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Managing structured information is paramount
to project and organizational success.



U.S. National BIM Standard V4
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NBIMS Vision:

To develop a clear, industry-focused set of standards and
guidelines that can be used by capital facility (buildings
and infrastructure) owners and teams to define their
information requirements, procure the services needed
to successfully obtain quality information, and enable a
project team to deliver a high-quality facility along with
facility asset information.
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NBIMS-US™ Version 4 — Related Standards

Information
Management

Information
Exchange
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Standards

Standards

U.S.BIM Standards and Guidelines Framework

International Standards

International Standards
Organization (ISO)

1ISO 19650 IM Process Standard

ISO Information Exchange Standards
(IFC/IDM/BSDD)

1ISO 12006 Classification & Terminology
And Others

buildingSMART International (bSl)

IFC-based Information Delivery
Specifications

Examples
Coordination View
Design Reference View
Alignment based Reference View
Future Bridge Design View

U.S. National Standards

U.S. Implementation of ISO

1SO 19650 Foreword & Annex

National Institute of Building
Sciences (NIBS)

U.S. National BIM Standard

Project BIM Requirements
BIM Execution Planning
BIM Use Definitions

COBie
Information Exchange Guidelines

Future modules
buildingSMART USA
U.S. Information Delivery Specifications

Others

BIMForum Level of Development
CSl Classification Systems
U.S.IBD Level of Accuracy

Program/Project
Requirements

Standard Requirements

ASHRAE/NIBS SPC 224 BIM
Requirements for Owners

Standard Agreement Requirements |

AlA BIM Contract Requirements

ConsensusDOC BIM Contract
Requirements

Owner Requirements
(Public & Private Sector)

Federal Agency BIM
Standards & Requirements

Other Public and Private Sector BIM
Requirements
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NBIMS-US™ Version 4 — Related Standards

U.S. BIM Standards and Guidelines Framework

National Institute of Building
Sciences (NIBS)

U.S. National BIM Standard

Project BIM Requirements
BIM Execution Planning
BIM Use Definitions

COBie
Information Exchange Guidelines

Future modules
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NBIMS-US Standards Development Process
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NBIMS-US™ Version 4 - Modules

Interrelated Content Modules from Workgroups and the Planning Committee

NBIMS-US Overview

Project BIM Requirements
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** Additional content areas will be developed in future versions.




Content Types in NBIMS V4

O

Standards

Criteria, specifications, and processes that
can be referenced in project requirements
and verified for compliance

Guidelines

Guidance documents to support user
implementation

©

©

Templates

Editable templates to facilitate
compliance with standards

Information Exchange Definitions

Exchange definitions in open data schemas to
support digital collaboration and software
vendor adoption



NBIMS-US Content Structure

NBIMS-US Overview Project BIM Requirements BIM Execution Planning

O overview of NBIMS-US O© overview of PBRs @ oOverview of BEP
Scope Standard BIM Requirements Standard BEP Content
Terms and Definitions Example BIM Requirements BEP Template

© Guideline for PBRs ® BEP Guideline

BEP Information Exchange

COBie Version 3.0 BIM Use Definitions Information Standards

O overview of COBie O overview of BUDs @ User's Guide to IE Development

COBie Standard Document Standard for Defining BIM Uses @ IE Exchange Framework

® COBie Specification Requirements BIM Use Definitions Library IE Resources, Tools, and Methods

COBie Exchange Requirements BIM Use Case Template

@ COBie Spreadsheet Template @ BUD Information Exchange 10



NBIMS V4. Open — Integrated — Modular - Extendable — Consensus-based

NBIMS-US Overview

Goal Audience and Value
To provide an overview of NBIMS-US along with All Stakeholders:
adoption strategies focused on the various users of . Promotes understanding of the purpose and
NBIMS-US. scope of the NBIMS

* OQutlines the framework for categorizing

content

* Provides an overview of the core content
Core Content types
@ User's Guide to NBIMS * Supports ease of navigation and directs
Scope stakeholders to appropriate content

e Consolidates terms and definitions into a

Terms and Definitions i ]
single repository

September 5, 2023 National Institute of Building Sciences 11



Project BIM Requirements



NBIMS V4. Open — Integrated — Modular - Extendable — Consensus-based

Project BIM Requirements

Goal Audience and Value

To define the elements of BIM requirements that Owner:

the owner should include in the Owner’s Project * To support the owner's development of their Project
Requirements (OPR), along with examples and BIM Requirements.

resources to support owner adoption. * To provide a comprehensive guide as to what should

be included in Project BIM Requirements.

Proposer:
Core Content

 To understand what to expect from an owner's

: . project BIM Requirements.
Standard for Project BIM Requirements

Template language for Project BIM Requirements .
Project Team:
Guideline for Project BIM Requirements  To create greater consistency across the industry.

® ©®©00

Including how this standard relates to ISO 19650

September 5, 2023 National Institute of Building Sciences 13



NBIMS V4: Open Integrated

Project BIM Requirements (Cont.)

Modular Extendable Consensus-based

Sample — Standard:

5 Project BIM Requirements

Each section of this Standard for Project BIM Requirements standard contains: 1) Title of the
requirement, and 2) Definition of the requirement. The Standard is divided into three sections:
Executive, Management, and Working/Technical.

