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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
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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 I use?
Navigating  Work in Progress vs Milestone Models

In-transparent Transfers
- Configuration issues
- Technical issues
- Auditability

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



Where we are



The Vision: Models as contracts
Single source of Truth: Information is trusted & available
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We work in teams across industry networks



Many of our documents are contracts

RFIs
Submittals
ASIs



From Then…. 

9



To now… …. 
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BIM Execution Plans & Model Deliverables
Federated 
Models
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Documents do several things: 
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Clean Tech vs Messy Talk
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Challenges in Practice
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Some examples

• Typical BIM Project
• School 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
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Some examples

• Typical BIM Project
• Hospital Project
• Design Team shares 

initial model; 
• Sporadic updates to 

design model

19



Model vs Drawing
Visual cues about state of development

BIMs often carry unintended information
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Model Composite
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Model vs Drawing

Credits for Slide: Davis Chauviere, HKS

Annotations



Some examples

• Pocket Door 
and pipes

• Clear in the 
model
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Some examples

• Pocket Door 
and pipes

• Clear in the 
model

• Detail provided 
in PDF
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Some examples

• Pocket Door 
and pipes

• Clear in the 
model

• Conflict 
according to 
elevation detail
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Some examples

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

detailing
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Some examples

• Technology
• Can we trust the model?

• Authoring tool
• Transmission tool
• File formats
• Model review tool
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State of affairs – technical side
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• Ambiguity:
• Software versions and version 

upgrades of models
• Design Options
• Project Phases
• Coordinate systems
• Object enablers; missing pieces

https://aecmag.com/news/schema-conflicts-hit-revit-
2024/



Some examples

30

• 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
 



BIM Literacy
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• Drawings are reviewed, checked, signed 
and sealed

• Can we review models with the same 
confidence?



Catalog of Challenges
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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 I use?
Navigating  Work in Progress vs Milestone Models

In-transparent Transfers
- Configuration issues
- Technical issues
- Auditability

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



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

33



Solutions
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“It all boils down to trust in the model”
Jim Bedrick
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“Trust but verify” 
Ronald Reagan

“                                         ” 

                                                  
Carrie Dossick



Making the Model (and Data) a Trusted Document

1. Use Open Standards
 Process Management 
 Information Exchange

2. Establish Rules of Engagement
 Model Contract BIM Addendums
 In-house BIM Requirements and 

Standards

3. Set Clear Requirements
 Execution Plans and Model 

Element Specifications
 Exchange Specifications

4. Validate Deliverables
 Submittal Review Processes and 

Procedures based on Standards
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Open Standards for Models and Data

October 5, 2023 National Institute of Building Sciences 37



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

NBIMS-US 

National BIM Standard U.S. Version 4
• Focus: Asset Owner & Project Team
• Whole Life Cycle

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

ANSI ASHRAE NIBS Standard 224 BIM for Owners
• Focus: Asset Owner
• Project Delivery

ISO 19650 U.S. Forward and Annex (In Process)
• Focus: Asset Owner & Project Team
• Whole Life Cycle

Government Agency Standards
• Focus: Asset Owners & Project Team
• Project Delivery and Handover

38October 5, 2023 National Institute of Building Sciences

NATIONAL BIM STANDARD-
UNITED STATES® VERSION 4



NBIMS v4: Project BIM Requirements
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NBIMS V4: PBR Standard and Example Language
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Example: BIM Requirements at Department of 
State Overseas Buildings Operations

PDF and source 
data

Space Requirements 
Program (SRP)

PLANNING DESIGN CONSTRUCTION OPERATIONS

DESIGNSRP-Ms

Adjacency 
Diagrams

Source Files 
+ Data

Specifications, 
Codes, Templates

Design Standards 
Criteria

Design Reference 
Tags are Key!

Project-Specific 
Requirements

Project
Scope of Work

BEP Template
MMDR Template

BIM and CAD 
Standards

Note: data and imagery shown are for example only
Courtesy Department of State Overseas Buildings Operations



U.S. National Information Exchange Standards

NBIMS-US 

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

U.S. Bridge Design to Construction MVD / IDS
• Focus: Technology Providers
• Open Model and Data Exchange

U.S. Bridge Design to Construction IDM
• Focus: Asset Owner & Project Team
• Project Delivery

U.S Bridge Data Dictionary
• Focus: Project Team & Technology Providers
• Project Delivery and Open Model and Data Exchange

COBie Information Exchange Specification
• Focus: Project Team & Technology Providers
• Project Delivery and Handover
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Produce
Create the 

dataset

Check
Check your data 

against the 
requirements

Deliver
Share data 

and/or issues

Need
Define your 

business need 
/ Use Case

Require
Define your 

project 
information 

requirements

IDM

openBIM® Workflows for Requirements and Verification
buildingSMART Standards & Services



Example: Exchange Requirements and Validation at 
Department of State OBO

Courtesy Department of State Overseas Buildings Operations

PLANNING DESIGN CONSTRUCTION OPERATIONS
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OPERATIONS

CMMS / GMMS 
Systems

Portfolio Space 
Management System

BIM models for OBO 
and Post use

Section
Office 
Report 

Final 
Concept

DI 2
Design Intent
Final Bridging

Spatial Information
(Space Validation Report)

DI 1
Design Intent
Draft Bridging

Bridging

Component Information
(Content Validation Report) 

CD 2
Construction
Documents

CD 1
Construction
Documents

CD 3
Construction
Documents

DIFC
Designed 
Issued for 

Construction

Asset Information 
(COBie Validation Report)

