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FHWA's BIM Vision, ADVANCING BIM FOR
Goal, and Objective INFRASTRUCTURE

NATIONAL STRATEGIC ROADMAP
» VISION: To digitalize project delivery, S SR [ e,
operations, and maintenance for the > = i AN

Nation’s highway infrastructure.

» To make information available to anyone
who needs it and when they need it.

This requires a shift from a PROJECT-centric
approach to an ASSET-centric mindset.

» GOAL: For State DOTs to adopt BIM for
Infrastructure as a standard practice.

 OBJECTIVE: For FHWA and State
DOTs to develop and implement a set
of activities to incentivize achieving Q
progressively higher degrees of BIM US. Department of Transportation
maturity over time. oo Mgty Ammissoton

Transportation Industry Vision

FABRICATION
\
ISO
A\v-4

Manage and sustain a
safe, efficient system by
embracing asset lifecycle

e management, digital

igital twin- s alliance . .

P /Dig“a, project delivery, and open
As-Buits digital workflows.

Model as
Legal

Deliverable

BopenBIM




Why do we need open standards?

» Solve safety issues faster—
it’'s about helping PEOPLE.

* More cost & time efficient.

_ET-PLUS GUARDRAIL BANS
A RER C

Open Data Standards
Speed Up Digital Delivery

» Construction productivity has lagged...
* The workforce is aging...
* We MUST adapt!

Indexes of Value Added Per Full-Time-Equivalent (FTE) Worker and Total Factor Productivity
(TFP), Overall US Economy and Construction Sector (BEA Data)

US ECONOMY - GDP
Value Added per FTE Worker

FP (Value Added

CONSTRUCTION SECTOR
Value Added per FTE Worker
TFP (Value Added)




Why Do We Need Open Data Standards?

PROJECT PORTFOLIO MANAGEMENT SYSTEM
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Why Do We Need Open Data Standards?
Information Flow Through Project Lifecycle
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State Efforts: The Shift to Digital Delivery

D9 oa Shds
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For Information Only MALD As-Built
LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 LEVEL 5
Transition from 2D to 3D Deliver 3D model for Deliver 3D model Deliver 3D model Collect digital as-builts
for plan production information only contractually with contractually without
conventional plans plans

AASHTO JTCEES — August 2022

State Efforts: The Shift to Digital Delivery
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Level 4 — Contractual Model
Deliverables (MALD)

Source : HDR — May 2025



State Efforts: The Shift to Digital Delivery

L

Level 4 — Contractual Model
Deliverables (MALD)

Level 3 — Contractual Models
and Plans

Source : HDR — May 2025

State Efforts: The Shift to Digital Delivery
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Level 4 — Contractual Model
Deliverables (MALD)

Level 3 — Contractual Models
and Plans

Digital Delivery Strategic
Planning

Source : HDR — May 2025



State Efforts: The Shift to Digital Delivery
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Level 4 — Contractual Model
Deliverables (MALD)

Level 3 — Contractual Models
and Plans

Digital Delivery Strategic
Planning

GJEE HDR Assistance

Source : HDR — May 2025

02 US National Efforts



AASHTO Advancing BIM National OPEN Standards

;%GFS PROJECT
mosmces  SPONSORS
=)
Total
ROADMAP Commitments

BACKGROUND Received:
er  $2,100,000.00
R

OUTCOME )
Development of Information

BBl PARTICIPATING
- STATES PLUS
FHWA*
I

Potential
AASHTO
Publications

2017
2019

Delivery Manual (IDM)

ourcome2: €

Creation of Model View
Definitions (MVD)

DD

OUTCOME3: @
Development of Software

2021

Certification Materials

B)

UTCOME 4: €

Deployment of takeholder
Training
e T

Advancing
Data
Standards

AASHIO

2022

2024}
2025

BIM for Bridges & Structures
Pooled Fund created

AASHTO AR-1-19 issued

* |FC national adopted standard
for States

* J-Stan formed

BIM National Roadmap
e BIM for Infrastructure Pooled Fund
created

AASHTO adopted national bridge
open data standards

* AASHTO joins bSI as a Principal
Member

BIM Bridges & Structures Pooled
Fund - Starts Phase I

TRB Digital Delivery Leadership
Meeting

ADCMS Collaboration Meeting
BIMWeek / openBIM Summit

Joint Sub-Committee on Data Standardization
(J-STAN) Committees & Members

Bridges and Construction (COC) Data & Analytics Design
Structures (COBS) Shawn Smith, MEDOT Will Holmes, KYTC Jennifer Lloyd, TNDOT
Cheryl Simmons, UDOT (Vacancy) Mark Snyder, IDDOT (Vacancy)