5.1 Executive

5.1.1 Deliverables

5.1.1.1 Required Deliverables

The OPR shall require the delivery of all deliverables required by the Standard for Project BIM
Requirements.

5.1.1.2 Quality Plan

If a Quality Plan is not being provided to the contractor, then the Owner’s Project Requirements (OPR)
shall define when the Quality Plan should be delivered and by which Delivery Team Member it should be
delivered. See: Quality Plan

5.1.1.3  Security Plan Deliverable

If a Security Plan is not being provided to the contractor, then the Owner’s Project Requirements (OPR)
shall define when the Security Plan should be delivered and by which Delivery Team Member it should
be delivered. See: Security

5.1.1.4  BIM Execution Plan (BEP) Deliverable
The OPR shall define when the BEP should be delivered and by which Delivery Team member it should
be delivered by. See: BIM Execution Plan

5.1.1.5 Model Deliverable(s)
The OPR shall specify the deliverable format for each BIM Use. For each Model Deliverable the Owner
shall provide a Model Requirement (See: Model Requirements) expectation.

September 5, 2023

Sample — Examples

1 Project BIM Requirements

Each section of this Standard for Project BIM Requirements standard contains: 1) Title of the
requirement, and 2) example language (/talics). The template is divided into three sections: Executive,
Management, and Working/Technical.

1.1 Executive

1.1.1 Deliverables

1.1.1.1 Required Deliverables
The [Appointed Party] is required to deliver the following deliverables:

Quality Plan
Security Plan

BIM Execution Plan
Model Deliverable
Data Deliverable

©O O © ©o ©

The procedures and milestones for delivery of each required deliverable shall be specified
in the BEP.

1.1.1.2 Quality Plan
The Quality Plan must be submitted by [X]. The Quality Plan shall be resubmitted for approval
of any changes made, and shall be included with each major project milestone package.

1.1.1.3  Security Plan Deliverable
The Security Plan must be submitted by [X]. The Security Plan shall be resubmitted for approval
of any changes made, and shall be included with each major project milestone package.

1.1.1.4 BIM Execution Plan (BEP) Deliverable
The BEP must be submitted by [X]. The BEP shall be resubmitted for approval of any changes
made, and shall be included with each major project milestone package.

National Institute of Building Sciences 14



NBIMS V4: Open Integrated Modular Extendable Consensus-based

Project BIM Requirements (Cont.)

Sample — Guideline

1. Overview of the Standard for Project BIM Reguirements 8

2. How to Use the Standard for Project BIM Requirements 16 Overview of the standard
3. Development Process of the Standard for Project BIM Requirements 18

4, Comparison of the Standard for Project BIM Requirements with ISO 19650 24

How to use

®

How we developed this standard

1.) Overview of the Standard for Project BIM Requirements|

®

How this standard aligns with ISO 19650

Mission/Scope

The mission of the NIBS BIMS-US V4 is to develop a minimum core BIM standard that defines the requirements for
a minimal viable BIM-enab;-.- construction project. This standard defines the elements of BIM requirements
that the owner would include in the Owner’s Project Reguirements (OPR). It is intended for an owner to
use to define Project BIM Requirements for delivery team members including designers and builders
(referenced in this document as the contractor). This standard is intended to define the minimum
requirements for a viable BIM project and owners may extend requirements beyond the scope of this
standard to include other BIM uses or BIM implementations.

The Standard for Project BIM Requirements describes a set of conditions which when followed by owners
around the country will increase standardization nationwide and define what is required in order for a construction
project to be minimally BIM-enabled. A Building Information Model (BIM) is defined as “b digital representation of

i i

i P Y - TS - 'y & P SPEL o TR [ PR P ¥ A &b P [ HY MY S Py 1
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ASHRAE-NIBS 224 Standard

for the Application of BIM

Process: Infrastructure & Execution:
Standards:
* Define the BIM OPR * Technology * BIM Execution Plan
e Team Roles & Infrastructure * BIM Uses
Responsibilities e Standards * BIM Deliverables
* Create BEP * File Structure
* Manage Project  Model Structure &
Requirements & Requirements

Deliverables

September 5, 2023 National Institute of Building Sciences 16
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NBIMS V4. Open — Integrated — Modular - Extendable — Consensus-based

BIM Execution Planning (BEP)

Goal Audience and Value

To develop a comprehensive BEP Content Owner:

Standard, Guide and Templates that can be used . L .
as a standard deliverable, with structured To develop the Template BEP to distribute with

: o RFP.
extensions or customizations by owners and . _
delivery team members as needed. * To be able to review consistent Proposal BEPs.

 Toclearly understand the BEP plan

Core Content

Overview of BEP Module

Proposer:

* To plan BEP implementation and to comply with
Standard BEP Content RFP.

BEP Template

Process Map Templates Project Team:
* To plan the integrated project BEP.

©9 0650

BEP Information Exchange

September 5, 2023 National Institute of Building Sciences 18



NBIMS V4. Open Integrated Modular Extendable Consensus-based

BIM Execution Planning (Cont.)

