for review.

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

Section 4 — Minimum Modeling and Data Requirements

USACE BIM Contract Language

S ns.| All details and enlarged sections necessary for construction shall
be derived from the Model when possible. Forthose details and enlarged sections not derived
directly from the Model, Contractor must verify that geometry and data depicting the details and
enlarged sections are consisieni with Model elements. Details with significant drafted content such
as 'standard’ and 'typical' details shall not contradict the model and shall utilize the model as an
underlay when possible for the purposes of verification and coordination. Three dimensional,
isometric, and section isometric details derived from the model are preferred.

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

Section 4 — Minimum Modeling and Data Requirements

24



11/15/2012

USACE BIM Contract Language

Section 1 — General

Section 3 — Submittal Requirements 0 sectons- Ounershp and Rights n 0212

has hipofandrights atthe date of Closeout Submittal to all CAD

5 g & £ files, BIM Model, and Facility/Site Data developed for the Project in accordance with FAR Part 27,
Section 4 — Minimum Modeling and SOVERIMENT RE-USE OF DESIGN (Sacton 0073 00, Tre Govareant sy mate uas of s e
Data Requirements —
Section 5 — Ownership Rights in Data
Section 6 — Contractor Electives

Section 7 — Definitions

USACE BIM Contract Language

5.0 Section 5 - Ownership and Rights in Data

5.1. Ownership. The Government has ownership of and rights at the date of Closeout Submittal to all
CAD files, BIM Model, and Facility/Site Data developed for the Project in accordance with FAR Part 27,
clauses incorporated in Section 00 72 00, Contract Clauses and Special Contract Requirement 1.14
GOVERNMENT RE-USE OF DESIGN (Section 00 73 00). The Government may make use of this
data following any deliverable.

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

This does not preclude the submitting company from using the
data on other projects.

-- Section 5 - Ow hip Rights in Data
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USACE BIM Contract Language

Section 1 — General

Section 3 — Submittal Requirements

Section 4 — Minimum Modeling and
Data Requirements

Section 5 — Ownership Rights in Data
Section 6 — Contractor Electives
Section 7 — Definitions

Section 6 - Contractor Electives

Applicable Criteria, If the Contractor elected to inchude one or more of the following features as an
elective in its accepted contract proposal for additional credit, as described in the proposal

requ and criteria, the requirements of paragraphs 6.2 throwgh 6.5 are
as applicable Tor those elective feature(s) that will be included in the project

COEIIE : Compliance. The Hudel and Facility/Site Data for the Project shall fulfill Construction
Building ge (COBIE)r i on the Whole Building Design
Gu:ﬂe website (www.whdg orgs including all requirements for the indexing and submissicn of
Partable Document Format (PDF) and other appropriate records that would otherwise be printed and
submitted in compliance with Project operations and

4 its.
Project Scheduling using the Model. In the PxP and during the Initial Design Conference Submittal
Demonstration, provide an overview of the use of BIM in the development and support of the Project
construction schedule.

Submittal Requirements. During the Stages identified in Paragraphs 3.3 through 3.4, the
Contractor shall deliver the construction schedule linked to the Model.

6.3.1.1 Construction Submittals — Over-The-Shoulder Progress Reviews. Periedic quality control
meetings or construction progress review meetings shall include quality control reviews on
the implementation and use of the Model for Project scheduling

Cost Estimating. In the PxP and during the Initial Design Conference Submittal Demaonstration,
provide an cverview of the use of BIM in the development and support of cost estimating, or other
costing applications such as comparative cost analysis for proposed changes and estimate validation

Submittal Requirements. During the Stages identified in Paragraphs 3.3 through 3.5, the
Contractor shall deliver cost estimating information derived from the Model,

Project Completion. At Project completion, the Contractor shall provide an Micro Computer Aided
Cost Estimating System Generation Il (*"MI1") Cost Estimate that follows the USACE Cost
Engineering Military Work Breakdown System ("WBS"), a modified Uniformat, to at least the sub-
systems level and uses quantity informaticn supplied directly from Model output to the maximum
extent possible, though other "gap” quantity information will be included by the conracior as
necessary for a complete and accurate Cost Estimate. (See Paragraph 6.4.2.2).