Scott Westerfield, MSDOT -
Y gN\§ TDOT
L7200, ¥4 MaineDOT | :
Performance Based Transportation Special Committee on FHWA

Management
Trisha Stefanski, MNDOT
(Vacancy)

TRANSPORTATION

Systems Operations
Matt Miller, IADOT
(Vacancy)

IOWA. | DOT

AASHTOWare
Lou Ann Daugherty, NEDOT
Todd Bergland, MNDOT

NEBRASKA m J

TRANSPORTATION

Katherine Petros
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buildingSMART, AASHTO, and State DOT’s
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International

LPrinciple Membership
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Projects
Teams
Expert Panels
Use Cases
Working Groups
Whitepapers
Technical Committee
Qmplementer Group
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Joint Committee
on Electronic
Engineering
Standards
(JTCEES)

Asset Information
Management
(AIM)
Sub-Committee

BIM for
Infrastructure TPF

Bridges & Structures

Data Mgt & Analytics

Performance Based Mgt

Transportation Sys Ops

AASHTOWare J

US Pooled Funds — BIM / Open Data Standards

™

TRANSPORTATION
POOLED FUND

OBJECTIVES

« Develop AASHTO Endorsed
National BIM Open Data Standards
for specific use cases

« External Stakeholder Collaboration

« Training and pilot project efforts

LEGEND

. BIM for Infrastructure TPF-5(480)

BIM for Bridges and Structures
TPF-5-(372), TPF-5(523)

Both




BIM Pooled

Fund Efforts

TPF-5(372) — Phase 1
BIM for Bridges & Structures

TPF-5(523) — Phase Il
BIM for Bridges & Structures

TPF-5(480)

BIM for Infrastructure

Goal:
Develop AASHTO-
endorsed openBIM
National Data Standards

Focus

Selected Data Exchanges

Create & Publish
AASHTO-Endorsed IDM

Develop IDS

Develop
Data Dictionary Content &
Publish via bSDD Service

Engagement with
Industry Stakeholders

(2018-2024)

“Design to Construction Exchange”

for conventional bridge types

Conventional, workhorse bridges,
design-bid-build

1 exchange
Construction Contract Model

Limited

(2024-2028)

“Fabrication Detail Exchange”
for conventional bridge types
and up to 2 additional exchanges

Conventional, workhorse bridges,
design-bid-build

3 exchanges planned (related to
Digital As-Built Model)
(Advanced Detailing, Fabrication
Detail, Construction Update)

v (planned)

v (planned)

v (planned)

More Robust (Active)

(2023-2027)

Standards and workflows for 2 priority

exchanges. Guidance and support for

lifecycle information exchanges across
the asset lifecycle.

Reconstruction, urban arterial highways,
DBB; includes roadway, drainage, utilities,
traffic, survey and geotechnical assets

2 exchanges planned
Construction Contract Model (Design to
Construction); Digital As-Built Model
(Construction to O&M)

v" In Progress
D-C IDM scoped & documented
v (planned)

v (planned)

More Robust (Active)

openBIM Focus — BIM for Bridges and Structures
Pooled Fund

openBIM
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Define your Define project Create the Communicate and Share data
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© buildingSMART International 2025




Digital Delivery and Open Data Standards

Industry Support

ACEC

Digital Delivery
Position Paper

“ACEC endorses having client agencies
require open data standards for
contractual digital deliverables to
provide reliable and repeatable data
exchanges throughout the project
lifecycle in a software agnostic format.”

AGC

THE CONSTRUCTION
ASSOCIATION

Digital Means and Methods
Policy Statement

“AGC fully supports initiatives that
standardize how digital information
is created, transmitted, and permitted for
use, including Model as Legal
Document and open data standards.”