Sample - Standard: Sample - Guideline

4 The Project BIM Execution Plan Development Process
A project BIM execution plan (BEP) is developed by a project team through a collaborating process at Define the value for BIM adoption
various stages within the project deliverable. As defined by ISO 19650-2 (2008), an owner (also known on the projm

as the Appointing Party within the 1SO standard) should define their BIM requirements and standards
prior to the solicitation of delivery team members (known as Lead Appointed Parties or Appointed
Parties within 1SO 19650-2). Therefore, there can be three stages within the delivery process where

information related to the BEP can or should be incorporated into the project-level BEP. These three

Identify the modeling uses to
stages include: Model Uses

achieve the desired goals
1. RFP Template BEP from Owner (RFP BEP): The Owner compiles initial requirements and
communicates the requirements to the project team (lead appointed parties and appointed
parties per ISO 19650-1) via a. BEP, which |nc|uc.ies the requirements on the pr?Ject. Design a process for intagrating
2. Proposal BEP: Each prospective party responding to a request for proposal will complete a Pr h del | ith
proposal stage appointment BEP which includes information specific to their scope of work, DL the model uses a o?g wit
incorporating appropriate items from the Owner Template BEP. The proposing party will need identified information exchanges
to identify any exceptions or exclusions from the initial Owner Template BEP if they exist.
3. Project BEP: Upon selection of project team members (lead appointed parties and appointed

parties), each team member will collaborate with the entire team, including the owner, to Information Define the content for each
develop a comprehensive Project BEP.

Table 10: Information Exchanges

Exchanges information exchange

Information Exchanges
Time of Entry (R=Required & O=Optional)

Information Item Description sample Data Field Name Field Type RFPBEP | Proposal BEP | Project BEP. Infra structure

(by Owner) | (by Proposer) | (by Team)

Identify the project infrastructure
needed to support the BIM process

Information Exchange Table (A table that defines the level of development and level of (@ table) IE Array R R R
information required for the content to be included in an
Information Exchange Name The name of the information exchange. Design Model IEName Text R R R
Milestone is he inf exchange. |Design phase IE.Milestone Text R R R
Information sender The responsible party for creating the information Designer IE.Author Text o o R
Information receiver(s) The organization(s) to receive the file Constructor IE.Receiver Text o o R
One-time or frequency How many should be shared frequency IE.Frequency Text o o R
Due Date o Initial Due Date The date that the initial (f itterative) or final (if one time) 1/1/22 IE.DueDate Date o o R
submission is due.
Information Location The location for the information as a URL. http://sample_data_location IEModelFile URL o o R
Information Modeling ing be used to develop Revit IEModelsoftware Text ) o R
Native information source format Native data source type, e.g,, a specific fle format. v, dgn, s IE.NativeFileFormat Text o o R
Information exchange format(s) Information exchange format , e.g., IFC, other open formats, other | ifc, xis, pdf, idsxml IE ExchangeFileFormat Text o o R
proprietary formats.
BIM Use The BIM Use that develops the information exchange. Author Design IEBIMUse Text R R R
Required by Contract A binary variable to state whether a BIM Use is required by Yes E.ContractRequired Text o o R
contract.
Permitted Use The future BIM Uses that can rely upon this information. Coordinate Design IE.PermittedUse Text o o
Required Approvals The approvals that are necessary for the information exchange.  [Yes IE RequiredApprovals Text o o
Required IE Delivery Procedure The process to be completed to deliver the information exchange. ~ [The files should be transmitted via xyz with | IE.DeliveryProcedure Text o o R
email to abc upon transfer.
Open Information Exchange MVD Model view definition for the information exchange, if there is an  |IFC 4 Design Transfer View by IEMVD Text o o o
OpenBIM model view definition. BuildingSMART International
Model Element Table A table of the model element categories with defined information  |(a table) 1EMET Array o o R
for each category.
Model Element Category The catagorical number or value for the model elements, e.g., Omniclass Table 13 IEMET.MECategory Text o o o

Septembers, 2023 T IIIIIIIIIIIINTIIIIImm—————— National Institute of Building Sciences 19



NBIMS V4.

Open

BIM Execution Plannin

Template - BEP:

National BIM Standard - US., Version 4 National Institute of Building Sciences
BIM Execution Plan Template \ “

WA

The MBIMS BIM Execution Plan {BEP) Template may be used to create project-specific BEPs adhering to the National BIM
Standard. The content may be used to make an organization's BEP template or to review content from anline
commercially available BEP applications. A BEP has become a recognized contract deliverable. The BEP process and this
documentation will help all praject members achieve an efficient and effective BIM process for praject delivery.
UPDATES to the BEP Process The
NBIMS BEP is aligned to 150 19650 and US project delivery. Various groups develop the BEP information. The Owner
provides information on BIM projectsin the Request for Proposal (RFP) phase. Owners providing thisinformation in an
RFP will better understand ateam's capability to perform on a BIM project.

Proposers respond with a Project Proposal BEP , and the selected Project Team developsthe Project-Specific BEP. The
Project Specific BEP isupdated as new team members begin work on the project. It is used throughout a project to
review BIM performance.