USACE BIM Contract Language

6.0 Section 6 — Contractor Electives

6.1. Applicable Criteria. Ifthe Contractor elected to include one or more of the following features as an
elective in its accepted contract proposal for additional credit, as described in the proposal
submission requirements and evaluation criteria, the requirements of paragraphs 6.2 through 6.5 are
as applicable for those elective feature(s) that will be included in the project.

COBIE Compliance. The Model and Facility/Site Data for the Project shall fulfill Construction
Operations Building Information Exchange (COBIE) requirements on the Whole Building Design
Guide website (www.wbdg.org) , including all requirements for the indexing and submission of

Portable Document Format (PDF) and other appropriate records that would otherwise be printed and
submitted in compliance with Project operations and maintenance handover requirements.

Takeaway - Document the electives chosen in the PxP (Any Elective selected in

the PxP becomes contractual.)

Electives are previews of requirements to come

Will potentially become factored into future contractor selection criteria

Section 6 — Contractor Ele:

11/15/2012
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USACE BIM Contract Language

Project Scheduling using the Model. Inthe PxP and during the Initial Design Conference Submittal
Demonstration, provide an overview of the use of BIM in the development and support of the Project

construction schedule.

Cost Estimating. Inthe PxP and during the Initial Design Conference Submittal Demonstration,
provide an overview of the use of BIM in the development and support of cost estimating, or other
s such as comparative cost analysis for nronosed chanoes and estimate validation.

cnsting annlication
cosling appicalions such as comparalive cost analysis or proposec o gesances

Other Analyses and Reports. Structural, energy and efficiency, EPACT 2005 & EISA 2007, lighting
design, daylighting, electrical power, psychrometric processing, shading, programming, LEED, fire
protection, code compliance, Life Cycle Cost, acoustic, plumbing and other analyses that may be
generated from the Maodel or reports summarizing the data compiled from these analyses shall be
submitted in the form established by contractor in its accepted PxP.

Takeaway - Document the electives chosen in the PxP (Any Elective selected in
the PxP becomes contractual.)

Electives are previews of requirements to come

Will potentially become factored into future contractor selection criteria

Section 6 — Contractor Electives

USACE

BIM PROJECT EXECUTION PLAN

(]
Veauon 2.0

Project Execution Plan and Checklist sy
[PROJECT NAME]
[PROJECT LOCATION]

Minimum Modeling Matrix (M3) mEmay
CoS and Autodesk Initiatives W

11/15/2012

SIM

KnowledgeSmart

USACE BIM
PROJECT EXECUTION PLAN
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Submit a Plan

= Establish the organizations’ general Means and Methods of meeting

——the 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.

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

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 using
BIM, how the firm invented BIM in 1987...

= Very difficult and time consuming to review

‘T
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Solution
Project Execution Plan (PxP)

» What are the benefits?
= Assists organizations in planning their BIM process

= Provides a standard format that streamlines the development of the Plan
= Quality of Plans has improved dramatically

= Review and acceptance process is accelerated

Project Execution Plan and Checklists

AU Autodesk University

Project Execution Plan (PxP)

. : USACE
Defines BIM Uses for Project BIM PROJECT EXECUTION PLAN
Template available from CAD / BIM Technology i
Center [PROJECT NAME]

[FROJECT LOCATION]
[PROJECT NUMBER[SH

Version 2.0

CEVELOPED 1Y
[AUTHOR COMPANY]

US Army Corps
of Engineers.