[1/7]

Digital Construction Policy
Statement and White Paper

“ARTBA supports the adoption of open
data standards, the model as
the legal document (MALD), and
digital construction technologies and
processes for infrastructure projects...”

Bridge Pooled Fund Engaging with Technology Providers

AASHID
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Quality Management for Model Based Delivery

Research Report 1153 EZ;;?S:::»WM C HAPTE RS
bt sy o g * Introduction

A GUIDE FOR QUALITY MANAGEMENT

NATIONAL oo
ACADEMIES wiin

RS TRANSPOVATION RESEARCH BOMD

* Quality Management

» Record Management

* Model Reviews

» Components of Review

 Implementing this Guide

Research objective was
to develop a guide that
can serve as a national

industry reference for

quality assurance with
3D model-based
project delivery

03 openBIM in Action
with the State DOTs



PILOT PROJECTS

openBIM using TPF-5(372) National Data Standards

PennDOT PennDOT lowa DOT
SR 3010 Rearick Road SR 6 over French Creek US59 over lowa 92
¢ 1-Span PS Bulb Tee Beams « 2-Span Steel Plate Girders + 3-Span PS Beams
* Integral Abutments * Integral Abutments * Integral Abutments
* Lead Designer: JMT e Lead Designer: Michael Baker e Lead Designer: HDR
Open Data Standard Exchanges
o r AUTODESK

ENGINEER

Creates Model using

W Tekla o

OPENBriM

Software of Choice ALLPLAN




Open Data Standard Exchanges

1 (2
$ <> )

ENGINEER ENGINEER
Creates Model using Exports Model IFC Files
Software of Choice for Owner

IDS

Removabie

e — Validation
» 2 sIree by SR NG SYAT Ivzmztnz)

e

Open Data Standard Exchanges

‘@

3

ENGINEER ENGINEER OWNER
Creates Model using Exports Model IFC Files Advertises Project Model
Software of Choice for Owner openBIM

8

IFC

Geometry
Relationship/Hierarchy
Semantics/Identity
Properties




Open Data Standard Exchanges

2,

3

ENGINEER

Creates Model using
Software of Choice

4

CONTRACTOR
Imports Model
openBIM Files

ENGINEER
Exports Model IFC Files
for Owner

OWNER
Advertises Project Model
openBIM

(2 Trimble Connect

2 DALUX

" propeller

a

Qb BlMvision®

<¢ Catenda

usBIM

Open Data Standard Exchanges

‘@

3

&

ENGINEER ENGINEER OWNER
Creates Model using Exports Model IFC Files Advertises Project Model
Software of Choice for Owner openBIM
<8 (pm)
As-Builts
CONTRACTOR CONTRACTOR OWNER
Imports Model Exports Model Imports openBIM for
openBIM Files openBIM Files Asset Management




openBIM Bridge Pilot Projects Details
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% Data Visual.
Data Visualization

© Bridge elements revised
@ @ ¢ [0 Dpisplay:
< [l FLOOR (1)

@ [l FOUNDATION (2)
@ [l GIRDER (6)

> @ [ ifcbridge (1)
v e

Emphasize ~

VoV

ifcelementassembly (5)
G1 Assembly [2U-AY]
G2 Assembly [2U-C1]
G3 Assembly [2U-D3]

of
o8
@

@ [l G4 Assembly [2U-ES]

+ »

)

@ [ G5 Assembly [2U-F7]

@ [l GIRDER_SEGMENT (15)
@ [ll GUARDRALL (2)

@ [l GUSSET_PLATE (60)

@ Ml Not Specified (17476)
@ [l NOTDEFINED (1136)
@ [ll PARAPET (6)

@ M PIER (2)

@ [l PILECAP (2)

@ [l SPLICE_PLATE (10)

VvV VVVVYVYYYV

Civil Reports

Civil Reports
A~ New Folder
v Geometry Reports

& Q@

9 v ORBE 3

G5 Assembly [2U-F7]

EYont ifcelementassembly

v Selected Item(s)

LR g

Category:

IFC Class Name:

Model:

User Label

v IFC Attributes

description:

globalid:

name:

predefinedtype:

v Camber Report

Deck Dead Load

Girder Dead Load:

Stations:

Superimposed Dea.

