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The Long Journey of Making Models as
Contract Documents a Reality

* Context
* BIM has been used in our industry for more than 15 years now
* Accepted practices, services, skill sets, pricing
* Models are routinely shared and used

* And yet...
* The quality of models created and shared is inconsistent
* The confidence relative to created and shared models is low
 We rely on paper and PDF
* We are underutilizing automation
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Catalog of Challenges

Challenge

Intended Content

Not everything in a model should be considered reliable
What to model, how much to model and when to model is not

clear

Competition of Sources
Competition between Model and PDF

Moving Targets
Which model version should | use?

Navigating Work in Progress vs Milestone Models

In-transparent Transfers
- Configuration issues

- Technical issues

- Auditability

The model PUAM_CR_ARCH_REVIT.rvt is
missing many elements, and it cannot be

CCCCC

BIM Literacy

Do | understand what | am sending and receiving?

Do | know what is required for what purpose?

¥
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Where we are
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The Vision: Models as contracts

Single source of Truth: Information is trusted & available
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We work in teams across industry networks

Owner
Fabricator

Architect General
Contractor

Engineers Subcontractor
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Many of our documents are contracts

Oy,
8;,,,,-
Qo‘:\ MOO'@ ngsl
““\(\ Owner ,b/a/7 Is -
\¢Y S abricator
@ 56 \00 C/ﬁc .
Q\30 &C 27 Architect General atlohs
SQQ,C\ REIs Contractor
Submittals
_ ASIs
Engineers Subcontractor
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From Then....

Provided by Dan Gramer, Turner Construction ﬁﬁﬁﬁz, Ié ischer, Martin & Reed, Dean. (2007). Challenges and benefits of implementing
@ BUILDING I nstruction technologies for coordination of mechanical, electrical, and

Conference plumbing systems on large healthcare project. CIB 24th W78 Conference.




To now... ....

@
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BIM Execution Plans & Model Dellverables

Federated
Models

11



Documents do several things:

Cognitive resources for creators

Documentation
(Ewenstein and Whyte 2007; Neff et. al. 2010;

Suwa et al. 2000; Whyte et al. 2008 )
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Clean Tech vs Messy Talk

Clean Technology Messy Talk

“documentation, “unexpected discoveries”
data exchange (Suwa, et al. 2000)
and management” “emergent”

(Ku, et al. 2008) (Whyte, et al. 2008)
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Documentation Documentation

Procedural and legal

documentation

‘ | i ‘ E ‘ \ Annotation
And note taking

Talk and

brainstorming

“For the meeting

minutes, I need dialog.” - Asst. Superintendent,

MEP dinati
@ BUILDING INNOVATION Coordination
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Challenges in Practice
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Some examples

* Typical BIM Project
* School Project

* Design Team shares B
initial model; < -

* Sporadic updates to e e
design model erslab Drainage too high
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Some examples

* Typical BIM Project
* Hospital Project

* Design Team shares
initial model;

* Sporadic updates to
design model
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Some examples

* Typical BIM Project
* Hospital Project

* Design Team shares
initial model;

* Sporadic updates to
design model

@

RFI-  -—Food Service Trough Drain Item 5 - Conflict with Basement Wall |

FOODSERVICE EQUIPMENT SUBCONTRACTOR

SHALL VERIFY & COORDINATE DATA LINE RUN &

CONNECTION IN THE FIELD WITH THE GENERAL
—— CONTRACTOR/ CONSTRUCTION MANAGER. DATA
LINE & CONDUIT PROVIDED & INSTALLED BY
GENERAL CONTRACTOR/CONSTRUCTION
MANAGER.

WALL BLOCKING BY

%\/ 7
|8

Crop of Food Service Drawing 4 |

[Food Service ltem 3 - Floor Trough I

2" DEPRESSION PROVIDED BY GENERAL
CONTRACTOR. FOODSERVICE EQUIPMENT
SUBCONTRACTOR SHALL VERIFY AND
COORDINATE ALL DIMENSIONS AND DETAILS

IN THE FIELD WITH THE GENERAL CONTRACTOR/
CONSTRUCTION MANAGER.

Change from floor trough to

1 H standard floor sink (add to

N plumbing scope) and locate sink
i as shown.

GENERAL
CONTRACTOR/

CONSTRUCTION
MANAGER

Outline of Basement Wall.
The Wall is directly below the
drain from Floor Trough.

JFI

BUILDING INNOVATION

Conference

NN

\.4-1/2" DEPRESSION .
PROVIDED BY GENERAL
N_\.CONTRACTOR. N

FOODSERVICE EQUIPMENT
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Model vs Drawing

Visual cues about state of development

BIMs often carry unintended information

Doors : kawneer - 3a3900 sliding door ox-xo-lin_:
AA™3900 Thermal Shding Door (8'-5" x 8'-7")

=
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Model vs Drawing

SHEET METAL COPING

AT11/06A

WOOD BLOCKING
REGLET AND

[ EXTEND MEMBRANE
UP AND EL = VARIES
e — COPING SECURE TO e QP
e EL=47-10" $ OUTER FACE OF TOP OF COPING
- [ TOP OF COPING! BLOCKING
: e AT12'0C
#10 SELF TAPPING
| | SCREWS AT 9" OC.
! STAGGERED CONTINUOUS TREATED
|
1

3'%6" 12 GA. CONT.
COUNTERFLASHING ANGLE
i SEALANT
= NOTE: AT SIM. SEAL
B — A244/09 COPING TO MASONRY

/2" CEMENT
BACKERBOARD

STONE VENEER ————————____ |
—

EXTERIOR ———— |
SHEATHING ——

ROOFING SYSTEM

M~

DAMPPROOFNG AR ————___ |
__T — BARRIER

6" STEEL STUDS WITH ———~_
BATTINSULATION

Model

Annotations

BUILDING INNOVATION
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Some examples

e Pocket Door
and pipes

e Clear in the
model
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Some examples

* Pocket Door
and pipes

e Clear in the
model

* Detail provided
in PDF

@

SLIDING DOOR; TRACKHARDWARE BY CW

MANUFACTURER (BASIS OF DESIGN: KAWNEER 990
SLIDING DOOR). CUSTOM SIZL. SEL INTERIOR CLEVATIONS

4X8 STRUCTURAL TUBL
POCKET DOOR FRAME - REFER
10 STRUGTURAL

10 18"

”

90

P4

478"

DEFLECTION CRITERIA]. W 2 172
ACOUSTIC INSULATION INFILL

08" GWB ON 2 12" CFME (GAUGE PER I

BUILDING INNOVATION

Conference

WC-1 ON 58" GWB ON 6" CEMF
{GAUGE PER DEFLECTION
CRITERIA) W, 3" ACOUSTIC
INSULATION INFILL

34" FRT PLYWOOD BACKER

WRAP WC-1 UNDER
FINISH JAMBS

FINISH JAMB: ONE-FIECE 10 GA

METAL (ROUT AND RETURN
CORNER) ADHERE WHOLE PIECE
TO FRAMING AND PLYWOOD

25



Some examples

e Pocket Door

* Clearin the BARISTA —

. ) ' i ‘{ o e i | Fmsornr 4
and plpes = e = i ‘1 L‘T‘T\H;TB'-NWHI'
\ I-L | ‘ | \— SLAL AND BACKER CACH SIDE
; LIt
‘ |g | | | — 500 BLOGKING SPE
J{* | = INTERIOR STOREFRONT {SF-1)
|
I
[

\
‘[ LINE OF STEEL POST BEYOND. SIZE . . . . .
AS REQ'D (HSS 4X8 SHOWN)

model l

TR eI a et ot el B SRT Tl R T SRR Aottt

SIZE AS REQD (HSS 3X3 SHOWN) N\
— SIEEL TUBE HEADER WiSTEEL
Y — -=/ SHIM. CW MANUFACTURER TO
. | - ‘ GONFIRM SIZE (HSS 3X3 SHOWN)
» Conflict T — :
O n IC | | T~ | ALIGN WITH PIVOT DOOR MULLION
. i P ~ BOTTOF MULLION | . - ) -
according to B e e

T v~
H H |W \ ‘ — PROVIDE GW CLOSURE AT MULLION .
elevation detail i —
T = SLIDING DOOR/TRACK HARDWARE
| \
\
\
\
I

BY CW MANUFACTURER (BASIS OF
DESIGN: KAWNEER 990 SLIDING
DOORL HNISH TO MATCH SF-1,

E.
==}

SLIDING DOOR TRACK:\ CUSTOM SIZE. SEE INTERIOR
RECESSED FLUSH WITH

TOP OF FIN FLR.

