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= |Ntroductions |-)2

Julie Rivera, PE, SE

e Senior Structural Engineer

e 15 years industry experience
* Bridge analysis & design

* 3D modeling experience

* Project Manager

e Julie.Rivera@hdrinc.com
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= |Ntroductions

Connor Christian

* Transportation BIM Program
Manager

* Internationally recognized BIM
Thought Leader

* Project Technical Lead
* Connor.Christian@hdrinc.com
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AGENDA

What’s Driving Change?
High Level Vision
Project Objective

Who is Involved
Five-Year Scope
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Key Takeaways







TANGIBLE BENEFITS

* Increased quality
* Decreased change orders
* Faster production
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== |[NCREASING DATA

Annual Size of the Global Datasphere 175 ZB
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Source: Data Age 2025, sponsored by Seagate with data from IDC Global DataSphere, Nov 2018
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== CHANGING SOFTWARE
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mmmm FORCED TO UPGRADE? WannaCry?
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VISION
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mm AASHTO BRIDGE VISION

Model-Based
Approach

Asset
Management

\“'*‘4“/

Deﬂgn

FOR
BRIDGES
AND STRUCTURES

TPF 5(372)




mm AASHTO BRIDGE VISION

A e
()
Standard Contractor

Designer Deliverable

a8
g@\ = 4 - DT
Tl AASHIO ﬁ%% I

Owner

B+

BRIDGES Public

BI M F-5(372

AND STRUCTURES

TPF-5(372)




mm AASHTO BRIDGE VISION
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Entire Project
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== PROJECT VISION

Fabrication

Model-Based
Approach

Focus of pooled
fund project _ Asset
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== PROJECT VISION

Develop a National Standard for open exchange of modeled bridge
and structure data to be used for design to construction and
fabrication, with the ultimate goal of updating and using the data
throughout the life of the structure.

Transportation Pooled Fund - TPF-5(372)
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== PROJECT VISION

Pooled Fund selected

IFC (Industry Foundation Classes)

as the preferred schema for data exchange
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== PROJECT VISION

National Standard
for data exchange
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mmmm PROJECT OUTCOMES

OUTCOME 1: €@ OUTCOME 3: @

Development of Information Development of Software

Certification Materials

Delivery Manual (IDM)

@ME 26 @ME *

Creation of Model View Deployment of Stakeholder
Training

Definitions (MVDs)
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PROJECT OBJECTIVE
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association

ISO 32000
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PROJECT OBJECTIVE

Adoption of Industry Foundation Classes (IFC)
for the US Bridge Industry

@B LuIcingSMART = EET

ISO 16739
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s AASHTO ADOPTION OF IFC SCHEMA

 Old News

= AASHTO Committee on Bridges
and Structures adopts IFC

* New News

= AASHTO Board of Directors/
Council on Highways and Streets
adopts IFC

* Excellent news to enhance the
success of pooled fund project
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Administrative Resolution AR-1-19
Title: Adoption of Industry Foundation Classes (IFC) Schema as the Standard Data Schema for the
Exchange of Electronic Engineering Data

Whereas, Several data schema exist for the exchange of electronic engineering data, among them Trans XML, Land
XML, and various industry schemas; however, there is no single standard data schema recognized by the industry;

Whereas, Transporiation agencies need o implement assel management more efficiently throughout the lifecyele of
the asset, which requires the ability to exchange data seamlessly;

Whereas, Transpoertation agencies are progressing toward Building Infermation Models as the successor to the
standard plan gl : =

wees ol Administrative Resolution:

manufaciurers
interoperabilit

=sweeol  Adoption of IFC Schema as

Whereas, Scarl

wevic il theo Stgndard Data Schema
he bty for the Exchange of

the schema, so

wesmd ElECtronic Engineering Data

Industry Found

D -AASHTO Board of Directors

Whereas, Ado)
standard we nd October 9, 2019

Whereas, The
adoption of IF
and maintain interoperabili
projects; and

Whereas, There are other AASHTO committecs with interest in this effort, including but not limited to the
Committee on Data Management and Analytics, the Commiltee on Bridges and Structures, and AASHTOWare,
now, therelore, be it

Resolved, That the AASHTO Board of Directors recommends the adoption of IFC Schema as the national standard
for AASHTO States:

Resolved, That an internal, eross-committes, multi-disciplined group within AASHTO should be formed to
coordinate schema development, identify gaps, resolve any conflicts, and avoid duplication of efforts; and

Resolved, That possible AASHTO membership in buildingSMART International should be investigated to provide
representation and participation Tor the state DOTs in schema development.