Total Dead Load

v Fabrication
Bearing Points:
Bracing Points:
End Point:

End Point Segment

openBIM Bridge Pilot Projects Details

SEIM

c
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 20250715_%am_SRO006_OpenBriM
[/ 5% 0006 (US & Bridge 3) Section B12

IiteBeam]
“ lifcgridgePart] «
|icElementassembly
> [ 61 Assembly -
> [ 62 Assembly -
> 63 Assembly
» [ 64 Assembly
> 65 Assembly 7
IifeKerb]
IifcRailing]
Ifewall]
> Retaining Structure

&
e

Default

ifcelementassembly
20250612_9am_SR0006_OpenBriM
G5 Assembly

description

0aFGEYDSXIRIZGHVIEMF79
G5 Assembly
GIRDER

1(0.009,1.219,2.412,2.973,3.192,2.89...
[[0.003,0.396,0.787,0.973,1.048,0.95...
[(20703.0777,20718.8777,20734.677...
[[0.003,0.132,0.255,0.313,0.34,0.315...
[[0.014,1.747,3.455,4.259,4.58,4.158...

[2,19,36)
14,5.6,7,11,12,15,19,23,26,27,31,323...

37

Straight

usBEIv

DocumentinRead-onlymode <> @l [ (R E M A W

&

1qLIDZNLESTrtKS_I2TEX

65 Assembly
description

GHRDER
= Hedridgerant s

<Absolute>
(298902 9274, 171078.7874; 0.0000]
[0.0000; 0.0000; 1.0000]
[1.0000; 0.0000; 0.0000]

Properties.
10.009,1.219,2 412.2.973,3.192,2.89,2. 4151 604.0,845,0
266,0.025]

[0.025,0.284,0.533,1.669.2 522.2.961,3.181.3.031,2 3281
078,0.008]

[[0.003,0.396,0 787,0.973,1.048,0 954.0.6,0 565,0.284.0.0
01

9.0
|D 01,0102.0 3240 566,0 85,0 992,1.050,1 0040 7690 3
0.002])

([20703.0777,20718.8777.20734.6777,20750.4778,2076
6.2778,20762 0778,20797 8779,20813 677920829 4779,
20845.2779,20861.078],

[20861.078,20876.878 20892 678.20908 4781,20024.27
£1,20940 0781,20955 8762.20971.6782,20967. 4762210
03.2782.21019.0783))

[[0.003,0.132,0.265,0.313.0.34,0.315,0.270.20.11,0.0420
00

0.006,0.041,0.117,0.194,0.28.0.321,0.336,0.321,0.248,0
118,0.003]]
[[0.014,1.747,3 45,4 259,4 50,4.150,1.405 2. 450,1.239,0.




openBIM Bridge Pilot Projects Details ‘»

Models =

Selected models v

Bar: #5x44:2 Mk 5A83 § X

Presentation Layers N
| + @ step3ilifc
| Product N
¥ BRF-059-3(47)--38-78
- Pro Structures_Rebar _Properties A
~ Design 1026 —
01-Surface
¥ Bridge Design 1026 ﬁ :: Deformed
-l
¥ Substructure - 02-Size
- ’ 5
»  Abutment 1 ’ ‘ N
e 13-Grade
» Abutment 2 60
04-Length
» Pier1 44:2
» Pier2 05-Bar Mark
5a2

» Superstructure 06-Bend Shape

Straight
» Deck Drainage rag

07-Spacing

»  West Barrier Conduit N/A
08-Weight
46.0676
selected o — 03-Type
= Black

openBIM Bridge Pilot Projects Details ‘»

