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CHAPTER A-16
BUILDING INFORMATION MODELING
GENERAL
Definitions. See Section 7 for definitions of terms used in this document.

Submittal Format

The Model shall be developed using Building Information Modeling (“BIM”) supplemented
with Computer Aided Design (“CAD”) content as necessary to produce a complete set of
Construction Documents. Submitted drawings shall be 22"x34” full size, suitable for half-
size scaled reproduction.

BIM submittals shall conform to the requirements of Sections 3.0 and 4.0 below.

For each structure included in the 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 the native BIM tools.

BIM REQUIREMENTS

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

Baseline Model. The Contractor will not be provided a baseline multi-discipline BIM Project
Model.

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 be downloaded from the CAD/BIM Technology Center website, currently
https://cadbimcenter.erdc.dren.mil/Default.aspx. For Revit Versions 2011 or earlier, a
USACE Reuvit Standard will not be provided; Contractor can select which Revit templates
and resources to use. For Revit 2013, the USACE Revit 2013 Templates must be used and
can be downloaded from the CAD/BIM Technology Center website, currently
https://cadbimcenter.erdc.dren.mil/Default.aspx.

Reference. Refer to ERDC TR-06-10, “U.S. Army Corps of Engineers Building Information
Modeling Road Map” from the CAD/BIM Technology Center website for more information
on the USACE BIM implementation goals.

Industry Foundation Class (IFC) Support. The Contractor’s selected BIM application(s) and
software(s) must be consistent with the current IFC property sets. Any deviations from or
additions to the IFC property sets for any new spaces, systems, and equipment must be
submitted for Government acceptance.

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

Contractors shall use the USACE BIM PROJECT EXECUTION PLAN (PxP) Template
located at https://cadbimcenter.erdc.dren.mil/Default.aspx to develop an acceptable Plan.

BIM Content.

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 support of Section 6.0 Contractor Electives is encouraged to
be added to the Model.

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

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 documented in the PxP. Drawings not derived from the Model
shall also be documented in the PxP.

Drawings derived from the Model shall be compliant with the A/E/C CAD Standard. Deliver
electronic CAD files used for the creation of the Construction Documents per requirements
of the USACE Savannah District.

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

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

Model 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 to be allowed to remain in the Model.

CAD Standards Checks. Provide QC checks demonstrating that the fonts, dimensions, line
styles, levels and other construction document formatting issues are followed per
requirements of the USACE Savannah District. Identify and report non-compliant content
and submit a corrective action plan.

Other Parameters. Develop such other QC parameters as Contractor deems appropriate
for the Project and provide to the Government for acceptance.

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:
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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.

Other Parameters. Develop other design and construction review parameters as the
Contractor deems appropriate for the Project and provide to the Government for
acceptance.

BIM SUBMITTAL REQUIREMENTS

General Submittal Requirements.

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.

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

The Government shall confirm acceptability of all submittals identified in Section 3.0 in
coordination with the USACE Savannah District BIM Manager.
Initial Design Conference Submittal.
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Submit a digital copy of the PxP and M3. The USACE Savannah District BIM Manager to
confirm acceptability of the Plan or advise as to additional processes or activities necessary
to be incorporated into the PxP.

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.

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.

Final 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.

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://cadbimcenter.erdc.dren.mil/Default.aspx and submitted as part of the PxP.

Additional Requirements.

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

Spatial Data. The Model shall include spatial data defining actual net square footage and
net volume, and holding 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.
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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.

Details and Enlarged Sections. All details and enlarged sections necessary for construction
shall be derived from the Model when possible. For those details and enlarged sections not
derived directly from the Model, Contractor must verify that geometry and data depicting the
details and enlarged sections are consistent 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.

Legends. Model Elements shall be used to produce representations shown in the legends
and shall match graphical representations shown in plans, sections, and elevations.

Drawing Indices. Where BIM authoring platform supports it, drawing indexes should be
derived from a model-driven schedule.

OWNERSHIP AND RIGHTS IN DATA

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.

CONTRACTOR ELECTIVES

Applicable Criteria. If the 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.

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.

Construction Submittals — Over-The-Shoulder Progress Reviews. Periodic quality control
meetings or construction progress review meetings shall include guality control reviews on
the implementation and use of the Model for Project scheduling.
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Cost Estimating. 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
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 (“MII") 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 information supplied directly from Model
output to the maximum extent possible, though other "gap" quantity information will be
included by the contractor as necessary for a complete and accurate Cost Estimate. (See
Paragraph 6.4.2.2).

Sub system level extracted quantities from the Model for use within the Estimate shall be
provided according to how detailed line items or tasks should be installed/built so that
accurate costs can be developed and/or reflected. When developing a Model, the contractor
shall be cognizant of construction sequencing at the beginning stages of Model
development, such as recognizing tasks performed on the first floor versus the same task
on higher floors that will be more labor intensive and, therefore, need to have a separate
guantity and be priced differently. Tasks and their extracted quantities from the Model shall
be broken down by their location (proximity in the structure) as well as the complexity of
installation.

At all design Stages it shall be acknowledged that BIM output will not generate all quantities
that are necessary in order to develop a complete and accurate cost estimate of the Project
based on the design alone. (An example of this would be plumbing that is less than 1.5"
diameter and, therefore, not expected to be modeled due to permitted level of design
granularity; this information is commonly referred to as “The Gap”. Quantities addressing
“The Gap” and their associated costs shall be included in the final Project actual Cost
Estimates as well even though not derived directly from the Model data).

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 Model or reports summarizing the data
compiled from these analyses shall be submitted in the form established by contractor in its
accepted PxP.

Section 7 - Definitions

The following definitions apply specifically to the USACE BIM Requirements.

“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 unique identification, whose behavior and
properties are defined by Facility/Site Data and software processes. Model Elements can
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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 characteristics 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.

“Workspace”: A collection of content libraries and supporting files that define and embody a
BIM standard. A workspace includes BIM libraries such as wall types, standard steel
shapes, furniture, HVAC fittings, and sprinkler heads. It also contains sheet libraries such
as print/plot configurations, font and text style libraries, and sheet borders and title 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 CAD/BIM Technology Center
(https://cadbimcenter.erdc.dren.mil/Default.aspx). In some cases, there is a specific
Workspace for a given CoS Facility Standard Design.

“IFC”: Industry Foundation Class, a standard and file format used for the exchange of BIM
data; see www.iai-tech.org. Note: In the context of this attachment, IFC does not mean
“Issued For Construction.”

*** End of Section ***
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