Design Build

As-Builts
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Example: Bridge Information Exchange Specification



Moving to Planless Digital Delivery in Infrastructure

Source:  AASHTO JTCEES - August 2022

LEVEL 1
Transition from 2D to
3D for plan production

LEVEL 4
Deliver 3D model 

contractually without
plans

LEVEL 3
Deliver 3D model 
contractually with 

conventional plans

+

LEVEL 2
Deliver 3D model for 

information only

For Information Only

LEVEL 5
Collect digital as-builts

As-Built



Model Based Digital Delivery with Model as the Legal Document

Level 3 - Pilot – Bridge / AMG MALD

LEGEND

Level 3 - Pilot - AMG MALD

Strategic Planning for MALD

Source: HDR – March 2024

Level 4 - Pilot - Planless MALD 



Examples: Bridge Models as Legal Documents

Source: HDR



Catalog of Challenges
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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 I use?
Navigating  Work in Progress vs Milestone Models

In-transparent Transfers
- Configuration issues
- Technical issues
- Auditability

BIM Literacy 
Do I understand what I am sending and receiving?
Do I know what is required for what purpose?
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Model vs Drawing
Visual cues about state of development

BIMs often carry unintended information



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 I get sued for anything related to your use of 
the model for anything.

Have a nice day.
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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 I say you can,
• for the purposes I say you can,
• to the degree of precision I say you can.

53



Steel Braced Frame
$20-26 /sf

LOD Schema

Conceptual Generic 
Placeholders

Measurable
Assemblies

Details

LOD 100 LOD 200 LOD 300 LOD 400
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Level of Development vs. Level of Detail
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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

• Have the shapes been 
engineered?

• Are they in the final 
locations?

LOD 200
No

No

LOD 300
Yes

Yes
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Model Development Spec

Building Systems
Milestones/Deliverables

Level of  
Development

Model Element 
Author



Catalog of Challenges
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Knowledge divide
Practitioners 

understand modeling
Decision-makers 

understand business issues
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Knowledge divide

• Processes
• Deliverables
• Supporting Infrastructure
• …

• Fee
• Staff Commitment
• Risk
• …

Conflicting expectations
Over-commitment 
Unanticipated risks

Practitioners 
understand modeling

Decision-makers 
understand business issues



BIM Exhibits

ConsensusDocs 301
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AIA E201 – 2022DBIA E-BIMWD



Developing the BIM Contract
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BIM
Exhibit

BIM
Execution

Plan

Model 
Development Spec

Senior Executives
Contract Negotiators

Risk Managers
Senior Modelers

Included in the RFP

Executed at the time of 
prime contract

Senior Modelers in 
coordination with Step 1 

people

Included in the RFP

Completed shortly after 
contract execution

Day-to-day  Modelers in 
coordination with Senior 

Modelers

In parallel with BIM 
Execution Plan 
development
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ConsensusDocs 301
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ConsensusDocs 301
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AIA E201 – 2022

Important Concepts
• Model Version
• Model Portion
• Model Uses
• Model Sharing



AIA E201 – 2022

Model Version

TPTL157_ARC_OOO_T17_2022-12-08-1238

Model Version. A Model Version is a specific edition of a Model or Model 
Portion that is sufficiently identifiable as unique and unchanged as of the time 
it is saved by its Author.



AIA E201 – 2022
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Model Portion

Architectural/Structural
Electrical

Life Support

Fire ProtectionMechanical

Plumbing



AIA E201 – 2022
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Model Uses
§ 2.2 Model Uses
§ 2.2.1 The Project Participants shall develop Models on the Project for the following uses:
(Check all of the boxes for Model Uses that may apply on the Project and describe the selected 
uses.)

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

[ «  » ] § 2.2.1.2 Design (Examples include design authoring, design review, 3D 
coordination, structural analysis, lighting analysis, energy analysis, site utilization, and 
engineering analysis):

[ «  » ] § 2.2.1.3 Construction Management (Examples include preconstruction activities, 
scheduling, cost estimating, value engineering, and constructability):

[ «  » ] § 2.2.1.4 Construction (Examples include construction system design, procurement, 
fabrication, 3D control and planning, and record modeling):

[ «  » ] § 2.2.1.5 Post Construction (Examples include building system maintenance, 
building system analysis, asset management, space management and tracking, disaster 
planning, and record modeling):

[ «  » ] § 2.2.1.6 Other:



AIA E201 – 2022
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Model Sharing
• Tier 1:  No authorized sharing – any reliance is at the user’s sole risk.

• Tier 2:  May be shared among all project participants subject to specified authorization and 
reliance provisions but may not be enumerated as a contract document.

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



Catalog of Challenges
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Challenge 
Intended Content
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Which model version should I use?
Navigating  Work in Progress vs Milestone Models

In-transparent Transfers
- Configuration issues
- Technical issues
- Auditability
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Catalog of Challenges and Solutions
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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 I use?
Navigating  Work in Progress vs Milestone Models

- ISO 19650, NBIMS, In-house 
Standards

- BIM Execution Plan
- Common Data Environment 

CDE

In-transparent Transfers
- Configuration issues
- Technical issues
- Auditability

- Open standards 
-    IFC+
-    COBie
- Joint model reviews
- Validate deliverables
- Use of proven, tested software

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

- Get started
- Exposure
- Training
- Follow consistent approach



Call to Action

• Check out and use Open 
Standards and Model Contracts

• Join NIBS Digital Technology 
Council
• MALD Interest Group?
• Future Workshop?
• Project Needs Statement
• Email – rgrant@nibs.org 
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