Template Sections

Below are theinformation categories in the BEP Template. Thetabsin thisfile are by category
Cover Page [Cover) BIM Uses [Uses)

Proje S ary (S ] 3 ologi: n

Maodel Elemenent Table [MET Buildings) [MET Infrastructure|

Picklist

National BIM Standard - United States

NBINMS BIM Use Reference

NBIMS BIM Execution Plan Standard Content Document

BIMForum LOD Specification

Construction Specification Institute (C51) https:/fwww.csiresources.org

https:/yf bimforum.orgfresource

DRAFT —NOT FOR PUBLIC DISTRIBUTION
This document is distributed for review and comment and iis subject to change without notice
and may not be referred to as an NBIMS-US™. C National Institute of Building Sciences 2023 - All Rights Reserved

September 5, 2023

Integrated

(Cont.)

Modular

emplate —

Extendable

Process Maps

Level 1: BIM Execution Process
Project: XXX

[O—s ez =

» Captrs Condions =

Template

e O

At Tomporary
3 o

e e

E—JSON Schema

& © BIM JSOn-1.md.json

"title": "BEP v4 JSON Schema",

“§schema": "http://json-schema.org/draft-84/schema#",

"gid": "https://www.nibs.com/Schema/BEP /fv4",
"description":
"type": "objec
"required": [
"Instruction",
“ExcutiveSummary",
"BEPMetadata",
"ProjectReferenceInformation”,
"BIM Contacts",
"OrganizationalRoles",
"ProjectSchedule",
"ProjectGoals",
uses",
BIMuseProcess",
InformationExchanges"”,
‘TeamCollaboration®,
QualityManagement",
ProjectInformationRequirements”,
‘TechnologicallnfrastructureNeed”,
ode LFederat ionAndStandards”,
ProjectDeliveryStrategyContract”,
"IMRiskRegiste
“Goals Template"

=
=1

I,
"properties": {
"BEPMetadata”: {
“"type": “object",
"description": "",
“required”: |
"BEPURL",
"BEPDataFormat"”,
"BEPYersionLog",
"ApprovalOrganization/Contact”,
"BEPStandardUsedforDevelopment™,
"Acknowledgements™

National Institute of Building Sciences
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NBIMS V4. Open — Integrated —

BIM Use Definitions

Modular —

Extendable — Consensus-based

Goal

To develop the attributes for defining a BIM use,
along with defining the commonly adopted BIM uses
on projects.

Core Content

@ User's Guide to BUDs

Standard for Defining BIM Uses
BIM Use Definitions Library

September 5, 2023

Audience and Value

Owner:

 To define the BIM Uses that provide value to the
owner

Project Team:
 To plan for BIM Use Case adoption

 Toplan the integration and progression of BIM
use cases on a project

National Institute of Building Sciences 22



NBIMS V4 Open

Integrated

BIM Use Definitions

Extendable

Consensus-based

Background

Various iterations of BIM Uses over the
last few decades

No consensus are what “qualifies” a BIM
Uses.

September 5, 2023

Multiple Versions within NBIMS 3.0

CHARLES PANKOW
! FOUNDATION

L f—

(Computer Integrated Construction Research
Program 2009, 2011)

wlvde

DESIGN CONSTRUCT OPERATE

Wlerimany Bim Uses

- Existing Conditi ing - 3D C

« Cost Estimation « Site Utilization Planning

« Phase Planning (4D Modeling) « Construction System Design

- Programming - Digital Fabrication

- Site Analysis « 3D Control and Planning

- Design Review + Record Modeling

« Design Authoring - Building Maintenance Scheduling
« Structural Analysis - Building System Analysis

« Lighting Analysis - Asset Management

- Energy Analysis + Space Management / Tracking
« Mechanical Analysis - Disaster Planning

- Engineering Analysis

4 o ot change e

Focused on the purpose
or the reason why

the specifcobjective to be achieved when applying
Buiding Information Modeling during a fclty’s fe

Gather ijuonss

Generate oo iy

[exeraiii

does not consider

Use Purﬁbse

BIM Use Purpose  BIM Use Objective Synonyms

01 Gather to collect or organize facility information fnimng‘;ze;b :‘j:::'-
to represent or preserve the current status of the facilty and
facilty elements

02 Quantify  to express or measure the amount of a facility element

to collect information regarding the performance of facilty
elements and systems

04 Qualify o characterize or identify facility elements' status

01 Capture collect
quantity takeoff
03 Monitor observe, measure

follow, track, identify

02 Generate to create or author information about the facility create, author, model
01 Prescribe  to determine the need for and select specific facility elements  program, specify
. . " configure, lay out,
02 Arrange to determine location and placement of facility elements Tovate, placa

03 Size to determine the magnitude and scale of facilty elements
to examine elements of the facility to gain a better
understanding of it

to ensure the efficiency and harmony of the refationship of facility
elements

to predict the future performance of the facility and facility
elements

scale, engineer

03 Analyze examine, evaluate

01 Coordinate detect, avoid

02 Forecast simulate, predict

to check or prove accuracy of facility information and that is logical
and reasonable

to present information about a facility in a method in whicl
can be shared or exchanged

01 Visualize to form a realistic representation of a facility o facility elements  review
e L A s Ly s
proc

03 Validate check, confirm

04 Communicate ' exchange

02 Transform translate

to make a symbolic representation of the facility and facility

03 Draw el draft, annotate, detail
04 Document © create a record of facilty information including the information ~ specify, submit,
necessary to precisely specify facility elements schedule, report.
to make or control a physical element using facility implement, perform,
05 Realize information execute,

