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New ETA team member 

• Jorge Jimenez, PE  
– Construction Automation Inspector 
– Started Monday! 
– Will be working on: 

• All things Inspection 
• AMG 
• Construction Technology 
• TBD? 
 

 
 
 
 
 
 
 

 



Paradigm shift: Paper to Digital 

• The paper plans are becoming less and 
less “useful” for showing design intent  

• The digital model has all of the details 
and is becoming the final design product 



Paradigm shift: Stakes to AMG  

• Lots of stakes to very few stakes 



How do I keep up? 

• Need to be able to do your job 
• Need the same data the contractors 

have 
• Need to be able to determine line and 

grade 
• Need to know when to call a surveyor 
• Need the right tools 
• Need the right training 
 



In the Future we might have… 

• Surface Pro Tablet for paperless 
documentation (e-Construction) 

• Open Roads Navigator for viewing 
design/plans (Bentley Mobile Product) 

• 3D Visualization tools (Above & below 
ground) 

• eTickets for material delivery 
• Connected site with ability to monitor 

equipment/results 
• Automated Daily Report to tie it all 

together 





Real Solution Available Today 
 

• Inspector Positioning Tablet 
  



Pilot project 

• 15 tablets deployed 
• 8 PM offices 
• +/-60 Construction staff trained 

 
• Possibly more on the way  

– FHWA AID grant 
•Cross your fingers! 
•More tablets 
•More training 

 



The Tablet 

• Rugged Tablet with built in GNSS antenna  
+/- 2cm accuracy 

• Can be used “handheld” or with an 
 external antenna and rod 
       ● Software to display  

  and use XML files for 
  alignment, surface 
  and design files  



Delivered with Training 

• Classroom and field training required 



Survey Grade Accuracy 
• In handheld mode it is only as accurate as 

you can ‘hold’ it (+/- 0.20’) 
• Attached to a rod with an external 

antenna it is a survey grade GNSS unit 
(+/- 0.07’) 



Provides fully independent check 

 
• Not connected to contractors’ system 
• Works on same coordinate system as 

surveyors and designers 
• Inspector can determine line and grade 

anywhere* on a project 
• Collect data for quantities, locations, 

and as-constructed data 

*Where GPS and Cellular data coverage allow 



How does it Work? 

• Hardware receives GNSS satellite 
signals 

• Software receives an RTK corrector 
from the Oregon Real Time GNSS 
Network (ORGN) using cell data 

• The result: Survey Grade Positioning 
 



The ORGN in Action 

ODOT 
HQ 

http://images.google.com/imgres?imgurl=http://www.dg58.dupage.k12.il.us/Webquest/catch_wave/images/satellite.gif&imgrefurl=http://www.dg58.dupage.k12.il.us/Webquest/catch_wave/catchawave.htm&usg=__OqEhNHP18xMNPyxgLErU67xoyPI=&h=388&w=386&sz=16&hl=en&start=16&tbnid=SPOXEMPUMgIvNM:&tbnh=123&tbnw=122&prev=/images?q%3Dsatellite%26gbv%3D2%26hl%3Den%26safe%3Dactive%26sa%3DX


Starting FieldGenius on the Tablet 



Data Collection and Documentation 

You are Here! 



Data Collection and Documentation 



Data Collection and Documentation 



Starting a Job and Capturing a Point 



Line and Offset 

• Can handle multiple alignments 
– With multiple vertical profiles 

• Pick the alignment you want 
– Tap with your finger 

• Station and Offset as you move 
– Displayed on the main page 

• Can stake specific station/offset points 



Line and Offset 



Line and Offset 



Surfaces 

• Surface files can be loaded allowing 
you to determine your cut/fill to a 
design surface 



Checking a Surface 



 Design files/line work 

• Design files or line work can be 
loaded and used for location and 
reference 



How else can I be sure the machines 
are ‘correct’? 

• Grade Verification Points 
– New name for Construction Confidence 

Points 
– Survey points collected to provide a 

reasonable record of the grade as 
constructed 

– Used to verify that a constructed grade 
has been built according to the line and 
grade of the design 
 



Grade Verification 

• Slide from Surveying pres. 



Grade Verification Points 

• Committee working on a new chapter 
for the Construction Survey Manual for 
Contractors (SP00305) 
– Contract Administration 
– Specifications 
– Construction/PM Offices 
– Engineering Automation 
 



Grade Verification Points 

• Provide guidance to the process 
• Consistency 

– For PM Office  
– For Contractor 
– For Contract Admin 

• Ensure ODOT is getting what we want 

25’ 

40’ 

1000 sq. ft. Current 
requirement 

1 Verification 
Point 



Grade Verification Points 



Other ‘Survey’ options 

• Require some contractor staking 
– PM has authority to require supplemental 

staking when AMG is used 
• Walk the job with the contractors surveyor 

– Look over their shoulder 
– Direct them where to take shots 

• Request assistance from an ODOT surveyor  
– Additional measurements 
– Additional verification points 



What to watch for with AMG 
• Is the ‘right’ positioning equipment being 

used? 
• GPS for +/- 0.06’  (¾”) 
• TPS or hybrid system for under 0.04’ (½”) 

• Proper setup and procedure? 
• Survey equipment setup properly 
• Machines calibrated to benchmark 
• Adjusting for machine blade wear  
• Grade check following machines 



What to can go wrong with 
AMG? 

• GNSS Setup error/localization error 
• Machine setup/calibration error 
• Machine blade wear 
• Wrong files/versioning errors 
• Operator error 
• Poor location for GNSS use 
• Bad luck! 

 
 



Traditional Inspection Skills  

• Watch the contractor 
– If it doesn’t look right… 

• Build relationships 
– As valuable as ever 

• Ask questions 
– Don’t assume anything 

• Document the work 
– Put it on paper (or better yet digital) 

 



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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