Approved by the AASHTO Board of Directors
Oetober 9, 2019
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mmmsm TRANSPORTATION POOLED FUND — TPF-5(372)
2 STATES

PARTICIPATING

01 california DOT

02 Delaware DOT + FHWA
03 Florida DOT

04 Georgia DOT

05 lllinois DOT

06 lowa DOT

07 Kansas DOT

08 Michigan DOT

09 Minnesota DOT

10 Mississippi DOT

11 New Jersey DOT

12 New York State DOT

13 North Carolina DOT

14 Ohio DOT

15 Oklahoma DOT

16 Pennsylvania DOT

17 Texas DOT

ng‘DGES 18 Utah DOT

AND STRUCTURES 19 Vermont VTRANS
PRs372) 20 Wisconsin DOT




mmmm CONSULTANT TEAM
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PROJECT INVESTIGATION 5. | SSRSSEISIIS ECONOMIC COLLABORATION & SSELVgggE
MANAGEMENT EXPLORATION ANALYSIS (ROI) | IMPLEMENTATION ENGAGEMENT

Connor Christian Francesca Maier, PE
Will Sharp, PE, PTOE Aaron Costin, PhD Thomas Liebich, PhD ' | Stéphane Gros, PhD Katie Hatfield Jeffrey W. Ouellette
Julie Rivera, PE, SE Edstrom, PhD

INDUSTRY INVOLVEMENT
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mmmm PROJECT ACTIVITIES

1. Investigation & Exploration
= Existing initiatives
= Terminology
2. IFC Development
= Development of standard
Model View Definitions
3. Industry Outreach
= Designers
= Contractors
= Fabricators
= Software vendors & developers
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4. Collaboration & Implementation
Economic Analysis: ROI
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INVESTIGATION & EXPLORATION

Build On Previous Efforts

@buildimgS]\/\HRﬁ NIEM

International
National Institute of

BUILDING SCIENCES
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- American
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Bridge Information Modeling
Standardization

INTRODUCTION
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U S Department of Transportation
Federal Highway Administration
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IFC DEVELOPMENT

Industry Foundation Classes (IFC)

@B LuildingSMART » b

International
ISO 16739
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IFC DEVELOPMENT

Industry Foundation Classes (IFC)

Geometry
Solid: An extrusion of a 300mm
X 300mm rectangular profile

Attributes/Properties

Column D-2, RGB140-142-140, Cast
Concrete, 150lbs/ft3, 5400psi

Relationships
Internal bearing, 2nd story, bearing on

footing below and supporting slab
above, structural system, has
reinforcing

Semantics

Column
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IFC DEVELOPMENT

Superstructure

Substructure
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IFC DEVELOPMENT

Model View Definition (MVD)
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MODEL VIEW DEFINITION (MVD)

Structural Engineer
design is complete

Construction
Contract

Model

Contractor
bid preparation
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MODEL VIEW DEFINITION (MVD)

—

)

GC" Contract
o0 Document
uc_l Preparation MVD
©

—

-

]

O

o .

)

V2]

1 1

Construction |

Contract ! |
Model

Cost
Estimation

Contractor

FOR
BRIDGES
AND STRUCTURES

TPF-5(372)




=== BRIDGE LIFECYCLE PROCESS MAP
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mmmm PROJECT OUTCOMES

OUTCOME 1: €@

Development of Information

Delivery Manual (IDM)

OUTCOME 2: €
Creation of Model View

Definitions (MVDs)
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IFC DEPLOYMENT

& Trimble.
NEMETSCHEK
A ‘
AUTODESK.
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mmmm PROJECT OUTCOMES

OUTCOME 3: @

Development of Software

Certification Materials
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INDUSTRY INVOLVEMENT

$p- € Y o

Bridge Engineers Fabricators Consultants Contractors

o 34
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g o)

Developers Software Communicators

OB Vendors
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FUF‘ PROJECT
BRIDGES 21 PARTICIPATING AGENCIES*
AND STRUCTURES SPONSORS
FHW New lersey DOT
TPF=5({372 . . ¥
372} California DOT 13 New York State DOT
ROADMAP Delaware DOT 14 North Carolina DOT
Total Florida DOT 1= Ohio DOT
Commitments Georgia DOT
BACKGROUND Received: ol s 16 Oklahoma DOT
; eceived; | DoT 17  Pennsylvania DOT
The desired outcome of the work under owa P DOT
TPF-5(372) Project is to establish a $1,900,000.00 Kansas DOT o o
standard for bridge semantic and *As af February 2020 Michigan DOT 20  VarmontVTRANS
geometric information that is commaon ﬂ!"".::“a.%%-; 21 Wisconsin DOT
in the United States, which is a 155155 PP!