ELEVATIONS

/F\N\S?IFD OPENING

|
|
EPOXY/LEVEL 10 SLAB ; | L SLIDING DOOR WHEELS BY GW
= — MANFAC IURER.
FLOOR FINISH, (TR-1— ~ | ‘
SHOWN) S | FIFLR
— ! ‘ 1 EL=0-0""
‘ ‘ TOP (F SLAB + 26

EL=-0-04"1!



Some examples

* Model versioning

* Models have no title blocks
* How do we deal with fast iterations?
* If | am unsure if | have the latest background | will wait to do my

detailing

Folder name: BIM/Component Models Type:PUBLIC_MANAGED_REPOSITORY_FOLDER

Conference

Project Author Phase Discipline Level Area Version Date Ext ISize IUpIoaded On IUpIoaded By ISeIectICommands
+|oerFmen DEFINED DEFINED DEFINED DEFINED DEFINED VERSIONNUMBER [DATE
+| [~all~ v]| [~all~ V| [~al~ v]| [~al~ V|| [~all~ V]| [~all~ v] [~all~ v] [~all~ v :ﬂ ~all~ V|| O
+ |H1 EMA DES GRID ALL ALL V0004 2023-10-04 |dwg 207kB |10/04/23 11:33:38 AM  |jan 0O *+ 8 OEX
- |H1 EMA DES ARC-CS ALL ALL V0010 2024-05-12 |dwfx 6MB 05/12/24 11:23:04 PM  |jan O * 8 CEXH
H1 EMA DES ARC-CS ALL ALL V0001 2023-09-08 |dwfx 6MB  |09/08/23 11:40:11 AM |jan O $CENX
H1 EMA DES ARC-CS ALL ALL V0002 2023-10-04 |dwfx 6MB 10/04/23 11:33:35 AM  |jan (] $CEX
H1 EMA DES ARC-CS ALL ALL V0003 2023-10-20 |dwfx 6MB 10/20/23 01:05:01 PM  |jan O $CEX
H1 EMA DES ARC-CS ALL ALL V0004 2023-11-20 |dwfx 6MB  |11/20/23 10:23:00 AM  |jan O $CENX
H1 EMA DES ARC-CS ALL ALL V0005 2023-12-11 |dwfx 6MB 12/11/23 04:49:48 PM  |jan (] $CEX
H1 EMA DES ARC-CS ALL ALL V0006 2024-01-09 |dwfx 6MB 01/09/24 12:44:24 PM  |jan O 3 CEX
H1 EMA DES ARC-CS ALL ALL V0007 2024-02-13 |dwfx 6MB  |02/13/24 10:20:20 PM  |jan O $OEX
H1 EMA DES ARC-CS ALL ALL V0008 2024-02-18 |dwfx 6MB 02/18/24 08:16:32 AM  |jan (] $CENX
H1 EMA DES ARC-CS ALL ALL V0009 2024-04-28 |dwfx 6MB 04/28/24 08:52:16 PM  |jan (] $CEX
H1 EMA DES ARC-CS ALL ALL V0010 2024-05-12 |dwfx 6MB  |05/12/24 11:23:04 PM |jan O $OEX
+ |H1 EMA DES ARC-TI ALL ALL Vo015 2024-05-12 |dwfx 9MB 05/12/24 11:23:08 PM  |jan O + 8 CEXE
+ |H1 EMA DES ARC-ED ALL ALL Vo010 2024-05-12 |dwfx 7MB 05/12/24 11:23:06 PM  |jan O 3 CEX
+ |H1 EMA DES LTG ALL ALL V0002 2023-10-04 |dwfx 1MB  |10/04/23 11:33:40 AM  |jan O *+ 8 CEX
+ |H1 EMA DES FS ALL ALL V0003 2024-04-28 |dwfx 9MB  |04/28/24 08:52:20 PM |jan O + 3 CEIXE
BUILDING INNOVATION
27



Some examples

* Technology

e Can we trust the model?
* Authoring tool
®* Transmission tool
* File formats
* Model review tool

@ BUILDING INNOVATION
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Revit - Cannet Opan Model

The model PUAM_CR_ARCH_REVIT.rvtis
missing many elements, and it cannot be
opened,

Close



State of affairs - technical side

I AECMAGAZINE

News Tech Features Workstations Topic ¥ Magazines NXT BLD / DEV

* Ambiguity: i e o

* Software versions and version
upgrades of models

* Design Options

* Project Phases

* Coordinate systems Schema conflicts hit Revit 2024
[ J

Object enablers; missing pieces o il i -

f YinPed =9 0% + 0

Shares

Schema conflict issues in the migration of RVT files from
Revit 2023 to Revit 2024 force some firms to opt out of
current release

With each new release of Revit, the core .RVT file format changes as new features and
functionality are added. In this respect, last year’s release of Revit 2024 was no different.
Before deploying at scale, a process that involves a one-way conversion of the previous version
of .RVT, most firms carry out some due diligence, to verify that introducing the new version
won't cause any issues for current projects.

@ BUILDING INNOVAT

Conference https: /')Jecmag com/news/schema-conflicts-hit-revito
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Some examples

 In-transparent proprietary solutions
* |Inability to check with alternative solutions
* |Inability to audit; inability to get to the ground truth

* This is a problem for the author and the recipient of a model

@ BUILDING INNOVATION
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BIM Literacy

« Drawings are reviewed, checked, signed
and sealed

« Can we review models with the same
confidence?

@ BUILDING INNOVATION
= Conference
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Catalog of Challenges

Challenge

Intended Content

Not everything in a model should be considered reliable
What to model, how much to model and when to model is not
clear

Competition of Sources
Competition between Model and PDF

Moving Targets
Which model version should | use?
Navigating Work in Progress vs Milestone Models

In-transparent Transfers
- Configuration issues

- Technical issues

- Auditability

The model PUAM_CR_ARCH_REVIT.rvt is
missing many elements, and it cannot be
opened.

Close

BIM Literacy
Do | understand what | am sending and receiving?
Do | know what is required for what purpose?

@ BUILDING INNOVATION
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What is the opportunity?

* We can do targeted coordination

 We don’t delay decisions because we are
unsure which source to trust

 We understand the sources of problems

* We can automate:
* Quantity take off
®* Procurement
* Field Layout
* Close out deliverables, record deliverables

@ UILDING INNOVATION
= Conf
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Solutions

@ BUILDING INNOVATION
= Conference
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“It all boils down to trust in the model”

Jim Bedrick

(¢ E )
Clean Technology Messy Talk
“documentation, “unexpected discoveries”
data exchange (Suwa, et al. 2000)
and management” “emergent”
(Ku, et al. 2008) (Whyte, et al. 2008)

Carrie Dossick

“Trust but verify”

Ronald Reagan

@ BUILDING INNOVATION
= Conference
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Making the Model (and Data) a Trusted Document

1. Use Open Standards 3. Set Clear Requirements
QO Process Management Q Execution Plans and Model
Q Information Exchange Element Specifications

Q Exchange Specifications

2. Establish Rules of Engagement 4. Validate Deliverables

O Model Contract BIM Addendums Q Submittal Review Processes and
Procedures based on Standards

Q In-house BIM Requirements and
Standards

@ BUILDING INNOVATION
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Open Standards for Models and Data

Information
Management
Standards

Information
Exchange
Standards

October 5, 2023

U.S. BIM Standards and Guidelines Framework

International Standards

International Standards
Organization (ISO)

ISO 19650 IM Process Standard

ISO Information Exchange Standards
(IFC/IDM/BSDD)

ISO 12006 Classification & Terminology
And Others

' buildingSMART International (bSI) |

IFC-based Information Delivery
Specifications

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

4

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

BIMForum Level of Development

U.S.IBD Level of Accuracy

BUILDING INNOVAITION

Conference National Institute of Building Sciences

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




U.S. National Process Management Standards to Establish
Requirements and Set Expectations

NATIONAL BIM STANDARD- Im S National BIM Standard U.S. Version 4
: “Next AL * Focus: Asset Owner & Project Team
ANDARL ’
UNITED STATES® VERSION 4 R «  Whole Life Cycle
S 4 Standard for the OBO BIM and
0N Application of Building CAD Standards
! Information Modeling i ANSI ASHRAE NIBS Standard 224 BIM for Owners

= e Focus: Asset Owner
a,20m, URCLASSIFIED - :
e S5 [ ] PrOJeCt DEllvery

NBIMS-US Overview ASHRAE) M\ BOiBiNG sines @
Project BIM Requirements -

AIA and ConsensusDocs BIM Requirements
e Focus: Project Teams
e Open Model and Data Exchange

ISO 19650 U.S. Forward and Annex (In Process)

BIM Execution Planning |:
Guidance | :
BIM Use Definitions —_— e Focus: Asset Owner & Project Team
Information Exchange Guidelines —_— 15019650 — * Whole Life Cycle

COBie Version 3.0 — ———

— Government Agency Standards

e Focus: Asset Owners & Project Team
Application of Terminology e Project Delivery and Handover
NBIMS V4 Mapping
@ BUILDING INNOVATION
October 5, 2023 W ference National Institute of Building Sciences 38



NBIMS v4: Project BIM Requirements

Goal Audience and Value

To define the elements of BIM requirements that Oowner:
the owner should include in the Owner’s Project
Requirements (OPR), along with examples and
resources to support owner adoption.