Completed by Contractor prior to Start of Project

Must be accepted by Geographic District BIM
Manager

Payment can be withheld for failure to perform

Project Execution Plan and Checklists

AU Autodesk University
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Project Execution Plan (PxP)

Differences between versions

CHANGES to PXP

NEW VERSION 2.0 OLD VERSION 1.0

[l TABLE OF CONTENTS J| TABLE OF CONTENTS

SECTION A: PROJECT INFORMATION SECTION A" BIMPROJECT EXFCUTION PLANNING GUIDE overvirw. DELETED SECTION

SECTION B: KEY PROJECT CONTACTS SECTION B: PROJECT INFORMATION
SECTION C: PROJECT GOALS / BIM OBJECTIVES SECTION C: KEY PROJECT CONTACTS
SECTION E: BIM PROCESS DESIGN SECTION D' PROJECT GOALS / BIM OBJECTIVES

SECTION F: BIM INFORMATION EXCHANGE WORKSHEET SECTIONE. ORGANIZATIONAL ROLES / STAFFING
SECTION G: MINIMUM MODELING AND DATA REQUIREMENTS SECTIONF. BIM PROCESS DESIGN

SECTION H: COLLABORATION PROCEDURES SECTION G. BIM INFORMATION EXCHANGE WORKSHEET
SECTION I: QUALITY CONTROL SECTION H. BIM AND FACILITY DATA REQUIREMENTS
SECTION J: TECHMNOLOGICAL INFRASTRUCTURE NEEDS
SECTION K: MODEL ORGANIZATION
SECTION L' PROJECT DELIVERABLES
SECTION M: ATTACHMENTS

SECTION |- COLLABORATION PROCEDURES

SECTION J: QUALITY CONTROL

SECTION K. TECHNOLOGICAL INFRASTRUCTURE NEEDS ..........
SECTIONL: MODEL ORGANIZATION ........

SECTION M: PROJECT DELIVERABLES ...

SECTION N. ATTACHMENTS ..

Project Execution Plan and Checklists

AU Autodesk University

|| SECTION C: PROJECT GOALS | BIM OBJECTIVES

PxP Version 2.0

Section C: Project Goals/ BIM Objectives

1. MAJOR BIM GOALS | OBJECTIVES:

* Reorganization of BIM Use Cha

¢ Red & X'’s are Required R

PLAN (NIC) DESIGH CONSTRUCT OPERATE (NIC)
DEBIGN AUTHORIHG

LAk il SPACE MANAGEMENT |
TRACHNG

MAMAGEMENT MANAGEMENT
0 COORDINATION M) COTRDINATION]
STRUCTURAL ANALYSIS DIGITAL FABRICATION DISASTER PLANNING
30 CONTROL AND

LIGHTING ANALYSIS PLANNESG

OPERATION &

ERERGY ANALYSS FECONRD MODELNG MANTENANCE
RECORD MODELING.

= FIELD | MATERIAL
PROGRAM VALIDATION Lrrity

MECHANICAL AMALYSIS DIGITAL LAYOUT
OTHER EMG. ANALYSIS
SUSTANABILITY [LEED)
EVALUATION
CODE VALIDATION
PRELIMINARY
SCHEDULING
40}
cosT 180 COST ESTIMATION (509 COBT ESTIMATION (50}

EXISTING EXISTING CONDITIONS
MOOELING MOGHLING

DUILDING MASTENANOE
SCHEDULING (40) SCHEDULING (40}

NURLDING
{coBs)

BUILDING
EXCHANGE (COBi]
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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-

» Separate Table for BIM Use
Enhancements

Project Execution Plan and Checklists

AU Autodesk University

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

Project Execution Plan and Checklists

AU Autodesk University

SECTION D: ORGANIZATIONAL ROLES / STAFFING

ORGANIZATION LOCATION{S)

OROANIZATION LOCATION(S) LEAD CONTACT

I SECTION E: BIM PROCESS DESIGN

U BINER

i 8057 Gk ST E

~“""PROCESS OVERVIEW MAP SNAPSHOT

11/15/2012
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PxP Version 2.0

Section G: Minimum Modelin g Matrix | SECTION G: MINIMUM MODELING AND DATA REQUIREMENTS

