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Lifecycle of Signs

Design
•OpenRoads

Construction
•PDF As-Builts

Maintenance
•HATS
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Manual Handoffs



Lifecycle of Signs

Design
•2D plans

Construction
•2D As-Builts

Maintenance
•HATS
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Automated Handoffs



Lifecycle of Signs
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A Connected 
Environment Through 

The Entire Agency

Source: Advancing BIM for 
Infrastructure, FHWA, June 2021 
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IFC: Images vs. Data

• Picture/Image … IFC
• Data … bSDD

• Need 3Di or 2Di models
– “i” for Intelligent
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IFC: Data Import
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– Intended for portability of 
3D information models

– Drafting signs in 3D has 
limited value

– AutoDesk and Bentley 
allow for exporting to IFC 
but have limited support for 
importing IFC

– IFC does not have 
adequate definitions for 
DOT assets

– It is a 9-step process to get 
the data into OpenRoads

OPENROADS
.DGN FILE

EXTRACT PROPERTY SETS INTO 
TABLE FORM WITH PYTHON

ALL ELEMENT IDs AND 
GLOBAL IDs MATCHED

TABLE WITH CUSTOM 
PROPERTY SETS AND 

GLOBAL ID

MATCH TABLES BASED ON GLOBAL 
ID AND IMPORT TO OPENROADS

ADD GLOBAL ID TO ITEM TYPES AND 
EXPORT ITEM TYPES

Only line work and some IFC 

properties make it into the DGN

2

4

5

6

7 8

31
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IFC

Legend

Bentely OpenRoads

Python

Excel or SQL

IFC FILE



IFC: Data Import
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OPENROADS
.DGN FILE

EXTRACT PROPERTY SETS INTO 
TABLE FORM WITH PYTHON

ALL ELEMENT IDs AND 
GLOBAL IDs MATCHED

TABLE WITH CUSTOM 
PROPERTY SETS AND 

GLOBAL ID

MATCH TABLES BASED ON GLOBAL 
ID AND IMPORT TO OPENROADS

ADD GLOBAL ID TO ITEM TYPES AND 
EXPORT ITEM TYPES

Only line work and some IFC 

properties make it into the DGN
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IFC

Legend

Bentely OpenRoads

Python

Excel or SQL

IFC FILEDon’t blame the vendors
– No standard property set
– No standard item types
– To build this today would 

be a custom interface for 
every user

– If you can’t import, you 
can’t export



• bSDD for Asphalt

IFC: Data
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IFC: Data

• bSDD for Traffic Signs

10



IFC: Data

• bSDD for Traffic Signs
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IFC: Data

• bSDD for Traffic Signs
– Exact Code
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WSDOT Traffic Signs Data Dictionary

• WSDOT Traffic Signs Data Dictionary is Available on bSDD Website
• Utilized the Excel Spreadsheet Template to Import Into bSDD 
• Latest Version is 0.5
• 42 Properties
• 7 Groups of Properties
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https://search.bsdd.
buildingsmart.org/uri
/wsdot/wsdotsigns/

https://search.bsdd.buildingsmart.org/uri/wsdot/wsdotsigns/
https://search.bsdd.buildingsmart.org/uri/wsdot/wsdotsigns/
https://search.bsdd.buildingsmart.org/uri/wsdot/wsdotsigns/


Data Dictionary: Lessons Learned

• bSDD tools are robust and worked
• No Training, had to learn the hard way

– 40-60 hours to create our first
– Subsequent ones would take much less

• Getting people to agree on attributes takes months
• Searching for existing properties is a pain 
• Definitions and descriptions are frequently not filled out
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https://search.bsdd.
buildingsmart.org/uri
/wsdot/wsdotsigns/

https://search.bsdd.buildingsmart.org/uri/wsdot/wsdotsigns/
https://search.bsdd.buildingsmart.org/uri/wsdot/wsdotsigns/
https://search.bsdd.buildingsmart.org/uri/wsdot/wsdotsigns/
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Data Join

• Different Databases 
hold valuable 
information

• Combining them via 
geolocation is the 
most valuable
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3 Signs Stack On Top of Each Other
Located by Route and MP

Located on Calculated Centerline
Location is Not Very Accurate

Sign is Data Rich, Location Poor

3 Signs
Located by GPS

Location is Very Accurate
Sign is Location Rich, Data Poor



Connect the data silos
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TSMS

Connected Database

LiDAR



Data Join

• A successful data join enriches the 
overall data

• The first match will take a long time
• Subsequent data collection should be 

quicker with accurate geolocation
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Construction & Maintenance

Tools Must:
– Be Easy to Use
– Save Time
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Traffic Signs Lifecycle Benefits

• Improved Accuracy
– Precision location 

• Operational Efficiency
– No redundant steps
– Real-Time data availability

• Lifecycle Continuity
– Connects all processes within an 

enterprise asset information model
• Estimated annual savings of $361,000
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Other Items

• LiDAR extraction of assets
– Signs
– Curb Ramps
– MIRE elements
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Jim Mahugh
Digital Delivery Lead
Washington State DOT
360-705-7245
Jim.Mahugh@wsdot.wa.gov
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