* To support the owner's development of their
Project BIM Requirements.

* To provide a comprehensive guide as to what
should be included in Project BIM Requirements.

Core Content

Proposer:
Standard for Project BIM Requirements * To understand what to expect from an owner's
Template language for Project BIM Requirements project BIM Requirements.

Guideline for Project BIM Requirements

©®000

Project Team:
Including how this standard relates to 1SO 19650

* To create greater consistency across the industry.

@ BUILDING INNOVATION
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NBIMS V4: PBR Standard and Example Language

5 PROJECT BIM REQUIREMENTS e

Each section of this standard for Project BIM Requirements 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 Owner Project Requirements (OPR) shall identify all deliverables required by the Standard for Project BIM Requirements.

5.1.1.2 BIM Quality Plan
A BIM Quality Plan shall be documented in the Project BEP and could be incorporated or referenced in a Project Quality Plan. The OPR
shall define when the BIM Quality Plan should be delivered and by which delivery team member(s). See: BIM Quality Plan

5.1.1.3 Security Plan Deliverable
If a Security Plan is not being provided to the delivery team member, then the OPR shall define when the Security Plan should be
delivered and by which delivery team member(s) it should be delivered. See: Security

5.1.1.4 BIM Execution Plan (BEP) Deliverables
The OPR shall define when a Project BEP should be delivered and which delivery team member(s)should be involved in the development
and delivery of the BEP (see BIM Execution Plan Module for details).

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.

5.1.1.6 Data Deliverable(s)
The OPR shall specify the delivery format for any required data deliverable. Each data deliverable shall be delivered using either an
industry standard format (e.g., COBie) or a format defined by the owner. (See: Data Requirements)

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

©c © 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.

BUILDING INNOVATION

= Conference
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NBIMS V4: Open Integrated Extendable Consensus-based

BIM Execution Planning (BEP) Updated Section

National BIM Standard - US., Version 4 National Institute of Building Sciences
G Oa I BIM Execution Plan Template m

To develop a comprehensive BEP Content sy A ey T

commercially available BEP applications. A BEP has become a recognized contract deliverable. The BEP process and this
i documentation will help all project members achieve an efficient and effective BIM process for project delivery.

Standard, Guide and Templates that can be used iyl -

MBIMS BEP i3 aligned to 150 19650 and US project delivery. Various groups develop the BEP information. The Owner

aS a Sta n d a rd d e | IVe l'a b I e ; Wlt h St I"U Ct L.I I’E d provides information on BIM projects in the Request for Proposal (RFP) phase. Owners providing this information in an

RFP will better understand a team's capability to perform on a BIM project.

extensions or customizations by owners and s M1 o i 0w ek P Y UG AR
delivery team members as needed.

review BIM performance.

C 0 r e C O n t e n t Below arethe information categories in the BEP Template. Thetabs in this file are by category

ver P ov BIM Uses [Uses)
Project & BEP Summary [Summany] Technological Infrastructure Needs (Software] (Info Sharin
0 Ovewiew Of BEP M‘DdU[E‘ Reference information (Ref Infg) Quality Management (Cuality) ([QM Strat)
BiM Contacts |M Risk Regi Risk R
Drganizational Roles & Responsibilities (Roles) | Model Federation and Standards [Federation Stral
Standard BEP Content Froloc Physes el pignes s hede nformton Lchanac L.
Ero o3 Model Elemenent Table (MET Buildings) (MET Infrastructure]
Tl_-irn{gllggqlﬂ.gnﬂgﬂib‘[ Plsklls!
© BEP Template
p M T I National BIM Standard - United States
rocess Viap Templates NBING BIM Use Reference
NBINS BIM Execution Plan Standard Content Document
g BiMForum LOD Specification https// bimforum.org/resouree
@ B E p ] n fo rma t ion E XCh d nge Construction Specification Institute [C31) https://www.cliresources.org

DRAFT - NOT FOR PUBLIC DISTRIBUTION
MNational Institute of = This document is distributed for review and comment and is subject to change without notice
BU”...D'NG SClENCESh ©2023 All R;ghtS Reserved and may not be referred to as an NBIMS-US™. C National Institute of Building Sciences 2023 - All Rights Reserved




23 Example: BIM Requirements at Department of

000

@ State Overseas Buildings Operations

OBO BIM and
CAD Standards

e .
* ¢ ¢
. *
.
L
-
SRP-Ms [ .
H DESIGN .
- L}
Adjacency Space Requirements Project Design Standards BIM and CAD " .'
Diagrams Program (SRP) Scope of Work Criteria Standards . .
¢ .« . . s ® *
Souirlge tFiIes PDF and source Project-Specific Specifications, I\/IBI\/IEEI;r?r?nalaltaete
ata data Requirements Codes, Templates P

. Design Reference
. Tags are Key!

Note: data and imagery shown are for example only
PLAGINLES / DESIGN // CONSTRUCTION // OPERATIONS / Courtesy Department of State Overseas Buildings Operations

@ BUILDING INNOVATION
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U.S. National Information Exchange Standards

Bridge Lifecycle Management Overview Map

U.S. Bridge Lifecycle Process Map
* Focus: Asset Owner & Project Team
*  Whole Life Cycle

Surveyor

Transportation Engineer

T

— O
O
Sl

‘Gootachmical Enginser

FOR
B I AND STRUCTURES . . .
T U.S. Bridge Design to Construction IDM
; e Focus: Asset Owner & Project Team
2 Exchange for Highway Bridges
: * Project Delivery
g D::'?”""‘ DMM‘ [ Torm 8] Revised Defiition for Data Dictio I3 Revised Reference o
© - e U.S. Bridge Design to Construction MVD / IDS

and used to transit applied oads o the AASHTO. (2020) LRFD Bridge

v cast harined .
ncor s e oo o 1ok 1T .58 ancr o et s e Spceaons o o8 ° .
acacet 02 sl restng upon e abumen bkl e ncion FHNA. GOT), B OCus: lecnnology Froviders
‘

of the approach slab s to carry wheel loads on the approaches directly to the abutment, thereby ransitioning

Approach Siab imisalignment due to approach embankment settlement.