(M 3) 1. MINIMUM MODELING MATRIX (M3): ATTACHMENT 4
f ect th

ovide an M3 with Column *F fillec sct the actual scope of work for the facili
Matrix (M3) Template located at hitps:/cadbim.usace.army.mil and submit as part of the PxP ir

‘F* of the M3 shall represent the actual scope of work and should not be filled out according to Contractor
The Contractor shall identify items in Column ‘F’ which are NOT included pe for the

 Download- g

and site.

2. ELECTIVE MODELING ENHANCEMENTS
st enhancements from minimum modeling requireme

Submit as Attachment 4 in PXP

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

Elective Modeling Enhancements are
not longer pre-populated

Variances Table was Removed

Project Execution Plan and Checklists

AU Autodesk University

PxP Version 2.0

Section H: Collaboration Procedures Il SECTION H: COLLABORATION PROCEDURES

1. COLLABORATION STRATEGY:

« Identification of Participants is added s o et S g e

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

FREQUENCY | PARTICIPANTS LOCATION

ONCE DISTRICT
MANAGER

ONCE DISTRICT BIM
ANAGER

Project Execution Plan and Checklists

AU Autodesk University
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PxP Version 2.0

Section |: Qua“ty Control | SECTION I: QUALITY CONTROL

1. OVERALL STRATEGY FOR QUALITY CONTROL

» Visual Strategy for model Quality 2. auauy cowTRoL crecks

Engura thive ars no unintended
WVISUAL CHECK | model components  and  the
S0 intent has been followed

» Added “Revision Authority Check” sresreneace | SO Sroblems v e motd |

are clashing Inclisting soft and

AT EVERY
SUBMITTAL

e BIM and AEC |
STANDARDS Standard  have  been AT EVERY
CHECK Tollgwed (fonls, dmensions, line SUBMITTAL
styos, loveisiayers, otc) |
Describe  he QG vahdabon
process used o ensure that the
MODEL Project Facility Data set has no
INTEGRITY undefined, ncorrectly defined or AT EVERY
CHECKS duplicated  elements and  the SUBMITTAL
reporting  process  on  non-
complant elements and comective
sction plans |
Ensuring that all users are using
VERSION the agreed upon version of the
UPDATING software and the method by which
CHECK chi software  vorsion  is
| completed |
Describe the methad by which all
users will be given access and AT EVERY
extent of revision authodty to SUBMITTAL
| versions of the model as updated

AT EVERY
SUBMITTAL

REVISION
AUTHORITY
CHECK

Project Execution Plan and Checklis

U Autodesk Uiniversity

BIM Submittal Checklist - Step 1

-. e O a a 0
»
0 > a0 Aame
A O 3
»
alnguage 10 = E
-.. - -
SR 1 I
» » O ' L 1
0[S]0 ea D S : :
1
DRAayvie O Reo AMme 1
O |
|
o ]
0 art o e |ndepende |
o al Revie Desio
Dayvie |

ALLLDOCRES BT
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BIM Submittal Checklist - Step 1

PxP and Checklist Conclusions

= Provides Execution Plan Consistency
District to District
Project to Project
Contractor to Contractor
Applicable for Internal Use
USACE, other Federal Agencies
Private-sector
Other Agency Partners Adapted or are Considering Adoption
DoD Military Health System
United States Air Force (USAF)
Federal Aviation Administration (FAA)

Project Execution Plan and Checklists

AU Autodesk University
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Project Execution Plan and Checklist
_ El  Minimum Medeling Matrix (M3)
St Document Raleass: 20120913 DESIGN | preonp
{EONSTRUCTION |rm|E|':;

