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3D Roadway Design TechBulletin 
(Est. Jan 2014) 

 
Purpose: 
“To provide clarification concerning the required 
content, process/workflows, delivery timelines, and 
quality control of digital 3D Roadway Design data 
for Oregon’s Statewide Transportation 
Improvement Program (STIP) projects.” 

http://www.oregon.gov/ODOT/HWY/TRAFFIC-ROADWAY/docs/tech_bulletins/RD13-03b.pdf
http://www.oregon.gov/ODOT/HWY/TRAFFIC-ROADWAY/docs/tech_bulletins/RD13-03b.pdf


Timelines 

Projects Let in 2014: Voluntary (10 Pilot Projects) 
 
Projects Letting in 2015: Required for all projects let 
through the Office of Project Letting (OPL) 
 State System – Governed by Tech Bulletin 
 Local System – Governed by LAG Manual 
 



Exceptions 
 

Exceptions to the 3D Roadway Design Requirement are 
Granted by the Region Roadway Manager 
 
• Projects without an existing ground survey 

 
• Projects without a significant earthwork component 

 
• Projects with compressed design delivery schedules 



Why Do We Design to 3D? 

TIME 
 

MONEY 



How MUCH time and money? 
  

Time savings of 30-40% 
 
Construction savings of about 4-6% 



3D vs. 2D roadway design 
2D Design (contract plans) attempt to convey the 3D 
engineered model in a scaled paper format.  



How much Does 2D Cost? 

Designer 
Creates a 3D 
Engineered 

Model 

Drafter 
Creates a 

2D 
Contract 

Plan 

Bidder/Contractor 
Translate & 

interpret 2D Design 
into a 3D design 

for bid and 
construction use 

Construction Admin 
Inspect, Administer,  

QC of the 
constructed 

product 



Constructible 3D Engineered Models 

♦ To 2-1/2D or not to 2-1/2D? 



eBIDS Roadway Digital Design Package 

• Submit the digital data your designers already 
developed as part of their regular work for bidders to 
use.  
 

• If the quantities on your paper plans are correct, this 
data is readily available from your designer. 



How Will I Know What to Post? 
(see Appendix M of the HDM) 

ftp://ftp.odot.state.or.us/techserv/roadway/web_drawings/HDM/2011%20HDM%20Rewrite/2012%20Appendix%20M%20Digital%20Design%20Packages.pdf


3D Roadway Design Outreach Site 
http://www.oregon.gov/ODOT/HWY/3DRDM/Pages
/index.aspx 



FAQ’s Website – Check it OUT! 



How Will I Be Notified at Bid? 

• eBIDS Notice 
 

http://www.oregon.gov/ODOT/HWY/3DRDM/17171_eBIDS/14644-eBIDS_Notice.pdf


Data available for bid: Bid Reference 
Documents 



3D Construction 

US26: Mill Creek Passing Lanes Project 



ODOT’s Digital Construction Admin. 

• Construction Survey Handoff Package 
– ODOT Designer Provides at Pre-Survey Mtg 
– Includes Detailed LandXML and InRoads Files 

• Examples provided 
in Appendix M of 
ODOT’s Highway 
Design Manual 

ftp://ftp.odot.state.or.us/techserv/roadway/web_drawings/HDM/2011%20HDM%20Rewrite/2012%20Appendix%20M%20Digital%20Design%20Packages.pdf


When is an Accurate 3D Roadway 
Design Model Needed? 

 
A. For Automated Machine Guidance (AMG) Construction 
 
B. For Manual Survey Methods 



Engineering Construction Support 
• Alignments and Finish Grade Surface 
• Temporary Alignments and Temporary Surfaces 
• Alternate Surfaces as required  

– (Subgrade, Top of Rock, Leveling, Bottom of Grind, etc.) 
• Verification of Contractor Model 
• Cross Section & Grade Reports 
• Potential Needs Based on Construction 

Manager’s Requests 
– Random Point Elevations, Confidence Point Analysis, 

Miscellaneous Layout Info (Pipes, Guardrail, Signs, etc.) 