\pproach Structure FHWA. (2012). Bridge
i — L en odel an ata Exchange

A o ‘ 55
Appurtenance |Curbs, parapets, railings, barriers, fences, and sign and lighting posts attached to the bridge or approach slab. TPF-5(372) Defined
Arch Type Buried Structure |A type of buried structure that consists of a rounded or elliptical shape thro}
Barrier /A bridge appurienance buit to protect pedestrians and vehicles from faling National Institute of

hape parapet 9 v BUILDING SCIENCES'
Battered Pile. Anpile or micropil i i i . o .
- fem COBie v3
= z = S—— .S Bri icti y
Bent |Atype of pier comprised of multple columns or piles supporting a single 4 O RO OBERATIONS
By Ripe i e S . .
o e S il T T B ST v BT e Focus: Project Team & Technolo Providers
Bolt A mechanical fastener with machine threads at one end to receive a nut, a4 .
Bolt Assembly The bolt, nutfs), and washer(s). STANDARD
Bracing Member or system that provides stifiness and strength to limit the out-of-p _ . °
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COBie Information Exchange Specification
e Focus: Project Team & Technology Providers
e e Project Delivery and Handover

by the National Insiute of Bk
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This work incorporates parts jof gt
copyright notice: IFC Bridge Design to Construction Information Exchange (U.S.) was developed under conlract to the
U.S. Federal HighwayAdi tion by the National Institute of Building Sciences. Extensions ta the IFC model developed under this.
contract are copyrightedy National Institute of Building Sciences and are licensed for use under a

+ References to this work should be in the form of:

National Institute of Building Sciences (2015) IFC Bndge DEI!]I’! to Cnnstml:nnn Information Exuhange (U.S.)", National Institute
of Building Sciences, \Washington DC-hiip.| nibs. i
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openBIM® Workflows for Requirements and Verification
buildingSMART Standards & Services

@SUCM @% bSDD é‘@ \alidation
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Require Produce Deliver

Define your Define your Create the Check your data Share data
business need project dataset against the and/or issues
/ Use Case information requirements

requirements
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Example: Exchange Requirements and Validation at
Department of State OBO
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Asset Information
(COBie Validation Report)

Component Information
(Content Validation Report)

Spatial Information
(Space Validation Report)

Section
Office
Report
Final Dl 1 Dl 2
Concept Design Intent Design Intent
Draft Bridging Final Bridging

1111

cb1lcp2])cps | DIFC

Construction Construction Construction Designed

Issued for
Documents Documents Documents )
Construction

/ PLANNING / CONSTRUCTION / OPERATIONS /
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Portfolio Space
Management System

As-Builts

CMMS / GMMS
Systems

BIM models for OBO
and Post use
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Example: Bridge Information Exchange Specification

ampsrucures  SP ONSORS I )\ 24
LA LA 4 =TI IR ; '

i iTotal / b\
poRomar T Lo N il
‘Received: 5 / = FHWA*
2,545,000.00° | <3 Potential
& of lanuary 2023 . : AASHTO
: - Publications

- BIM for
Bridges IDM

- BIM for Bridges

'BACKGROUND

iThe desired outcome of the work under!
‘the TPF-5(372) Project is to establish
ia standard for bridge semantic and

igeometric information that is common f
iin the United States, which is a :
{continuation of a previous effort known |
‘as the IFC Bridge project to create

{international standards. The resulting :
‘products from the TPF-5(372) may be |

+ https:/ fwww.pooledfund.ong/
: Details/Study/624

psu/fwww.bimforbridgesus.com

iused by States as a baseline for future f H s ,h B sl
iprojects to further refine standards 1 Ny - ;: = BIM Guide for MVD
at the local level. The work under this - / ! ' ) | certification

Eprojed will be conducted in a series
:of activities in a five-year timeline to
iaccomplish four major goals:

Development of Information a {omgnuc of e
Delivery Manual (IDM) i ' ol Ik il i DAL

Creation of Model View b - - e . ==
DEﬁniﬁon (MVD} w : . e e un;-: 'mademgangsduxnnmda.unr g

estigate Electroric Sgring and Seaing |

Development of Software . . . . :
Certification Materials iviti § iviti : 5 ivit ; i Key Activities for :
- - - TR RS el | PR : Stakeholder. Involvement ...

Creattpr[ﬂmr!pucrﬁc’ﬁmﬂurdagm H
E how to use the standards H
i » Conduct an ROI study
Host seminars, conferences, and H
: workshops to aducate on the standards .
DeploymentafSiakeholder 1 Develop.a.collaboration forum to gather :
Training N
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Moving to Planless Digital Delivery in Infrastructure

P 9 o8 Q als
= = = LY

For Information Only d
As-Built

LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 LEVEL 5

Transition from 2D to Deliver 3D model for Deliver 3D model Deliver 3D model Collect digital as-builts
3D for plan production information only contractually with contractually without
conventional plans plans

Source: AASHTO JTCEES - August 2022 W EL{”-DNG INNOVATION



Model Based Digital Delivery with Model as the Legal Document

_ Level 4- Pilot - Planless MALD
" | Level 3 - Pilot - Bridge / AMG MALD
. Level 3 - Pilot - AMG MALD

. Strategic Planning for MALD
Source: HDR — March 2024 @ BUILDING INNOVATION
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Examples: Bridge Models as Legal Documents

lowa DOT, 1-80/1-380 BIM Pilot

JOHNSON COUNTY, 1A

SCOPE OF WORK

* 5 span diverging gore (FIO)

* 13 span curved ramp carrying the NB movement (FIO)
» 3 span curved ramp carrying the SB movement (MALD)
* Develop BIM for the bridges as complete as possible,

+ Evaluate the BIM software and assess the model use
during construction

@ BLUEBEAM a “
BENTLEY ot

y______ 3
+ OpenBridge 554
: ~ —

Prostruciures 554
MicroStation
: :?“" DELIVERY TYPE MODEL AS THE
A D-B-B LEGAL DOCUMENT

UDOT, 1-80 Blackrock Bridge Replacements

SALT LAKE AND TOOELE COUNTY, UT

SCOPE OF WORK

SR-36 Bridge over I-80
1-80 over UPRR (EB & WB)

Develop an integrated 3D model which includes the
geometrics, structures design and construction planning

Deliver the project contract documents electronically in
conjunction with plan sheets as needed

BLUEBEAM a ﬂ
BENTLEY =]
5 F______ 3
= OpenBridge 554 %
= Prostructures 554 9 F
* MicroStation
- View DELIVERY TYPE MODEL AS THE
G CMGC LEGAL DOCUMENT

Source: HDR @ BUILDING INNOVATION
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Catalog of Challenges

Challenge

| fed Content
Not everything in a model should be considered rellable

t to model, how much to model and when to m
clear

not

Competition of Sources
Competition between Model and PDF

Moving Targets
Which model version should | use?
Navigating Work in Progress vs Milestone Models

Do | understand what | am sending and receiving?
Do | know what is required for what purpose?

@ BUILDING INNOVATION

Conferance

In-transparent Transfers %
- Configuration issues st i i

- Technical issues cpened.

- Auditability e
BIM Literacy N\ | L/




Model vs Drawing

Visual cues about state of development

BIMs often carry unintended information

Doors : kawneer - 3a3900 sliding door ox-xo-lin_:
AA™3900 Therrnal Shiding Door (8'-5" x 8'-7")

=

@ BUILDING INNOVATION
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Response?

The Disclaimer:

This model looks great so you can look at it but you can’t use it for anything or rely on it for anything which includes, but is not limited
to, everything.

If you use it for anything anyway then you have to pay my lawyers anything they want if | get sued for anything related to your use of
the model for anything.

Have a nice day.

BUILDING INNOVATION
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Response?

Disclaimer Approach:

Some of the information is not reliable so don’t rely on any of it.

Specified-Use Approach:

Some of the information is not reliable so only rely on

®* what ! say you can,

®* for the purposes | say you can,

to the degree of precision | say you can.

@ BUILDING INNOVATION
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LOD Schema

Conceptual

Steel Braced Frame
$20-26 /sf

LOD 100

Generic
Placeholders

LOD 200

Measurable
Assemblies

LOD 300

@ BUILDING INNOVATION
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LOD 400
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Level of Development vs. Level of Detail

Level of Detail — Quantity of detail
Level of Development — Reliability of detail

Level of Detail
« Looks like specific
steel shapes
* Location can be measured
precisely

Level of Development LOD 200 LOD 300
 Have the shapes been No Yes
engineered?
» Are they in the final No Yes
locations?

BUILDING INNOVATION
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Model Development Spec

alslelD|E Fu J K L M| N 0 [ a R 5 T u v | w X ¥ z | aa | a8 | ac| ap_| A
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3 _ h Conceptual I s | DD co

4 12 gbystem S 50% _I 1005 I_ 503 1003 503 1003
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& A Substructure 1

7 Ai10 Foundations z

2 A 10 Srandard Foundations 3

s A 10 M Footings & F'ileiap;‘ 4 — P 4 = P L p

10 A 10 M1 10 : Swip Footings I-GveIQfS(l 06 ) A (0 E UE00) e UFi) E UE0a) E 300 s z009 5
11 A 10 N1 120 Spread Footingsey 00! A 200i E 200% E 0 E 300% E 300 s 300% S
12| A 10 M1 : 30 iFileCaps ueVGIO'p'mel & 004 A Z0iE 2000 E 00 E 000 E SO0 5 s00¢5
13 A 10 il 2 Foundation '«'alls q

14 A (10 2 i 10 iFoundation ‘Wallz - CIP S | 100 A 200 E 200 E 0 E 300 E 300 =1 300 5

15 A 10 2 i 20 iFoundation ‘wallz - CMU S | 100 A 200 E 200 E 0 E 300 E 300 =1 300 5
16 A 10 A2 1 30 {Foundation W44 delE[em emtu A 200F E 2000 E FiiE s00%E 3007 S 300%S
17 A 10 3 Perimeter Orainage d I
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12 A {10 4 Perimeter Insulation 4 I
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21 A P10 Special Foundations 3

22 A P10 A1 Pile Foundations d
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21 A 10 3 Caissons 4 I
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Catalog of Challenges

Challenge

Intended Content

Not everything in a model should be considered reliable
What to model, how much to model and when to model is not
clear

Competition of Sources
Competition between Model and PDF

Moving Targets
Which model version should | use?
Navigating Work in Progress vs Milestone Models

In-transparent Transfers
- Configuration issues

- Technical issues

- Auditability

Revit - Cannot Open Model

The model PUAM_CR_ARCH_REVIT.rvt is

missing many elements, and it cannot be

opened.