01 Fabricate to use facility information to manufacture the elements of a facility manufacture
to use facility information to bring together the separate elements

02 Assemble 142 0 prefabricate
to use facility information to physically manipulate the operation of __

03 Control & o0 e eaipment manipulate

04 Reguiate 58 facilty information to inform the operation of a facility —

BIM USE ONTOLOGY
Ralph Kreider

s s e k33 r o o et
00 PENN STATE
PP Srmon

S
Realize il momaton

Communicate

L)

MG

T ——
Analyze :om e o

BIM Use Characteristics
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NBIMS V4: Open Integrated Modular Extendable Consensus-based

BIM Use Definitions (Cont.)

BIM Uses Common BIM Uses by Phase in the U.S. National BIM Standard

Establish Project Requirements

Capture Conditions
Author Design
Analyze Design

Sequence Construction
Coordinate Design and Construction

Review Design
Pmduce Construction Documentation
Generate Estimate(s)

Generate Fabrication Details
Author Temporary Works

Layout Construction
Compile Record Deliverables

Manage Assets
Manage Space

Monitor Performance

n
b
-
D
£

-
-

[
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NBIMS V4. Open Integrated

BIM Use Definitions

Modular

Extendable Consensus-based

Goal

Align BIM Uses and BIM Use attributes

Methodology

Workgroup made up of both Designers and
Contractors; and both vertical and horizontal
projects

* Detailed reviewed of BIM Use reference
* Evaluated BIM Uses

* Created a framework

* Consolidated the BIM Uses

* Reviewed by industry experts

September 5, 2023

BIM Use and BIM Use Case

Owner:

 BIM Uses — the purpose for applying BIM

* BIM Use Case — The combination of a BIM Use, a
specific method, and a specific outcome

BIM Use Case

BIM Use
(Purpose)

Capture Conditions

Method + Outcome

UAV with

— Using Photogrammetry to Provide site Model
Processing

Laser Scanning with
— Using Point Cloud to
Registration

Provided a point cloud
Site Model

[ Using — Weather Sensor i Identify Current
Devices Weather Conditions

National Institute of Building Sciences 25




NBIMS V4: Open Integrated Modular Extendable Consensus-based

BIM Use Definitions (Cont.)

BIM Uses Common BIM Uses by Phase in the U.S. National BIM Standard

Establish Project Requirements

Capture Conditions
Author Design
Analyze Design

Sequence Construction
Coordinate Design and Construction

Review Design
Pmduce Construction Documentation
Generate Estimate(s)

Generate Fabrication Details
Author Temporary Works

Layout Construction
Compile Record Deliverables

Manage Assets
Manage Space

Monitor Performance

n
b
-
D
£

-
-

[
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NBIMS V4: Open — Integrated — Modular - Extendable — Consensus-based

BIM Use Definitions (Cont.)

BIM Use Attributes

* Name

e Definition

* Related Terms

 Example BIM Use Cases (Methods and Outcomes)
e Potential Benefits

* Considerations/Commentary
* |nputs

* Qutputs

* Predecessor BIM Use(s)

* Successor BIM Uses

* Competencies

e Methods/Tools

September 5, 2023 National Institute of Building Sciences 27



NBIMS V4.

BIM Use

Open Integrated

Definitions (Cont.)

Example BIM Uses

Definition

Related Terms

BIM Use Case
Examples
(Methods

and Outcomes)

Potential Benefits

Considerations /
Commentary

Inputs

Outputs

Predecessor
BIM Uses

Successor
BIM Uses

1. Capture Conditions

Collect current information about the built environment to include in a model.

Modular

Extendable

Consensus-bas

3. Author Design

Develop a design using BIM authoring software with 3D and attribute information for a
built environment asset/site leveraging an object library of parametric elements.

Design Authoring, Design Authoring and Briefing, Modeling, Discipline Modeling, Model
Generation, Generative/Parametric Modeling, Federated Design Model, Design to Maintain,
Product Selection, Product Library,

Author Design using:

e Parametric modeling to engineer the Structural Systems of a Bridge

* Parametric modeling to configure the Mechanical Systems of a Hospital

Advance additional BIM Uses as a prerequisite.

Improved ability to make changes and have those changes reflect throughout all aspects
of the design through parametric modeling.

Improve ability to communicate and visualize design intent.

Improve collaboration between project stakeholders.

Improve control and quality control of design, cost, and schedule.

Review all client BIM Requirements.

Project team members need to review model element breakdown and model progression
specification to ensure requirements and expectations are met.

Model organization and element naming conventions to support subsequent BIM Uses.
Best practices for modeling, such as model breakdown, responsibilities, and level of
development.