Manual Survey vs. Automated Machine 
Guidance 

Example – how do we provide Finish Grade Surfaces and 
Alignments? 

 
A. For Manual Survey Methods 

 (.dgn, .html, .pdf, .dgn, .dwg, etc.) 
 
B.  For Automated Machine Guidance (AMG) Construction 

(all of A, but add LandXML format) 
 





eBIDS Roadway Digital Design Package 

• If the quantities on your paper plans are correct, this 
data is readily available from your designer. 



Review of Construction Practices 

Designer 
Creates a 3D 

Surface 

Project 
Coordinator 

Creates grade 
sheets derived 
from Surface, 
fills in areas at 

intersection 
and radii 

Contractor 
Uses Grade Sheets 
to install stakes and 
hubs to construct to. 
Produces confidence 
points to verify grade 

is built correctly. 

Construction Admin 
Verify stakes/hubs 

are installed 
correctly, 

Review and approve 
confidence points. 

Grade Sheet Construction 



Review of Construction Practices 
Grade Sheet Construction 



Review of Construction Practices 

Designer 
Creates a 3D 

Surface 

Contractor 
Utilized 3D Surface Model 
to generate construction 

model.  Uploads model to 
equipment and constructs 

grade to match model. 
Produces confidence 

points to verify grade is 
built correctly. 

Construction Admin 
Verify model, 

Review and approve 
confidence points. 

AMG Construction 



Changing the Inspection Paradigm 
 

Biggs Jct Interchange –  US97Slope Cut 



Automated Machine Guidance (AMG) 
Reduced Construction Costs 
 -Improved production equates to less fuel and operating costs 
 

Reduced Schedules 
 -Increased productivity, less on-site surveying 
 

Increased Quality 
 -Accuracy levels are more precise, increased control of elevations & slope control 
 

Increased Safety 
 -Fewer field personnel exposed to equipment 

 
  



How Do I get 3D Design in My 
Work Order Contract? 

A&E contract language (eBIDS and Construction 
Survey Handoff SOW), including tasks describing 
this work, can be found on the ODOT Procurement 
Office (OPO) website under Standardized SOW 
Tasks. 

http://www.oregon.gov/ODOT/CS/OPO/docs/sow/EbidSurveyHandoff.docx
http://www.oregon.gov/ODOT/CS/OPO/docs/sow/EbidSurveyHandoff.docx
http://www.oregon.gov/ODOT/CS/OPO/pages/sow.aspx
http://www.oregon.gov/ODOT/CS/OPO/pages/sow.aspx


Quality Control of 3D Roadway Design 
 

Who: Construction Coordinators, Roadway 
Designers 
 
When: Project Delivery Milestones, Project 
Advertisement for Bid (eBIDS), Construction 
Survey Handoff 



3D Quality Control Discovery 
(2014-2015) 

Five Consultant Design Firms reviewing 3D 
Roadway Design Packages 
 
Numerous ODOT Roadway Designers in 5 Regions 
reviewing 3D Roadway Design Packages 
 
FHWA-DOT Partners sharing ideas on QC of 3D 
data 



3D Quality Control Process 
Detailed in Chapter 16.5 of ODOT’s Highway 
Design Manual (coming Jan 2016) 

(Image courtesy of Michigan DOT) 

ftp://ftp.odot.state.or.us/techserv/roadway/web_drawings/HDM/2011%20HDM%20Rewrite/2012%20Chapter%2016%203D%20Roadway%20Design.pdf


3D Roadway Design Training 

(Image courtesy of Zen Engineering, Inc.)  



Just-in-Time Training: Content 

  Intersections 
  Barrier 
  Retaining Walls 
  Abutments 
  Guardrail 
  Overlays/Widening 
  Overburden End Condition 
  Rock Slope Benching 
  (and more….) 



Just-in-Time Training: Rollout 

Available on ODOT’s Engineering Support 
Automation Teams (EAST) website to everyone 
 
Available on ODOT’s iLearn website for those who 
want pdh’s 
 
Expected Summer 2015 



Panel Discussion 

OR140: Bly Mtn – Ritter Rd. Project 
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