CCCCC

BIM_Li cy
Do | understand what | am sending and receiving?

What is required for what purpose?
@) BUILDING IN

Confoerance

OVATION
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Knowledge divide

Practitioners Decision-makers
understand modeling understand business issues

L

BUILDING INNOVATION
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Knowledge divide

Practitioners Decision-makers
understand modeling understand business issues
* Processes * Fee

o Staff Commitment
* Risk

i

Conflicting expectations

Over-commitment <
Unanticipated risks

BUILDING INNOVATION
Conference

* Deliverables <é
e Supporting Infrastructur
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BIM Exhibits

ConsensusDocs® 301
BUILDING INFORMATION MODELING (BIM) ADDENDUM
TABLE OF ARTICLES

GENERAL PRINCIPLES
DEFINITIONS

BIM MANAGER

BIM EXECUTION PLAN

RISK ALLOCATION

MODEL INTELLECTUAL PROPERTY RIGHTS.

TN FEI

ARTICLE 1 GENERAL PRINCIPLES,

1.1 This Addendum identifies rights and responsibilities of Project Participants related to the use of BIM
on this Project. It is not intended to ereate privity of contract ameng any Project Participants beyond that
which otherwise exists at law or by the terms of the Goveming Contracts or Affiiated Contracts.

1.2 This Addendum and its Exhibits shall be appended fo or incorparalied by reference in the Geveming
Confracts and all Affiiated Contracts of Contributors, as wellas any contracts of others having nights or
obiigations under this Addendum, as needed.

1.3 Nothing in this Addendum shall relieve the Design Professional from any design obligations under its
Goveming Contract, including responsibility forits Contributions to comply with applicable codes,
regulations, or laws. No Centributor may require the Design Profiessional to provide designs inconsistent
with these obligations or may modify.another Confributor's Contribution without that Contributors
consent.

1.4 Nothing in this Addendum shall diminish or expand the extent to which, under applicable law, Owner
confims or warrants the adequacy, sufficiency, or both of any Model

1.5 Except to the extent required under the Constructor's Goveming Contract, Constructor's and its
and Suppliers’ i icipation in modeling activities shall not constitute the:

performance of desian services.
1.6 If any Projeet Participant becomes aware of a discrepancy between a Model and another Model or
Confract Document, that Project Participant shall promptly notify the other affected Model Contributors
and the BIM Manager:

1.7 Except as expressly provided in this Addendum, this Addendum shall take precedence over any
conflicting or inconsistent Goveming Contract or Affiiated Contract terms.

ARTICLE 2 DEFINITIONS
2.1 Capitalized terms not otherwise defined in this Addendum shall have definitions as set forth in the
most current edition at the time of execution to the Governing Contract of the ConsensusDocs 200
‘Standard Agreement and General Conditions between Owner and Constructor.

22 *4D" means integrating time or schedule information, including phase planning modeling into
Model.

‘ConesneusDocs* 301 - EUNAING InformaZon Modsiing (BIM) ATCENGU - * 2008, REVissd 2015, THIS DOCUMENT

MAY HAVE SEEN MOOIFIED. The ConsensisDocs teehnoiogy Patlr creates a radline compafean to he standara
purcnzser of s contract s

Insurance L

dsirouton 5 partes In

ConsensusDocs 301

DBIA Contract Docume #E-BIMWD

Building Information
Modeling Exhibit

Document No. E-BIMWD
Second Edition, 2010

© Design-Build Institute of America
Washington, D.

DBIA E-BIMWD

BUILDING INNOVATION
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ATA’ Document E201° - 2022

BIM Exhibit for Sharing Models with Project Participants, where
Model Versions may be enumerated as a Contract Document

This Exhibit dated the (3} day of &5 in the year (3 is incorporated into the agreement
(the “Agreement”) between the Parties for the following Project:
(Name and location or adéress of the Project)

ADDITIONS AND DELETIONS! The
this

«2022 BIM Docs»
«»

TABLE OF ARTICLES

1 GENERAL PROVISIONS

2 MODEL USES, SHARING, AND RELIANCE

3 BIM EXECUTION PLAN

4 LEVELS OF DEVELOPMENT

5 NON-BIM DIGITAL DATA

6 OWNERSHIP, SHARING, AND SECURITY OF DIGITAL DATA op:

7 INSURANCE FOR BIM AND DIGITAL DATA RISKS A
8 OTHER TERMS AND CONDITIONS

ARTICLE 1 GENERAL PROVISIONS
§ 1.1 This Exhibit establishes the terms and protocols governing reliance upon, and the
ownership, development, uses, transmission, and sharing of, Building Information Models
and other Digital Data for the Project.

§ 1.2 Definitions
§ 1.2 Agreement. Agreement is the agreement into which this Exhibit is incorporated.

§ 122 BIM Execution Plan. A BIM Execution Plan is a written plan detailing the
development and use of, and protocols related fo, Project Models and setting forth each of
the Project Participants” responsibilities related thereto.

§ 1.23 Building Information Model or Model. A Building Information Model (BIM), or
Model is a digital representation of the Project or a subset of the Project. A Model is a
collection of one or more Model Portions, each of which is an assemblage of Model
Elements.

§ 1231 Model Portion or Portion. A Model Portion, or Portion, is a subset of a Model as
designated in Table 2.4 of this Exhibit. The Parties may designate a Model Portion by
discipline, trade, area, location, phase, or other mutually agreeable distinction.

§ 1.23.2Model Author or Author. A Model Author, or Author, is the Project Participant
responsible for developing a Model Portion.

AlA E201 - 2022
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Developing the BIM Contract

= =

Senior Executives Senior Modelers in Day-to-day Modelers in

O O O Contract Negotiators coordination with Step 1 coordination with Senior
’/% Risk Managers people Modelers

Senior Modelers

Included in the RFP Included in the RFP In parallel with BIM
Execution Plan
Executed at the time of Completed shortly after development
prime contract contract execution

@ BUILDING INNOVATION
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ConsensusDocs

ConsensusDocs® 301
BUILDING INFORMATION MODELING (BIM) ADDENDUM
TABLE OF ARTICLES

GENERAL PRINCIPLES

DEFINITIONS

. BIM MANAGER

BIM EXECUTION PLAN

RISK ALLOCATION

MODEL INTELLECTUAL PROPERTY RIGHTS

L ol

ARTICLE 1 GENERAL PRINCIPLES

1.1 This Addendum identifies rights and responsibilities of Project Participants related to the use of BIM
on this Project. It is not intended to create privity of contract among any Project Participants beyond that
which otherwise exists at law or by the terms of the Goveming Contracts or Affiliated Contracts.

1.2 This Addendum and its Exhibits shall be appendedio or incorporated by reference in the Governing
Contracts and all Affiliated Contracts of Contributors, as well.as any contracts of others having rights or
obligations under this Addendum, as needed.

1.3 Nothing in this Addendum shall relieve the Design Professional from any design obligations under its
Govemning Contract, including responsibility for its Confributions to cemply with applicable codes,
regulations, or laws. Mo Contributor may require the Design Professional to provide designs inconsistent
with these obligations or may modify another Contributor's Confribution without that Contributor's
consent.

1.4 Nothing in this Addendum shall diminish or expand the extent to which, under applicable law, Owner
confirms or warrants the adequacy, sufficieney, or both of any Model_

1.5 Except to the extent required under the Constructer's Govemning Contract, Constructor's and its
Subcontractors’ and Suppliers’ Contributions or participation in modeling activities shall not constitute the
performance of design services.

