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Evolving Data Acquisition Technologies

• Robotic Total Stations – Terrestrial Scanners
• GPS – Statewide Virtual Reference Systems (VRS) – Base and Rover
• MAS - Aerial LiDAR and Imagery
• UAS - Aerial LiDAR and Imagery
• Mobile Scanning
• Data Collectors and Tablets 



Evolving Construction Surveying 
Technologies

• 3D Construction Models
• Automated Machine Guidance (AMG)
• Robotic Total Stations
• GPS: Virtual Reference Systems, Base and Rover, Millimeter
• UAS: Aerial LiDAR and Imagery – Borrow Pits
• Mobile Scanning
• Data Collectors and Tablets
• Paint Striping 

Everything is Perfect… or is it?



For Discussion

• Widening Project - LiDAR
• Cross Slope Correction – Mobile Scanning 
• As-Built Plans – Data Capture
• Updates and Revisions
• “Typos” 



US 701 Widening Project
Loris, SC

• Letting Fall 2022 - Approx 1.5 Miles Long
• Widening Project - Mostly from 2 to 5 Lanes
• Tapers / Turning Lanes / Storage Areas
• Concrete Median in areas
• Curb and Gutter, Sidewalk, Pedestrian Ramps 
• Original Survey – Completed Fall 2018 – LiDAR
• Survey met all State and ASPRS positional accuracy standards for 

Geospatial data (Ed.1,V.1 – Nov 2014)

BIM: Age of Control, Encroachment Permits, Overlay, etc. 
The phone call – cuts of 3,3 ½ , 4”. Verify with contractor?



US 701 Widening Project
Preparing for the LiDAR Survey



US 701 Widening Project
Preconstruction Survey Information 

Level Loop Information:
• The maximum allowable error of closure for differential leveling surveys 

is 0.05’ X √M, where M = the number of miles in the level loop.
• Length of the Project: 1.8 Miles
Closure Calculation:
.05’ X √1.8M = 0.07’(Rounded)
.05’ X √(1.8M*2) = 0.09’(Rounded)
Closure for a 1000’ level loop = 0.02’



US 701 Widening Project
LiDAR Collection Information 

• Craft: Bell 206L-3 Helicopter
• Altitude: 600’
• Overlap: 50% 
• Scanner: RIEGL VQ-480i
• Pulse Rate: 300khz
• PPM: 30+
• Speed: 60kts



US 701 Widening Project



US 701 Widening Project
Preconstruction Survey Information 



US 701 Widening Project



US 701 Widening Project
Example Control/Panel Point



US 701 Widening Project
Any guesses what the TIN elevation is?



US 701 Widening Project



US 701 Widening Project
The Surface is not Adjusted to match the Control 



The Differences Have To Be Made Up Somewhere.

Affects Construction Staking, Quantities, and subsequently, Pay 
Items.
• Milling – Example: 5000sy (2”) 2000sy (Var.)
• Asphalt
• Borrow



The Differences Have To Be Made Up Somewhere.

Milling Example
• Estimated Qty’s: 5000sy (2”) 2000sy (Var.)
• Bid Pricing: 2”=$3/sy, Var.=$10/sy
• Bid Total = $35,000
• If all milling considered Var: $70,000



US 701 Widening Project
 

Observations - Conclusions

• Contractors and Construction Surveyors are going to use the 
published coordinates and elevations for the control points, panel 
points, and benchmarks found in the plans.

• The Surface and Panel points have a relationship, but is it accurate 
enough for hard (paved) surfaces? Processing the TIN.

• Opinion: The surface should be adjusted to match the  control 
point elevations used to create the surface.



Adjust the TIN to match the Elevations of the Targets.



Cross Slope Correction Mobile 
Scanning

Interstate Routes



Cross Slope Correction – Mobile Scanning
Interstate Routes



Cross Slope Correction – Mobile Scanning
The difference 1” (Vert.) makes in cross slope for a 12’Lane.



Cross Slope Correction – Mobile Scanning
Interstate Routes



Cross Slope Correction – Mobile Scanning
Interstate Routes



Cross Slope Correction – Mobile Scanning



Cross Slope Correction – Mobile Scanning



Cross Slope Correction – Mobile Scanning
Interstate Routes



As-Built Plans – Data Capture



The Importance of Accurate As-Built Information

I have been the victim of poor as-builts. 



As-Built Plans – Data Capture
The difference 1” makes in cross slope – 12’Lane.



As-Built Plans – Data Capture



As-Built Plans – Data Capture



Updates and Revisions
Plan Sheets / CAD Files / Model



Updates and Revisions
Old Plan Sheet

• Bullets



Updates and Revisions
New Plan Sheet

• Bullets



Revisions Clouded in Bluebeam

• Bullets



“Typos” in Construction



“Typos” in Construction



Construction Surveying Challenges

Be Aware (Beware)…

• of the Equipment’s Capabilities 
• of the Data you are collecting or using.
• of how this information gets utilized or portrayed in the plans / 

model / as-built plans.
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