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Surveyors are not being replaced by 
Machines 

• Surveyors are as important as ever 
• AMG requires skilled survey support 
• Many tasks still require traditional staking 



Surveying is needed in four phases 
of a typical project 

• Planning, Engineering & Design 
– Years to months before construction (ODOT) 

• Pre-Construction 
– At or near Bid Letting date (ODOT) 

• Construction 
– Full length of the Construction Project (Contractor) 

• Post Construction 
– Starts during construction and continues through the 

end of the project (Contractor & ODOT) 



AMG Requires good Control 

• It is all about Control, Control, Control! 
• ODOT Crews need to establish solid, durable 

control that will last the lifetime of the 
project and beyond 

• All future work will start with this initial 
control. Contractor, machines, post 
construction survey, maintenance 



Good enough, isn’t good enough. 

• 2015 ODOT Survey Policy and Procedures 



Good enough, isn’t good enough. 

• Current ODOT Construction Survey Manual 
for Contractors 



Good enough, isn’t good enough. 

• 2015 Oregon Standard Specifications for 
Construction 

If the control is off +/- 0.05’ how can you build it to  
0.01’-0.02’? 

We have the equipment and the procedures in place to 
produce excellent results, we must put forth the effort. 

00756.23 



Set the Project up to Succeed 

• Use the right tools 
• Use the right coordinates 
• Use the right procedures 
 



Project Coordinates 
• Oregon Coordinate Reference System 

– Low Distortion Projections, cover most of Oregon 
– Survey, design, construct, maintain in one coordinate 

system 

*Unless you have 
no other choice 



Role of the ODOT Location Crew 

• Accurate Base map 
• Accurate Original Ground (OG) DTM 
• Communication between Survey & Design 

– Goal is to allow 100% Design 
 
 



We said Accurate OG DTM… 
• Small errors or busts can lead to huge problems 
• Proper procedure and diligent checks 



Original Ground DTM Tips 

• Consistent vertex spacing on breaklines 
• Getting the right breaklines in the DTM 

– Only include ‘real’ breaklines  
– Be careful with striping 

• LiDAR 
– Enough setups to avoid shadows 
– Build hard surfaces with cross section in mind 
– Avoid having ‘extra’ items in scan data 

• Sweep roadway/mow ditch 
• Note where ‘extra’ items are if scanned  

 



Original Ground DTM Tips 

• Increase accuracy at fixed tie in points 
– Bridges 
– Side streets 
– Intersections 
– Existing curb 
– Driveways 
– Match Points 
– As required by project scope 



Pre-Construction Survey 

• To be completed by ODOT prior to Pre-
Survey Conference with Contractor 

• Outlined in Construction Survey Manual for 
Contractors, Chapter 7 

• Final quality control check before 
construction 

• First item? 
• Control, Control, Control!  

– Recheck horizontal & vertical control  



Pre-Construction Survey 

 



Pre-Construction Survey 

• To be completed by ODOT prior to Pre-
Survey Conference with Contractor 

• Outlined in Construction Survey Manual for 
Contractors Chapter 7 

• Final quality control check before 
construction 

• First item? 
• Control, Control, Control!  
• Second item? 
• OG DTM  

– Additional Confidence Points 



Pre-Construction Survey 



Survey Handoff Package 

• Transfer of data from ODOT to Contractor 
• Contractors are getting the 3D Design 

  



Construction Surveying 
• First requirement for successful AMG Equipment? 
• Control, Control, Control! 

 
 
 
 
 

 

• ODOT sets original control ever 1500ft 
• TPS guided AMG equipment - control every 800ft 
• TPS guided Concrete paving - control every 400ft 
• Contractor should densify the control and lay it out to 

match the equipment they plan to use 
– Proper procedures using proper equipment 
– Maintain control for the life of the project 



Contractor Surveying Decisions 

• Coordinate System 
– Localization/Transformation 
– vs. OCRS Zone 

• RTK Base for AMG 
– Local Radio Base 
– vs. ORGN  
 

 



Surveying for Machine Setup 

• Benchmarks to calibrate the machines  



Surveying for Quality Control 

• Checking the work of the machines 

• Diligent checks by 
contractor will 
virtually eliminate 
“survey” mistakes 

• Checks should be 
made with tools of 
same or higher 
accuracy 



And not all tasks are Automated 

• Traditional Staking for non AMG tasks 



We didn’t even touch on… 

• Grade Verification Points 
 



We didn’t even touch on… 

• Post Construction Surveys/As-Builts 
– Transition from Paper As-Built to 3D Digital 

Model of the Constructed Project 
 



Keys to Success 

• Start with a clear scope 
• Establish and maintain solid control 
• Follow proper procedures 
• Clear communication at each phase 
• Document what you’ve done 

 
 

• Easier to solve 
problems during 
survey & design 
then to wait until 
equipment is 
bearing down on 
you  



Thank You! 
Chris Pucci, PLS 
Construction Automation Surveyor 
Christopher.Pucci@odot.state.or.us 
Desk:503-986-3542  
Cell:503-302-5474 

ETA Email:  EngineeringTechnologyAdvancement@odot.state.or.us 
Internet:  www.oregon.gov/ODOT/HWY/ETA/Pages/default.aspx 
Intranet:  http://transnet.odot.state.or.us/hwy/eta/SitePages/Home.aspx 
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