1.8 If any Project Participant becomes aware of a discrepancy between a Model and another Model or
Contract Document, that Project Participant shall promptly notify the other affected Model Contributors
and the BIM Manager:

1.7 Except as expressly provided in this Addendum, this Addendum shall take precedence over any
conflicting or inconsistent Governing Confract or Affiliated Contract terms.

ARTICLE 2 DEFINITIONS

2.1 Capitalized terms not otherwise defined in this Addendum shall have definitions as set forth in the
most current edition at the time of execution to the Governing Contract of the ConsensusDocs 200
Standard Agreement and General Conditions between Owner and Constructor.

2.2 "4D" means integrafing time or schedule information, including phase planning modeling into a
Model.

1

:l\\ ConsensusDocs® 301 - Bullding Information Modsling (BIM) Addendum - * 2006, Revissd 2016. THIS DOCUMENT
MAY HAVE BEEN MODIFIED. The CONGensUsD0ss (ecnoiogy atfom craies a radiin companson i the 5tandar
) :anguage which the purchaser of fils coniract s authorized 1o snare for review purposes. ConsultaZon with legal and
= nsirarics counse! 15 stmgly Sncouraged You may only make copies of finalized documents for dstibution B parties In
= et GOMNECtion WIM (NG SONLra. ANl OMET USES are 5inaty pronibied.

1.7 Except as expressly provided in this Addendum, this Addendum shall take precedence over any
conflicting or inconsistent Governing Contract or Affiliated Contract terms.

212 "Contract Documents” is as defined in a Governing Contract, but is hereby modified to include the
Full Design Model, this Addendum, as modified and agreed to by the parties, and the BIM Execution Plan
adopted by the parties pursuant to this Agreement.

4.3 MODEL USES AND DELIVERABLES The BIM Execution Plan shall address, at a minimum, the
following Model Uses and deliverables:

4 3 1 Identify and prioritize desired goals and objectives for BIM;

4 3.2 Maximize structure lifecycle best value and develop a list of Model Uses; and

4 3 3 Determine required Geometric modeling, related deliverables, process and Model deliverable
requirements, including:

4 3.3.1 ldentify by Model Phase the Models needed to achieve each Model Use;
4 3.3 2 Identify the parties responsible for each Model deliverable;
4.3.3.3 Determine which Models will be Contract Documents;

4 3.3 4 Create a schedule for Model deliverables, including dates for completion of Model
Phases and interim coordination milestones within Model Phases, as necessary; and

4 3.3.5 Determine a process to preserve versions of each Federated Model and its constituent
Maodels, and scheduling for such process.

@ BUILDING INNOVATION
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onsensusDocs 301

ConsensusDocs® 301
BUILDING INFORMATION MODELING (BIM) ADDENDUM
TABLE OF ARTICLES

GENERAL PRINCIPLES

DEFINITIONS

. BIM MANAGER

BIM EXECUTION PLAN

RISK ALLOCATION

MODEL INTELLECTUAL PROPERTY RIGHTS

L ol

ARTICLE 1 GENERAL PRINCIPLES

1.1 This Addendum identifies rights and responsibilities of Project Participants related to the use of BIM
on this Project. It is not intended to create privity of contract among any Project Participants beyond that
which otherwise exists at law or by the terms of the Goveming Contracts or Affiliated Contracts.

1.2 This Addendum and its Exhibits shall be appendedio or incorporated by reference in the Governing
Contracts and all Affiliated Contracts of Contributors, as well.as any contracts of others having rights or
obligations under this Addendum, as needed.

1.3 Nothing in this Addendum shall relieve the Design Professional from any design obligations under its
Govemning Contract, including responsibility for its Confributions to cemply with applicable codes,
regulations, or laws. Mo Contributor may require the Design Professional to provide designs inconsistent
with these obligations or may modify another Contributor's Confribution without that Contributor's
consent.

1.4 Nothing in this Addendum shall diminish or expand the extent to which, under applicable law, Owner
confirms or warrants the adequacy, sufficieney, or both of any Model_

1.5 Except to the extent required under the Constructer's Govemning Contract, Constructor's and its
Subcontractors’ and Suppliers’ Contributions or participation in modeling activities shall not constitute the
performance of design services.

1.8 If any Project Participant becomes aware of a discrepancy between a Model and another Model or
Contract Document, that Project Participant shall promptly notify the other affected Model Contributors
and the BIM Manager:

1.7 Except as expressly provided in this Addendum, this Addendum shall take precedence over any
conflicting or inconsistent Governing Confract or Affiliated Contract terms.

ARTICLE 2 DEFINITIONS

2.1 Capitalized terms not otherwise defined in this Addendum shall have definitions as set forth in the
most current edition at the time of execution to the Governing Contract of the ConsensusDocs 200
Standard Agreement and General Conditions between Owner and Constructor.

2.2 "4D" means integrafing time or schedule information, including phase planning modeling into a
Model.

1

:l\\ ConsensusDocs® 301 - Bullding Information Modsling (BIM) Addendum - * 2006, Revissd 2016. THIS DOCUMENT
MAY HAVE BEEN MODIFIED. The CONGensUsD0ss (ecnoiogy atfom craies a radiin companson i the 5tandar
) :anguage which the purchaser of fils coniract s authorized 1o snare for review purposes. ConsultaZon with legal and
= nsirarics counse! 15 stmgly Sncouraged You may only make copies of finalized documents for dstibution B parties In
= et GOMNECtion WIM (NG SONLra. ANl OMET USES are 5inaty pronibied.

Elements.

55 To the extent that any Design Models are included as Contract Documents under the BIM Execution
Plan adopted for the Project or otherwise in this Addendum, Project Participants may rely upon the
accuracy of information in those Design Models; provided, however, the selection in § 4.6.9 shall control a
Project Participant's night to rely on the Dimensional Accuracy of a Contribution, Model, or Model

469 DIMENSIONAL ACCURACY A Contribution of or to a Model shall be:

[0 dimensionally accurate and take precedence over the dimensions called out in the Drawings
or inferred from the Drawings; details and components that are not represented in a
Contribution to a Model must be retrieved from the Drawings; or

[ accurate to the extent the LOD specified in the BIM Execution Plan requires dimensions to
be accurate, and all other dimensions must be retrieved from the Drawings; or

O not dimensionally accurate; the Model can be used for reference only and all dimensions
must be retrieved from the Drawings; or

O Other (specify): | ].
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AlA E201 - 2022

ATIA Document E201° — 2022

BIM Exhibit for Sharing Models with Project Participants, where

Model Versions may be enumerated as a Contract Document

This Exhibit dated the & » day of « » in the year & » is incorporated into the agreement
(the “Agreement™) between the Parties for the following Project:

(Name and location or address of the Project)
ADDITIONS AND DELETIONS:
thor of this docume

«2022 BIM Docs»
«»

TABLE OF ARTICLES

1 GENERAL PROVISIONS

2 MODEL USES, SHARING, AND RELIANCE a
3 BIM EXECUTION PLAN

4 LEVELS OF DEVELOPMENT

5 NON-BIM DIGITAL DATA :
6 OWNERSHIP, SHARING, AND SECURITY OF DIGITAL DATA

7 INSURANCE FOR BIM AND DIGITAL DATA RISKS

8 OTHER TERMS AND CONDITIONS

ARTICLE 1 GENERAL PROVISIONS

§ 1.1 This Exhibit establishes the terms and protocols governing reliance upon, and the
hip, development, uses, i and sharing of, Building Information Models
and other Digital Data for the Project.

§ 1.2 Definitions
§121 it is the

into which this Exhibit is incorporated.

§ 1.2.2BIM Execution Plan. A BIM Execution Plan is a written plan detailing the
development and use of, and protocols related to, Project Models and setting forth each of
the Project Participants’ responsibilities related thereto.

§ 1.2.3 Building Information Model or Model. A Building Information Model (BIM), or
Model is a digital representation of the Project or a subset of the Project. A Model is a
collection of one or more Model Portions, each of which is an assemblage of Model
Elements.

§ 1.2.3.1 Model Portion or Portion. A Model Portion, or Portion, is a subset of a Model as
designated in Table 2.4 of this Exhibit. The Parties may designate a Model Portion by
discipline, trade, area, location, phase, or other mutually agreeable distinction.