Owner Project Requirements
Existing Historical Drawings

Models

Structured Data (Files, Databases, etc.)
Capture Conditions

Establish Project Requirements
Review Design

Coordinate Design and Construction
Create Construction Documents
Author Estimate

Sequence Construction

Author Fabrication Details

Author Temporary Works

Definition
Existing Condition Modeling, Laser Scanning, Reality Capture, Integrated Surveying,
Photogrammetry, Photo/Video Documentation, lated Terms
Capture Conditions using: 2. Establish Project Requirements
e Unmanned Aeiral Systems to create a photogrammetric model Definition Capture and monitor key project aspects and scope such as area, spatial, functi{ gim use Case
e Laser scanning to create a point cloud deliverable, code, end user, organizational, and other stakeholder requirementy Examples
* total station data collection to create a GIS dataset Related Terms  Scoping Requirements, Identify Project Characteristics, Programming Requirem (M:'h“s
¢ thermal camera to map energy leaks Criteria, Architectural Programing :Zteﬁ:i‘aiomeS)
* GPRto create a sub-surface model BIM Use Case  Establish Project Requirements using: Benefits
e GIS to communicate existing condition data A ) X .
. o o Examples * Programmatic modeling to establish space requirements.
o existing condition models of terrain, infrastructure and assets to estab!
o photogrammetry to validate QA/QC Consistency Control (M:thods e Parametric modeling tools to create space model templates for use in authol
o Al-enabled photogrammetry to establish installed quantities for paymg an
Reduced risk of diff buil d OUtcomes)
e Reduced risk of differing site / built environment asset conditions . - . . . i i
) ne / ) Potential e Efficient and accurate assessment of design performance regarding spatial rg Considerations
e Reduced reliance on field verification . i / Commentary
) Benefits the client.
e Increased accuracy of record documentation
. , . . ) )
o Reducing the potential exposure to unsafe conditions during data capt| * Assess the Designer of Record’s compliance with meeting program requirem
e Ability to verify record information against as-built conditions. space requirements - designed vs programmed, equipment requirements, m
e What is the level of accuracy of the data supporting the conditions cap accessibility, code requirements, etc.
o Which systems (and what level of detail of those systems) is necessary Considerations  Consider client’s BIM Knowledge and understand to the client’s deliverable req{ inputs
support future steps within the asset lifecycle. / Commentary requirements should clearly identify format, data, and outcome requirements.
e Verify tolerance and accuracy of data capture — different tool precisior| Project Requirements is typically performed by client / designer during the early Outputs
varies with device type and site conditions. project. If possible, review available national and international standards and b
e Data to be included within any record deliverable. Can be completed requirements from other similar organizations. Predecessor
design, construction, and operations BIM Uses
Inputs ¢ Reference Database Export Successor
e Record (;Jata from appointing party such as drawings and models. e Subsurface Scanning (GPR and EM) BIM Uses
e Survey data . .
¥ e Above Surface Scanning (LiDar)
e Existing Conditions Model, Point Cloud Model, Asset schedules, Report] Outputs e Program Requirements Documentation
Drawings, GIS Data R .
_ ) ) e Owner Project Requirements
* Establish Project Requirements Predecessor e Capture Conditions
) BIM Uses e Compile Record Deliverables (Renewal/Renovation)
e Author Design o
e Establish Project Requirements Successor ¢ Capture Conditions
o Sacuanca Conctrctinn BIM Uses o Author Design

September 5, 2023

National Institute of Building Sciences

ed

28



NBIMS V4: Open — Integrated — Modular - Extendable — Consensus-based

BIM Use Definitions (Cont.)

Goal

* BIM will continue to advance into new uses and
Use Cases

 The standard is developed in such a way that it is
extensible as additional Uses and Use Cases
Mature.

A Next Step is to provide details on each BIM Use
Case
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COBie v3

Overview and Updates Since v2.4

COBie v3
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What is COBie?

= Construction to Operations Building information exchange
= Data format and process standard

= Assists project teams with capturing and delivering data
related to the Maintainable Assets of a facility digitally

= Non-graphic data in a relational database
(tables and fields)

= Delivered at handover (though “data drops” are common)

September 5, 2023 National Institute of Building Sciences 31



COBie v3 Data Tables

OVERALL SPATIAL ASSET PROCESS SUPPORT
TABLES TABLES TABLES TABLES TABLES
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COBie v3 Data Fields

= Some are always required
= Some are only required if they are specified in the contract
= Some reference fields on other tables

= Owners can specity any other attributes (data fields) they want

September 5, 2023 National Institute of Building Sciences 33
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COBie v3 Updates

Ease of Use

Modernization

4 categories of improvements

Capabilities

Workflow
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COBie v3 Updates

Ease of Use = More concise documentation

* Removal of data tables rarely used

= Renaming of data fields and headers to better
understand their purpose

» Resorting of headers to better group them

= New “Title Block” section to have all pertinent
deliverable information in one place
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COBie v3 Updates

= Removal of personally identifiable information
data fields

Modernization

» Replacing “Floor” data table with “Level” data
table to accommodate infrastructure projects

= Support for JSON format for machine-to-machine
exchanges
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COBie v3 Updates

= Adding new “PartOf* data field on asset data
tables to better understand relationships

* Adding data fields that accommodate classifying
and geo-locating projects better

Capabilities

= Adding a new “SpaceType” data table to better
organize spaces
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COBie v3 Updates

= Adding data tables to better document the activities
of a facility
(especially useful for handover between owners)

7 13

= New "Package”, “Event”, and "Risk” data tables to
go along with the existing “Job” data table