CoS and Autodesk Initiatives e

SIM
KnowledgeSmart

GRADC
A -

1011010 |A1010.40
101101010 |A1010.30

-

Minimum Modeling Matrix “M3”
Vv 1

= 02. Modeling Requirements
= 03. Scope-LOD-Grade . @

]  Minimum Modeling Matrix (M3}
St Document Release: 20120913 - =
mooeL 02. Modeling Requiremnents

03. Scope-LOD-Grade

= 01.Instructions

Minimum Modeling Mati
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Ol.Instructions

= Basic Functionality/ Features

GENERAL INSTRUCTIONS
- 1. Modify Column F on Tab "03. Scope-LOD-Grade" to indicate the Elements included in the Project scope.

2. Filters are available to sort and limit column data in the table.
3. Discipline and Notes columns available as a convenience and are not a contractual requirement.
4. Bi-directional hyperlinks are available in column headers, Element IDs and Modeling Requirements.

Minimum Modeling Matri

de anding e Orga atlo
A allO €
OmniClass UniFormat
Level Element ID 1D 1D MasterFormat ID)|
RUCTUR 01 00 00
Pare e oundatia 0 0 A1D
PG o Level 3 Standard Foundations 21-01 10 A1010
d Level 4 Wall Foundations 21-0110 10 A1010.10

Level 4 |Column Foundations 21-01101010 A1010.30
Level 4 Standard Foundation Supplementary Components 21-01 10 10 30 A1010.90
Level 3 |Special Foundations 21-01 10 20 A1020 3160 00
Level 4 Driven Piles 21-01 1020 10 A1020.10 316200
Level 4 Bored Piles 21-01 10 20 15 A1020.15 316300
Level 4 Caissons 21-0110 20 20 A1020.20 316400
Level 4 |Special Foundation Walls 21-01 10 20 30 A1020.30 3166 16
Level 4 Foundation Anchors 21-01 10 20 40 A1020.40 316800

hOCRES BT
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Definitions: Level of Development

= Unique to the USACE requirement

LEVEL OF DEVELOPMENT DEFINITIONS (ACCURACY)

The following LOD descriptions identify the specific element requirements for each Model Element.

LOD | Definition

Refer to the specific child element for appropriate LOD. (Used for categories that have
multiple sub-elements for which varying LOD apply.}

Model Elements indicative of area, height, volume, location, and orientation may be modeled
100 in three dimensions or represented by other data. (ie,, a pump would be a cube)

Model Elements are modeled as generalized systems or assemblies with approximate
quantities, size, shape, location, and orientation. Non-geometric information may also be
attached to Model Elements, (ie., a pump would be a generic pump of approximate size.)

Maodel Elements are modeled as specific assemblies accurate in terms of quantity, size, shape,
location, and orientation. Non-geometric information may also be attached to Model
Elements. Accurate to the degree dimensioned or indicated on contract documents. (ie., a
pump would be a generic pump of accurate size complete with connections and clearances
for a complete system.)

Minimum Modeling Matrix (M3)

Definitions: Element Grade

Blemm |, \\/hat format is the content supposed to be
delivered in?

E2050.30. : ELEMENT GRADE DEFINITIONS (FORMAT)

Furniture

Within each Level of Development, there is the potential to represent information in various formats. In
practice, it has been proven that there are certain elements for which there is a greater benefit in providing
3-dimensional representation, while in others drafting or representation in the form of narratives is
sufficient for a particular deliverable.

Grade |Description
SUPPLEMENTARY
3D + Facility Data

20 + Facllity Data

| [}

i T : 2D Only {Drafting, inework, text, and or part of an assembly)
S Qriginal Grade (A, B, or (] adjusted for contract changes and field conditions.
Iq N FEI . Not included in or tied to the model (however is still required in the deliverable)
i / ) bt Refer to the specific child element for appropriate Grade. (Used for categories that have multiple sub-
glements for which varying Grades )
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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

= These work IN TANDEM with the LODs prescribed in tab 03.