§ 1.2.3.2Model Author or Author. A Model Author, or Author, is the Project Participant
responsible for developing a Model Portion
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AlA E201 - 2022

Model Version
ATIA Document E201° - 2022 M d I V . d 1 . . f d . f d 1 d l
Sk Bt for Sharing Hodels with Projact Participante, hor odel Version. A Model Version 1s a specific edition of a Model or Mode
roce? Torstons may bo cnameratied a0 @ Sontrag peoument Portion that is sufficiently identifiable as unique and unchanged as of the time
This Exhibit dated the & » day of & » in the year & » is incorporated into the agreement y q g
(the “Agreement™) between the Parties for the following Project: ° ° °
(Name and location or address of the Project) 1t 1S S aved by 1ts Author.
«2022 BIM Docs»
TABLE OF ARTICLES
1 GENERAL PROVISIONS
TPTL157_ARC_OOO_T17_2022-12-08-1238
2 MODEL USES, SHARING, AND RELIANCE - - - -
3 BIM EXECUTION PLAN
4 LEVELS OF DEVELOPMENT z REVISION IFC_Export * [ Name Date modified Size
s NONBM DIGTALDATA 06.05.17 BUILDING PERMIT SUBMITTAL Linked BN
1 10.20.17 PLAN CHECK #1 inked BIMs TPTL157_ARC_OOQ_T17_TYP.rvt 8/12/2022 12:38 AM 23,256 KB
6 OWNERSHIP, SHARING, AND SECURITY OF DIGITAL DATA
2 121517 PLAN CHECK #2 2021-03-05_Phase1_tower_fr o TPTLI SR E=F—H=FP rTTTT TN P 24,688 KB
7 INSURANCE FOR BIM AND DIGITAL DATA RISKS - - - - : :
3 02.23.18 PLAN CHECK #3 2021-03-18_GBP_Tower_fram @ schema 1/3/2022 8:32 PM 1KB
P CTERTERISADCOMITONS il S il TPTL157_MEP_IRP_SITE-B_T17_TYP_SBI_Edi 1/3/2022 8:27 PM 52,576 KB
ARTICLE 1 GENERAL PROVISIONS 5 09.26.18 REVISION #5 2021-04-09_T37 o - -JRP_SITE-B_T17_TYP_3BI Edite..  1/3/ ! 28210
§ 1 This Exkibi establishes the tomsand protocol goveming eliance upon, and the 101518 CONSTRUCTION SET 2021-04-30 T31 @ | TPTL157_MEP_JRP_SITE-B_T17_TYP.rvt 1/3/2022 8:17 PM 54,472 KB
and other Digital Data for the Project. 7 11.20 ZQ EEVlSlON#T 5021-04-30 T37 @ TPTL157_MEP_JRP_SITE-B_T18_TYP.rvt 1/3/2022 8:15 PM 72312 KB
g:-gf"’“"‘"”‘ ot a6 which this Exhibit i i - <' ASI046-08.18.2022 - @ TPTL157 STR_SHK SITE-B T17.rvt 12/14/2021 9:04 PM 13,816 KB
.2 A it is the into which this Exhibit is incorporated. 2021-05-04 T38
' o N S~— ———— - o TPTL157_MEP_JRP_SITE-B_T17_TYP_SBIEdite.. 1/3/2022 &33 PM
§ 1.22BIM Execution Plan. A BIM Execution Plan is a written plan detailing the 2021-05-12 T28 30 33 35
development and use of, and protocols related to, Project Models and setting forth each of ~1e8_30_33_ o Revit_temp 1/3/2022 8:30 PM
the Project Participants’ responsibilities related thereto. 3021-05-22 T37
§ 1.2.3 Building Information Model or Model. A Building Information Model (BIM), or a ° TPTLT 57_MEP_JRP_S|TE_B‘T1 ?_TYp_baCkup 1/ 3‘12022 8:18 PM
Model is a digital repre tat; f the Project ubset of the Py t. A Model i -06- a 13/ 1
colletion of ane or more Model Portions, éach of which is an assemblage of Model 2021-06-23_137 © TPTL157_MEP_JRP_SITE-B T18_TYP_backup  1/3/2022 815 PM
Flements. 2021-06-29_T30
§ 1.2.3.1 Model Portion or Portion. A Model Portion, or Portion, is a subset of a Model as - R
designated in Table 2.4 of this Exhibit. The Parties may designate a Model Portion by 2021-11-08_Design_BIMs_T2
discipline, trade, area, location, phase, or other mutually agreeable distinction.
) ) - Latest_Podium
§ 1.2.3.2 Model Author or Author. A Model Author, or Author, is the Project Participant
responsible for developing a Model Portion. Latest_Podium_Phase_2
Latest T17
1 (. P L BPUT.Y
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AlA E201 - 2022

Model Portion

ATIA Document E201° — 2022

BIM Exhibit for Sharing Models with Project Participants, where
Model Versions may be enumerated as a Contract Document

This Exhibit dated the & 5 day of & in the year & » is incorporated into the agreement
(the “Agreement”) between the Parties for the following Project:
(Name and location or address of the Project)

ADDITIONS AND DELETIONS: The
author of this document has

«2022 BIM Docs»

«»

TABLE OF ARTICLES | o= iy
1 GENERAL PROVISIONS

2 MODEL USES, SHARING, AND RELIANCE

3 BIM EXECUTION PLAN

4 LEVELS OF DEVELOPMENT

5 NON-BIM DIGITAL DATA modification: Electrical
6 OWNERSHIP, SHARING, AND SECURITY OF DIGITAL DATA

7 INSURANCE FOR BIM AND DIGITAL DATA RISKS

8 OTHER TERMS AND CONDITIONS

ARTICLE 1 GENERAL PROVISIONS
§ 1.1 This Exhibit establishes the terms and protocols governing reliance upon, and the
hip, devel ission, and sharing of, Building Information Models

P, pment,
and other Digital Data for the Project.

§ 1.2 Definitions
§121 is the into which this Exhibit is incorporated.

§ 1.2.2BIM Execution Plan. A BIM Execution Plan is a written plan detailing the
development and use of, and protocols related to, Project Models and setting forth each of
the Project Participants’ responsibilities related thereto.

§ 1.2.3 Building Information Model or Model. A Building Information Model (BIM), or
Model is a digital representation of the Project or a subset of the Project. A Model is a
collection of one or more Model Portions, each of which is an assemblage of Model
Elements.

Mechanical Fire Protection

§ 1.2.3.1 Model Portion or Portion. A Model Portion, or Portion, is a subset of a Model as
designated in Table 2.4 of this Exhibit. The Parties may designate a Model Portion by ELEGTRONIG COPYING of any
discipline, trade, area, location, phase, or other mutually agreeable distinction. portion of ocur

§ 1.2.3.2Model Author or Author. A Model Author, or Author, is the Project Participant
responsible for developing a Model Portion.

violation of copyright la
forth in the footer of this

Plumbing
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Model Uses

AIA Document E201° — 2022 § 2.2 Model Uses
BIN Exhibit for Sharing Models with Project Participants, where § 2.2.1 The Project Participants shall develop Models on the Project for the following uses:
. o (Check all of the boxes for Model Uses that may apply on the Project and describe the selected
This Exhibit dated the « » day of « » in the year & » is incorporated into the agreement

(the “Agreement”) between the Parties for the following Project: uses )

(Name and location or address of the Project)
ADDTTIONS AND DELETTONS: The

«2022 BIM Docs»
«»

[ « » 1§ 2.2.1.1 Planning (Examples include programming, site analysis, energy analysis,
scheduling, cost and quantity estimating, and documentation of existing conditions):

TABLE OF ARTICLES

1 GENERAL PROVISIONS
2 MODEL USES, SHARING, AND RELIANCE
3 BIM EXECUTION PLAN . . . . . .
+ LeveLsor DevELOPHENT [ « »]§2.2.1.2 Design (Examples include design authoring, design review, 3D
5 NONGMDIGTALDATA coordination, structural analysis, lighting analysis, energy analysis, site utilization, and
6 OWNERSHIP, SHARING, AND SECURITY OF DIGITAL DATA o : : .
SHARNG, engineering analysis):
7 INSURANCE FOR BIM AND DIGITAL DATA RISKS g g y )
8 OTHER TERMS AND CONDITIONS
et 1 oo provsons ) N [ « »]§2.2.1.3 Construction Management (Examples include preconstruction activities,
1 This Exhibit establishes the terms and protocols governing reliance upon, and the . . . . . .
cmerhip devlopment s, rnamision, and shaing o Building nformtion Mdels scheduling, cost estimating, value engineering, and constructability):

§ 1.2 Definitions

§121 it is the into which this Exhibit is incorporated.