Workflow
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Other BIM Council & NBIMS-US Initiatives

« LOD Workgroup with BIM Forum

« CSI Omniclass Classification System
« BIM Capability Maturity Model

* Product Data Requirements

« 'Cyber-Security and Digital Delivery'

* Digital Twin Integration Sub-Committee



Call to Action: Explore NBIMS-US V4

National Institute of

BUILDING SCIENCES ABOUT STANDARD CONTACT Q

WELCOME TO THE NATIONAL BIM
STANDARD-UNITED STATES®

NBIMS-US™ PROVIDES CONSENSUS BASED STANDARDS
THROUGH REFERENCING EXISTING STANDARDS, DOCUMENTING
INFORMATION EXCHANGES AND DELIVERING BEST BUSINESS
PRACTICES FOR THE ENTIRE BUILT ENVIRONMENT.

ACCESS THE STANDARD

Build detailed models then deliver accurate products that
can be used during commissioning and operation to ensure
facility functionality throughout the life of the facility and to
deliver high perfarmance facilities. MORE

GET NBIMS GUIDANCE

Architects, Engineers, Contractors, Owners, Facility
Managers, Maintenance Engineers — essentially anyone
involved in a facility can jump into implementing the NBIMS
with these guidance and training resources.

NBIMS-US Version 4
https://www.nibs.org/nbims/
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Call to Action: Explore NBIMS-US V4

NATIONAL BIM STANDARD-UNITED STATES® VERSION 4

The purpose of the National BIM Standard-United States® (NBIMS-US™) is to advance the art and science of the entire life-cycle of the vertical and horizontal built environment by
providing a means of organizing and classifying electronic object data and thereby fostering streamlined communication among owners, designers, material suppliers,
constructors, facility managers, and all stakeholders associated with the built environment.

FORWARD

INTRODUCTION

TERMS & DEFINITIONS

REFERENCES

MODULES
PROJECT BIM REQUIREMENTS (PBR)
PROJECT BIM EXECUTION PLANNING (BEP)
BIM USE DEFINITIONS (BUD)

CONSTRUCTION TO OPERATIONS BUILDING INFORMATION EXCHANGE (COBie) v3

NBIMS-US Version 4
https://www.nibs.org/nbims/
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Call to Action: Explore NBIMS-US V4

ABOUT STANDARD CONTACT Q

/m NATIONAL BIM STANDARD
United States®

NBIMS-US™ V4 Home / NBIMS-US™ V4

PROJECT BIM EXECUTION PLANNING (BEP) STANDARD

OVERVIEW

SUMMARY

A Project BIM Execution Plan (BEP) is a foundational planning document to define the implementation strategy for BIM on a project. BIM Execution Planning is crucial for successfully implementing BIM on a project. This
standard defines an approach to developing and expanding a BEP at several stages: the owner outlines BIM needs in the request for proposal, proposing parties submit a Proposal BEP, and then the chosen team
collaborates on developing a Project BEP. This progression of developing a detailed BEP ensures that all parties explore BIM opportunities to meet project goals, maximize the value of the BIM process and deliverables,
and minimize waste during the project.

WHY IS THIS STANDARD IMPORTANT?

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

All parties will clearly understand and communicate the strategic goals for implementing BIM on the project
Organizations will understand their roles and responsibilities.

The team will be able to design an execution process that is well-suited for each team member's business practices and typical organizational workflows.

The plan will outline additional resources, training, or other competencies necessary to successfully implement BIM for the intended uses. N BI M S_ U S Ve rs i o n 4
The plan will provide a benchmark for describing the process to future participants who join the project.
https://www.nibs.org/nbims/
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Call to Action: Explore NBIMS-US V4

ABOUT STANDARD CONTACT Q

NATIONAL BIM STANDARD
United Statese®

NBIMS-US™ V4 Home / NBIMS-US™

PROJECT BIM EXECUTION PLANNING (BEP) STANDARD

STANDARD

FOREWARD

A Project BIM Execution Plan (BEP) is a foundational planning document to define the implementation strategy for BIM
FOREWARD on a project. This is the second version of a BIM Execution Planning Standard in the U.S. National BIM Standard. The
first version was approved for NBIMS-US Version 2.0. This version has significant revisions and replaces the first
version. The main changes include a clear definition of both required and optional content elements for a BEP at
various stages in the delivery process. It includes a phased approach to BEP development, including owner
requirements and infrastructure templates

BLE OF C

INTRODUCTION
1SCOPE

2 REFERENCE DOCUMENTS FOR USE IN BEP
DEVELOPMENT This document was prepared by the BIM Execution Planning (BEP) Workgroup of the National BIM Standard Project. In

addition to this standard, NBIMS-US includes a BEP Standard User’s Guide, a Guide to Developing a BEP, a BEP
3 TERMS AND DEFINITIONS Template, and an information exchange definition for digitally transacting a BEP from one software product to another.