Minimum Modeling

03.Scope-LOD-Grade

o
Minimum Modeling Matrix (M3)
™ Document Release: 20120913 DESIGN

RECORD

FOR AGENCY OR CONTRACTOR INTERNAL USE.

MODEL
(CONSTRUCTION MODEL NOT A CONTRACTUAL REGUIREMENT

1

DOCUMENTS) e

Included in Facility Primary Discipline
or Site? (This will allow design team to
EheoasioN oY identify discipline specific areas
NOT part of
of content)

Omniciass project scope
D ~ D e -

SUBSTRUCTURE . 21010000 Scructural
Foundations 210110

210110

Wwall Foundations 21011010 21010.10

hn -

Column Foundations 2101101010 |A1010.30

Standard Foundation Supplementary Components 2101101030 |A1010.50

¢

special Foundations 21011020 A1020

Driven Piles 2101102010 |A1020.10

Bored Piles 2101102015 [A1020.15

Caissons 2101102020 |A1020.20

HEAEAEIR

special Foundation Walls 2101102030 |A1020.30

Foundation Anchors 2101102040 |A1020.20

?

Underpinning 2101102050 |A1020.50

?

Raft Foundations 2101102060 |A1020.60

Pile Caps 2101102070 |A1020.70

Grade Beams. 2101102080 |Al020.80
210120 Architectural, Structural

21012010 Architectural, Structural

(AR - EAEAES

2101201010 Architectural, Structural
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Breaking Down the M3

REQUIRED LEVEL OF
DEVELOPMENT COUNT

100 62

1

13

17

31
195

89

63

43
245
226

12

7

Grand Total

Minimum Modeling Matrix (M3)

Project Execution Plan and Checklist
Minimum Modeling Matrix (M3)

SIM

KnowledgeSmart

ELEMENTS BY LOD & GRADE

11/15/2012
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Project Execution Plan and Checklist
Minimum Modeling Matrix (M3)
CoS and Autodesk Initiatives

11/15/2012

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

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

We apologize for any inconvenience.

Theatra / World

Geospatial Information R
(GIS) =

Natural Asse! .
City l ¥ cver—

L
Water/ Sea
al
Assel,

= HLTET =

g B
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Site Information Modeling (SIM) Initiative

= Site/Infrastructure Design
= Survey/M Ing/LIDAR/DTM
= Landscape Architecture
= Surface and Subsurface Utilities
= Also known as
= ‘BIM’ for Civil Works
= Civil Works Information Modeling

= Infrastructure Information Modeling

- SIM and KnowledgeSmart --

AU Autodesk University

Site Information Modeling (SIM) Initiative

11/15/2012
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The Power Of SIM

= Infrastructure Coordination / Constructability Review
ol e ATl :
= Construction Scheduling

= Collaborated model allows one to see implications and relations to systems
and utilities in the area.

= Quantity Take Off
= 3D Review

= 3D Trench Generation

= Digitally construct trenches at installation sequence and communicate 3D
models for automated machine guidance.

-- SIM and KnowledgeSmart --

AU Autodesk University

Light Rail Northwest Exchange, Phoenix

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

Courtesy of Keith Warren, VTN Consulting

-- SIM and KnowledgeSmart --

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 and
topology
S-M Products in development
Pre-solicitation, Task Order SOW, Technical Requirements Templates
USACE SIM Objects Library
Integration with the M3
AEC Products in development
Design Phase requirements implementing Survey & Mapping content

-- SIM and KnowledgeSmart --
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KnowledgeSmart Initiative

of Engineers.
‘USACE BIM Contract Requirements’ Module
Assessment comprised of questions relating to

Potential use as a differentiator on

an RFP response

Free for public use. Yes, free. No charge. Zip.
Nil. Gratis. Complimentary. On the house.

www.knowledgesmart.net
KS hosting Top DAUG at AUGI Booth

US Army Corps
of Engineers

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.

AU

45