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
used by States as a baseline for future
projects to further refine standards

at the local level. The work under this
project will be conducted in a series

of activities in a five-year timeline to
accomplish four major goals:

Potential AASHTO Publications
= BIM for Bridges |DM

=« BIM for Bridges MVDs

» BIM Guide for MVDs certification

m Q Previous Efforts

OUTCOME: € NCHRP 20.64 2019-2020 0 ] 2020-2021
Scherma Sl Create MVD

Progact Starts

Development of Information

@ Futurs Efforts

4 ’ NCHRP
Delivery Manual (IDM) L 20-07/Task m
@) 20]3 277 Updates
s m 2003 Praject Test Saltware
Brind Data Exchange Roadmap ot
AASHTO First Roadmap is Drafhed .
ouTCOME 2: €) 2005 % Q
i Endarses 3
TransXML as ®
i i AASHTO Passas the Basis for
Creat!qn Of MDdEl V'ew Resolution far Data Schermna 2023+ .
Definitions (MUDE] Camprehensive Expansion AASHTD
Integrated Bndge i~ PR T, Pazses « Establish LS. Governang Council & Plan
Praject Dalivary N{%?T.ij/;:; gg}’;t reschution to « Creata ainable MYD Certification Pragram
thraugh R.':.'mrr.;p adopt IFC « Explare IFC T"sl.r g Toal
Autcmatian s Invs ﬂnhanp uras and Profassional Saals

ouTcoMe 3: @
Development of Software

Certification Materials

OUTCOME 4: €
Deployment of Stakeholder

Training

-9 Key Activities to Create IDM

* \Validate FHWA Bridge Lifecycle
Process Map
* Develop IDM
* Evaluate current a data dictionary
* Development of engagement plan

-o Key Activities to Create MVD

* Research common terms for bridge
taxonomy for naming elements

* Evaluate proposed data structure and
LOD requirements

-@ Key Activities to Test Software

* Create a software vendor engagement plan

* Create manuals and guidance documents to
support softwara vendors in the initial
cerfification process

Key Activities for
Stakeholder Involvement
= Create product-specific BIM Guides on
how to use the standards
« Conduct an RO| study
* Host seminars, conferences, and
workshops to educate on the stendards
* Develop & collaboration forum to gather
feedback on standards




GOVERNANCE & STEWARDSHIP MODEL

Manages Schema
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s AASHTO ADOPTION OF IFC SCHEMA

AN U|Id|m SMART.
AASHIO M O s >
COMMITTEE ON @
BRIDGES AND
STRUCTURES
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SOFTWARE VENDOR ENGAGEMENT
OBJECTIVE:

Incorporation of MVDs into commercial off-the-shelf software

e

=

BSI
Software vendor Certification Training & effective
inclusion is paramount  process through BSI communication
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COLLABORATION >
& IMPLEMENTATION




STAKEHOLDER ENGAGEMENT

Stakeholder Collaboration Forum
BIMforBridgesUS.com

* Discussion threads
* Educational tools
* Videos

* Case studies

* Quick polling
 Stakeholder input
* |IFC object voting
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https://www.bimforbridgesus.com/

mmmm PROJECT OUTCOMES

@ME 4

Deployment of Stakeholder
Training
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BENEFIT/COST
ANALYSIS




ECONOMIC ANALYSIS (PLANNED FOR 2021)

+ Improved productivity

= Training
= |[mplementation costs

+ Faster project delivery

+ Reduced asset

- .
Operations and management costs

maintenance
+ Reduced safety risks

+ Lower construction

FOR costs
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KEY TAKEAWAYS




» Prepare for model-based workflows

* One day you will see IFC imports and exports
as part of your daily workflow
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AASHTO has established IFC as the national
standard for exchanging 3D models and data

(')buﬂdmgSl\/\HRT _J1S0

International

ISO 16739

Administrative Resolution AR-1-19
Title: Adoption of Industry Foundation Classes (IFC) Schema as the Standard Data Schema for the
Exchange of Electronic Engincering Data

XL and varius industy schemas: however thee s o singe standarddats sche recognized b fh ity |
»=1 Administrative Resolution: [&""

iy Adoption of IFC Schema as

-niirl - the Standard Data Schema @

. for the Exchange of

i

<l Electronic Engineering Data

FOR fhe h"n'."’ -AASHTO Board of Directors t
BRIDGES Wharss T October 9, 2019 |

AND STRUCTURES

Wh s, Adoption of a gI data sche 111.ab tran p arta l g, ould give vendors and manufacturers the

TPF 5(372) drdw: cc:l Tac I IIabora tion « T adoplio II

Whereas, The AASHTO Cor n Bridges and Structures already has several elTorts underway to facilitate the



» Indiana can join the team!

 DOTs can join the Pooled Fund TPF-5(372)

> Contact: Ahmad.Abu-Hawash@lowadot.us

* Software developers can participate in the advisory committee
» Contact: John.Reese@hdrinc.com

* Designers, Fabricators, and Contractors can participate by providing
input on data exchange requirements
» Contact: Connor.Christian@hdrinc.com
> Register at BIMforBridgesUS.com
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https://BIMforBridgesUS.com
mailto:Connor.Christian@hdrinc.com
mailto:John.Reese@hdrinc.com
mailto:Ahmad.Abu-Hawash@Iowadot.us

QUESTIONS

For more information contact:
> Julie.Rivera@hdrinc.com

» Connor.Christian@hdrinc.com

> John.Reese@hdrinc.com
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