§ 122600 Exeuton Plan A BIM ExceutionPla i  writeplon e e [ « »]§ 2.2.1.4 Construction (Examples include construction system design, procurement,
development and use of, and protocols related to, Project Models and setting forth each of . . . .

the Project Participants’ responsibilities related thereto. fab’/‘l Ca tlon, 3D control and plann lng’ and reco’/‘d modell ng) :

§ 1.2.3 Building Information Model or Model. A Building Information Model (BIM), or
Model is a digital representation of the Project or a subset of the Project. A Model is a
collection of one or more Model Portions, each of which is an assemblage of Model

lement [ « »]§ 2.2.1.5 Post Construction (Examples include building system maintenance,

§ 1.2.3.1 Model Portion or Portion. A Model Portion, or Portion, is a subset of a Model as . R . . .

designated in Table 2.4 of this Exhibit. The Parties may designate a Model Portion by~ BLECTRONIC COPYING of ax bl/llldll’lg System analyszs) asset management, space managemenz‘ and Z‘racklng’ dlsaster
planning, and record modeling):

discipline, trade, area, location, phase, or other mutually agreeable distinction.

§ 1.2.3.2Model Author or Author. A Model Author, or Author, is the Project Participant
responsible for developing a Model Portion

[ « »]§2.2.1.6 Other:
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Model Sharing

AIA Document E201° - 2022 * Tier 1: No authorized sharing — any reliance is at the user’s sole risk.
BIM Exhibit for Sharing Models with Project Participants, where
Hodel Versions may be enumerated as a Contragt Documen: * Tier 2: May be shared among all project participants subject to specified authorization and
Tis Exhii dnedthe 5 doy of 3 the yor (3 s incorported no e agreement reliance provisions but may not be enumerated as a contract document.

(Name and location or address of the Project)
ADDTTIONS AND DELETTONS: The

«2022 BIM Docs»
«»

* Tier 3: May be shared among all project participants subject to specified authorization and
reliance provisions and may be enumerated as a contract document.

TABLE OF ARTICLES

1 GENERAL PROVISIONS
2 MODEL USES, SHARING, AND RELIANCE H H

S . Sharing Tier
3 BIM EXECUTION PLAN Model Portion Model Author . . .
L | | TierOne |  TierTwo |  Tier Three
5 NONBIMDIGITAL DATA (List each Model Portion, (List the Model
6 OWNERSHIP, SHARING, AND SECURITY OF DIGITAL DATA designated by diSCipliﬂe, Irade, AllthVfOI‘ each (Designafe a single Shar‘ing Tierfor each Model
7 INSURANCE FOR BIM AND DIGITAL DATA RISKS ared, location) phase) or other . P O.‘F‘ﬁOI’l)

8 OTHER TERMS AND CONDITIONS descriplion) Model PO?"IZOH)

ARTICLE 1  GENERAL PROVISIONS

§ 1.1 This Exhibit establishes the terms and protocols governing reliance upon, and the
hip, development, uses, i and sharing of, Building Information Models

and other Digital Data for the Project.

§ 1.2 Definitions
§121 it is the into which this Exhibit is incorporated.

§ 1.22BIM Execution Plan. A BIM Execution Plan is a written plan detailing the
development and use of, and protocols related to, Project Models and setting forth each of
the Project Participants’ responsibilities related thereto.

§ 1.2.3 Building Information Model or Model. A Building Information Model (BIM), or
collection of st or e ModelPotions acs of hic s esemtige of Model § 2.4.1 Default Sharing Protocols

e § 2.4.1.1 The Parties agree that any portion of a Model not included in Table 2.4, or any Model Portion that is not
designated with a Sharing Tier, shall be Tier One.

§ 1.2.3.1 Model Portion or Portion. A Model Portion, or Portion, is a subset of a Model as
designated in Table 2.4 of this Exhibit. The Parties may designate a Model Portion by ELECTRONIC COPYING
discipline, trade, area, location, phase, or other mutually agreeable distinction.

§ 1.2.3.2Model Author or Author. A Model Author, or Author, is the Project Participant
responsible for developing a Model Portion

§ 2.41.2 The Parties agree that there shall be no reliance on a Portion until a Version is issued pursuant to Section 2.5.
The Parties further agree that, prior to the development of a BIM Execution Plan, the Sharing Tier for any Model
Portion shall be Tier One.
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Catalog of Challenges

Challenge

Intended Content

Not everything in a model should be considered reliable
What to model, how much to model and when to model is not

clear

Competition of Sources
Competition between Model and PDF

Moving Targets
Which model version should | use?

Navigating Work in Progress vs Milestone Models

In-transparent Transfers
- Configuration issues

- Technical issues

- Auditability

The model PUAM_CR_ARCH_REVIT.rvt is
missing many elements, and it cannot be

CCCCC

BIM Literacy

Do | understand what | am sending and receiving?

Do | know what is required for what purpose?

¥

BUILDING IN
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Catalog of Challenges and Solutions

Challenge

Solutions

Intended Content

Not everything in a model should be considered reliable
What to model, how much to model and when to model is not
clear

- Project BIM Requirements

- BIM Execution Plan and Model
Element Table

- LOD Specification

Competition of Sources
Competition between Model and PDF
Between requirements and deliverables

- Contract Language and
Standards
- BIM Execution Plan

Moving Targets
Which model version should | use?
Navigating Work in Progress vs Milestone Models

- 1SO 19650, NBIMS, In-house
Standards
- BIM Execution Plan

-  Common Data Environment
CDE

.....

In-transparent Transfers
- Configuration issues
- Technical issues

- Open standards
- IFC+
- COBie

The model PUAM_CR_ARCH_REVIT.rvt is
missing many elements, and it cannot be
ed.

- Auditability - Joint model reviews o
- Validate deliverables
- Use of proven, tested software

BIM Literacy - Get started N

Do | understand what | am sending and receiving? - Exposure N -

Do | know what is required for what purpose - Training - ~

- Follow consistent approach
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Call to Action
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AR 5 R « Future Workshop?

3 4 * Project Needs Statement

" « Email —rgrant@nibs.org

@ BUILDING INNOVATION .

= Conference


mailto:rgrant@nibs.org

	The Long Journey of Making Models as Contract Documents a Reality
	The Long Journey of Making Models as Contract Documents a Reality
	The Long Journey of Making Models as Contract Documents a Reality
	Catalog of Challenges
	Where we are
	The Vision: Models as contracts
	We work in teams across industry networks
	Many of our documents are contracts
	From Then…. 
	To now… …. 
	BIM Execution Plans & Model Deliverables
	Documents do several things: 
	Clean Tech vs Messy Talk
	Slide Number 14
	Challenges in Practice
	Some examples
	Some examples
	Some examples
	Model vs Drawing
	Model vs Drawing
	Some examples
	Some examples
	Some examples
	Some examples
	Some examples
	State of affairs – technical side
	Some examples
	BIM Literacy
	Catalog of Challenges
	What is the opportunity?
	Solutions
	“It all boils down to trust in the model”�Jim Bedrick
	Making the Model (and Data) a Trusted Document
	Open Standards for Models and Data
	U.S. National Process Management Standards to Establish Requirements and Set Expectations
	NBIMS v4: Project BIM Requirements
	NBIMS V4: PBR Standard and Example Language
	Slide Number 41
	Example: BIM Requirements at Department of State Overseas Buildings Operations
	U.S. National Information Exchange Standards
	Slide Number 44
	Example: Exchange Requirements and Validation at Department of State OBO
	Example: Bridge Information Exchange Specification
	Moving to Planless Digital Delivery in Infrastructure
	Model Based Digital Delivery with Model as the Legal Document
	Examples: Bridge Models as Legal Documents
	Catalog of Challenges
	Model vs Drawing
	Response?
	Response?
	LOD Schema
	Level of Development vs. Level of Detail
	Model Development Spec
	Catalog of Challenges
	Knowledge divide
	Knowledge divide
	BIM Exhibits
	Developing the BIM Contract
	ConsensusDocs 301
	ConsensusDocs 301
	AIA E201 – 2022
	AIA E201 – 2022
	AIA E201 – 2022
	AIA E201 – 2022
	AIA E201 – 2022
	Catalog of Challenges
	Catalog of Challenges and Solutions
	Call to Action