4 THE PROJECT BIM EXECUTION PLAN

DEVELOPMENT PROCESS |NTRODUCTION

5 INFORMATION REQUIREMENTS FOR A PROJECT
BIM EXECUTION PLAN This BIM Execution Plan (BEP) Standard defines a sequence of activities and information requirements to be supplied N BI M S U S V H 4
by the various participants when developing a project-level Building Information Management (BIM) Execution Plan = e rs I o n

5.1 BEP METADATA AND CLARIFICATIONS (hereinafter referred to as the BEP). This Standard is for all participants supporting BIM use on a project . .
https://www.nibs.org/nbims/
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Call to Action: Volunteer for the Next Version

“‘\ NATIONAL BIM STANDARD ABOUT STANDARD FAQS CONTACT LOGIN
YW\ United States®

ABOUTNBIMS-US™V4 / GETINVOLVED / JOIN THE NBIMS-US™ PROJECT COMMITTEE

MENU JOIN THE NBIMS-US™ PROJECT COMMITTEE

v About NBIMS-US™ V4
NBIMS-US™ V4 Committees If you are a member of the National Institute of Building Sciences and would like to participate in the Building

Information Management (BIM) Council NBIMS-US Project Committee, please fill out the form below and submit.
Vv Get Involved

Join the NBIMS-US Project Salutation
Committee -None -

NBIMS-US™ Public Review First Name *
v NBIMS-US™V3 First Name*
NBIMS-US™ V3 Committees

Last Name *
FAQs

Last Name*
News
Title
-Select-
Select the title that best fits your position.

Contact

Company/Organization *
Company/Organization®

Please provide us with your company or organization. Enter 'NA! if you are not connected to an entity.




Thank you



NBIMS Planning Committee

John Messner The Pennsylvania State University Chair
Carrie Sturts Dossick University of Washington Vice Chair
Robert Glover Barton Malow Builders Secretary
Russell Manning ICC NIBS Board Liaison
Paul Audsley NBBJ

lvan Jamarillo Autodesk, Inc

Frank Moore Retired, Autodesk, Inc.

Edmund Newman GSA

Rachel Riopel HDR

Andy Smith Retired, Bentley Systems

Van Woods U.S. Army Corps of Engineers
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NBIMS Project BIM Requirements Workgroup

Connor Christian

Carrie Sturts Dossick

Rachel Riopel
Dennis Knight
Tammy McCuen
Alireza Borhani
Jennifer Lather
Joe Manganelli
Abe Morris
Nicholas Nisbet
Joaquim M Nunes
Deke Smith
Andrew Steele
Gary Younger
Van Woods

September 5, 2023

Kiewit

University of Washinton

HDR Inc.

Whole Building Systems
University of Oklahoma
University of Washington
University of Nebraska

O'Neal, Inc

Smith, Seckman, Reid, Inc

AEC3 Ltd.,buildingSMART UK&l
Enel North America

DKS Information Consulting, LLC
University of Washinton
Northeastern University

U.S. Army Corps of Engineers (USACE)

Chair
PLC Liaison
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NBIMS BIM Execution Planning Workgroup

Dianne Davis Chair
John |. Messner Penn State PLC Liaison
Zahra Ghorbani Penn State Secretary
Steve Hutsell U.S. Army Corps of Engineers (USACE)

Clive Jordan Plannerly

Owen Knott Ktrack

Ralph Kreider Berkeley Research Group

Francesca Maier Fair Cape Consulting

Zaki Mallasi iConViz

Lance Parve WSP

Mike Rensing GBBN

Mervyn Richards NTL World

Josh Taylor Mortenson
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NBIMS BIM Use Definitions Workgroup

Ralph Kreider Berkeley Research Group Chair
Brandon Meinert USACE Vice Chair
Alex Belkofer McCarthy

Sagata Bhawani Fresno State

Ghang Lee Yonsei

Francesca Maier Fair Cape Consulting

John |I. Messner Penn State University

Lance Parve WSP

Kevin Silveira

Dana Smith

Jay Kline NIBS
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NBIMS COBie V3 Workgroup - Authors

T.J. Meehan CADD Microsystems, Inc Co-Chair
Brian Haines FM:Systems, Inc. Co-Chair
Reginald Taylor U.S. Department of Health and Human Services
Nicholas Nisbet AEC3 UK Ltd.

Doug Wood Wipro

Roger Grant NIBS
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NBIMS COBie V3 Workgroup - Contributors

Mariangélica

Anderson Lewis Procon Consulting, LLC

Andy Smith Retired, Bentley Systems Carrasquillo-Mangual U.S. Army Corps of Engineers

Ashley Turpin Social Security Administration Matthew R. Foley Soci-al Securit'y Adminis’?ra'tion
National Institute of Building

Danielle Gran KFA, Inc. Omar Martinez Sciences

Edmund Newman General Services Administration Rachel Riopel HDR

Fernando Perez Castro National Institutes of Health Ric Byrd Guidehouse

Frank Moore Retired, Autodesk, Inc. Ross Powell VinZero U.S. CAD

lgor Starkov Ecodomus Stephen DeVito Procon Consulting, LLC

lvan Jaramillo Autodesk, Inc. Thomas Dalbert Onuma, Inc.

John Messner Penn State University Todd Stevens NIBS

Kerry M. Joels Total Learning Research Institute Van Woods USACE

Kimon Onuma Onuma, Inc William Brodt NASA

Kylash Ramesh National Institutes of Health Yong Ku Kim Onuma, Inc.
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