i

o = ‘ Change visibility = . ?g{'
o
2. - o
View Visible objects v s M columns [ g SavetoOrganizer v {1 x
05-BarMark & ) orm gr IADOT_Reinforcing Bar v
o5-BarMark  Identificati., ¥ Count Name ¥ Materlal & 01-Surfa.. % 025.. % 036.. ¥ od-length ¥ 06-BendShape % 07-5pac.. ¥ OB-Weight & 0T ¥ Bar Shape Code &
> #5(3) 3 Reinforcing Steel  ASTM A1S. Deformed 5 60 192:6 X NA Black X
> 10213 8 Reinforcing Steel ASTM AG15, A706, AS96 Deformed 10 60 508 17 NIA Black 17
> 10b1(8) 8 Reinforcing Steel ASTM AG15, AT06, A996 Deformed 10 &0 442 Straight NiA Black
> Saz(10) 10 Reinforcing Steel ASTM AG15, AT06, A996 Deformed 5 60 442 Straight NiA 46.0676 Black
> 5¢1(120) 2404-7775000 120 Reinforcing Steel  ASTM AS15, A706, AS96 Deformed 5 €0 1310 10 A 14,4287 Black IO




openBIM Bridge Pilot Projects Details S
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openBIM Bridge Pilot Projects Details

R0 : : : . - Tlamlelfea
Data Visualization 4 < Models

@ IFC (Bridge) ki 5 @ @ d 0 WD K
@ 4 [  Display: | Emphasize ~ i g [ 4 v @ Construction Model Addendum 1

@ [l ifcbeam (17)

@ Wl fcbearing (15) U \ 2 Qb

2 Il fcbridge (1) q e % 1 BarGroup: 3 #6 x 4.86655837 [3-AW]

' . fcelementassembly

@ W ifchridgepart (19) "

@ Wl ifcbuitding (7) ) N b > s v Pset_ProStructures_RebarAssembly_Properties

@ W ifcdiscreteaccessory (16) ] N -

© Froperties

Q

@ M ifcelementassembly (375) I L 1 ; a4 o1.Qry 3

@ [l ifcfooting (4) ™ i ) A 02 Surface: Dalorred
@ [ ifckerb (2) B
@ M ifcmechanicalfastener (40)
@ W ifcmember (63)

@ [ ffcpile (14)

@ M ifcplate (307)

@ W ifcrailing (2) k “ 3
@ [l ifcreinforcingbar (6139) 3 X g 0.75000000
@ W ifcslab (12) Y LN 4y S y 21.9293

@ [l ifowall (18) 10

03:5ize: 3
04-Grade: E60
05-Length 4.86655837

06-BarMaric

~ Pset_ReinforcingBarBendingsACI315Common

T3158ar5ha
4.86655837
037499925




Pilot Project Key Takeaways L "

. . Dictionary W Dictionary 3 B9 35) Charon reomst
« BIM for Bridges and Structures National Standards
US Bridge Name US Bridge
Leveraged oo ORI
¥ nse (rights reserve Identifier (URY) hps/idemifier buildingsmart org/uri/sashto/usBridge/ 1
DS " ® § 2 More info Niips:/bimforbridgosus. com/
. Organization TPF Bridge

US Bridges and Structures Design-to-Const =
ruction Exchange =

Organization code  aashio Show mere

© Classes (103)
Click ©)/() to expand results
Click 1, to export results

® > 02.01.03 Benchmark (Landmark)

v 1/1Failed | “ | oy > . g FOR
; ; : BRIDGES
® Bridge Design 1026 o et - AND STRUCTURES

A — SOAE : TPF-5(372)

PASSING REQUIREMENTS  FAILING REQUIREMENTS

® > 04.01Deck
() Fail  Bridge Design 1026

AASHTO National BIM Standards

@ > 04.01.01Deck Slab © AverageDailyTraffic data shall be provided in the dataset usBridge_BridgeCommon
The required property set d ist

Pilot Project Key Takeaways

+ 3 Bridges — 3 Design Firms — Several Design Authorlng' Tools Used

pennsylvania

DEPARTMENT OF TRANSPORTATION Gl s S
o2 AN
IOWA.| DOT

Asset Owners Designers

Technology

N\
OPENBrIM \ YT | Bonsai
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Pilot Project Key Takeaways

* BIM for Bridges and Structures National Standards Leveraged

» 3 Bridges — 3 Design Firms — Several Design Authoring Tools Used
* Consistent IFC Deliverables

US Bridges and Structures Concepts (Hierarchies, Aggregations, and Elements)

Project

IFC4.3.2.0 Mapping

usBridge Data Dictionary

IfcProject

IfcSite

BridgeSite

IfcBridge.GIRDER

IfcBridge.USERDEFINED.SLAB_BRIDGE

Bridge

IfcBridgePart. SUPERSTRUCTURE

BridgeSuperstructure

IfcBridgePart.DECK
IfcBridgePart. DECK_SEGMENT

Deck OR DeckSegment

Slab(s)

IfcSlab.FLOOR

DeckSlab

[Reinforcing (see below)

Haunch

IfcSlab.USERDEFINED:HAUNCH

Haunch

Wearing Surface (optional)

IfcSlab.WEARING

WearingSurface

Closure Pour

IfcSlab.USERDEFINED:CLOSURE_POUR

ClosurePour

[Reimordng (see below)

Median

IfcKerb. USERDEFINED:MEDIAN

Median

[Reinforcing (see below)

ion Joint

IfcDiscreteAccessory. EXPANSION_JOINT_DEVICE

ExpansionJoint

Curb / Sidewalk

IfcKerb.USERDEFINED:CURB or SIDEWALK

Curb or Sidewalk

Reinforcing (see below)

Pilot Project Key Takeaways

» BIM for Bridges and Structures National Standards Leveraged

» 3 Bridges — 3 Design Firms — Several Design Authoring Tools Used

e Consistent IFC Deliverables

* Flexibility in Construction Technology Used

2 E

Models

= Q

Selected models v

> @ sep3ifc

~ BRF-059-3(47)-38-78

= Design 1026

* Bridge Design 1026

¥ Substructure

»

Abutment 1
Abutment 2
Pier 1

Pier 2

»  Superstructure

» Deck Drainage

»  West Barrier Conduit

’)‘f')!/

WS

R\

Bar: #5 x 44:2 Mk 5A83
Presentation Layers o
Product b

Pro Structures_Rebar_Properties ~

Deformed




Pilot Project Key Takeaways

* BIM for Bridges and Structures National Standards Leveraged

» 3 Bridges — 3 Design Firms — Several Design Authoring Tools Used
» Consistent IFC Deliverables

» Flexibility in Construction Technology Used

* Pilots informing AASHTO openBIM Standards Revisions

FRAIFIFU@

-

CONSTRUGTION

ADCMS Grant Scope
. DESIGN

Washington DOT: Digital Sign Lifecycle




04 Critical Next Steps
to Implement openBIM

openBIM Next Steps

- « Expand Standards for Additional Use Cases

. Support Implementation
* Pilot Projects
* Provide go-by IFC data sets
External Stakeholder Support
» Technology Provider Support
* Continued buildingSMART International Partnership
* Role Based Training

» Establish AASHTO openBIM Standards
Governance

« Expedite Approval / Publishing of open data
exchange standards




bSI Project: Asset
Operations Handover (AOH)

* Focuses on

* Enhancing the Built Asset Handover from
Capital project to Operations.

* Improving data interoperability,
* Leveraging open standards (IFC and IDS)
* Promoting the use of openBIM.

» Two use cases will be developed:
* One for buildings
* One for civil infrastructure.

» Deliverables include IDS files and
possible entries in the bSDD.

» Partners:
« Statsbygg (Norway)

* Quebec ministries, Société Québécoise des
infrastructures (SQI) (Canada)

» Kentucky Transportation Cabinet (USA)

IFC Validation and Software Certification Pooled Fund

Business Objectives for State DOT’s: Committed States DOTs

» Specify IFC certified software for
road/bridge projects

+ Validate deliverables to enhance project
delivery and management quality.

Schedule — 2026 to 2028

) < @ Certification
( Q Validation
IFC

TP TRANSPORTATION
POOLED FUND



openBIM
Transportation Summit

two-day event hosted by

@buildingSl\/\HRI

USA

in collaboration with BI MH‘ 5@\\‘ '/f,% AGEN DA

AASHTO J-Stan .l I N + openBIM Workflows

Joint Subcommittee on Data Standardization = ‘J o * |nternational
Updates

* National Updates

2025 openBIM Roads and Bridges - opensim industy

Updates

Transportation Summit - openBIM in Action
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“Never doubt that a small group of thoughtful,
committed citizens can change the world.

Indeed, it is the only thing that ever has.”

Margaret Mead
American cultural anthropologist




