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GPS Construction Surveys

• Where are we?
• Where do we want to be?
• How do we get there?



Where were we in 2008?

• Some RE offices use GPS daily.
• Some RE office use GPS occasionally.
• Some RE offices have never used GPS.



Where do we want to be?

• Every RE office with GPS survey 
capability.

• Every RE office with proper field and office 
software.

• Every RE office with proper training on 
GPS equipment.

• Every RE office with a support system 
(Location and Surveys) or a User Group.



Where are we in 2010?

• Some RE offices use GPS daily.
• Some RE office use GPS occasionally.
• Some RE offices rarely use GPS.



How did we get here?

• New 2008 GPS survey equipment 
purchase. Done

• Training from Location and Surveys and 
the Construction Unit. Done

• Patience from RE to allow employees to 
learn and utilize new technology. ???



GPS 
In Construction 

Construction Stakeout and 
Establishing Photo Controls



GPS 
In Construction 

Horiz Accuracy ~ 0.03’ 
Vertical Accuracy ~ 0.07’

Note: 
Due to Reduced Vertical 
Accuracy of GPS - Use 
Total Stations or Levels 
for Critical Elevations



NC VRS NETWORK 
in 2008



NC VRS Network 2010



Any Questions?

GPS



Earthwork

• How does a Resident Engineer’s office handle 
earthwork when Photogrammetry is not 
involved?



Several Options

1. Average End Volume using Computation 
Sheets

2. Trimble Geomatics Office
3. Geopak



Average End Volume using 
Computation Sheets



Trimble Geomatics Office

• Graphic view of surface.
• Calculate volumes for borrow or 

unclassified excavation.
• Generate volume report for file.



Graphic view of surface.



Calculate volumes for borrow or 
unclassified excavation



Generate volume report for file



Div 6 W-4404
• January 23, 2009 

Used Cub Cadet with Trimble R8 mounted on the Cadet. 
Topo of 14 acres = 3500 points collected. 
Actual GPS time= 2 hrs. 
Office time with TGOffice = 1 hr.

• June 16, 2009 
Walking pit slopes and bottom for volume check on truck count. 
Topo of 9 acres = 1120 points collected. 
Actual GPS time = 7 hrs. 
Office time with TGOffice = 1.5 hrs.

• November 24, 2009 
Location & Survey assisted with GPS and sonar setup to Topo bottom of pit. 
Used motor boat with their people and equipment. 
Actual GPS time = 2 hrs.
Reminder: Location and Survey is available to assist in collecting survey 
data underwater utilizing sonar technology





Earthwork Questions?



Automated Machine 
Guidance



Automated Machine Guidance

• Provision Currently being used on a 
Design Build Project in Div. 8

• Developed Draft Special Provision for   
Bid-Build Projects
– Model Provided by NCDOT 

• (Corridor Modeling)
– Guidance for Stakeout
– Survey Equipment provided by Contractor
– Training provided by Contractor



AMG Committee Members
• Ron Hancock NCDOT Construction Unit
• Phillip Johnson NCDOT Construction Unit
• Ted Walls NCDOT Roadway Design Unit
• Jim McMellon NCDOT Roadway Design Unit
• Charlie Brown NCDOT Location and Surveys
• Emory Kincaid NCDOT Location and Surveys Unit
• Emilio Gilarranz NCDOT Location and Surveys Unit
• Keith Johnston NCDOT Photogrammetry Unit
• Carl Storch NCDOT Photogrammetry Unit
• David Weir Barnhill Contracting Company
• Mark Eakes Barnhill Contracting Company
• Gerhard Pilcher H. B. Rowe & Co., Inc
• Brett Calcutt R. E Goodson Construction Co., Inc
• Jonathan Bivens S. T. Wooten Corporation
• Jeff Morris S. T. Wooten Corporation





Automatic Machine Guidance

Questions?



Construction Stakeout Manual 
Revisions In Progress

• GPS 
• Permit Stakeout – Safety Fence
• Automated Machine Guidance
• Additional Topics???

Distribution May 2010



SAFETY FENCE

• Stakeout of safety fence is covered in 
Section 801. 

• Required to stakeout limits of the 
permitted area according to the permit 
drawings.

• Some Divisions prefer to perform this 
important task with its own survey forces.



SAFETY FENCE

• The Roadside Environmental Unit revised the safety 
fence drawings
– assist in the stakeout of safety fence. 
– delineate permitted areas.

• The accurate stakeout of the safety fence is critical in 
our efforts to ensure environmental stewardship. 

• The revised drawings are located on the Construction 
Unit Website.

www.ncdot.org/doh/operations/dp_chief_eng/constructionunit/formsmanuals



The revised drawings provide guidance for 
stakeout of the orange safety fence in the 

following permit situations:
• Jurisdictional Stream – Riparian Buffer Zone
• Jurisdictional Stream- High Quality Water (HQW)
• Jurisdictional Stream- No High Quality Water / No 

Buffer
• Wetland – Mechanized Clearing
• Wetland – Hand Clearing



The drawings should be used with the environmental permit 
drawings located in the contract and also with the ESA locations 
shown in the erosion control plans.  Electronic permit drawings 

are available from the Hydraulics Unit; these Microstation 
drawings will provide coordinates for the permit limits and will 

greatly increase the accuracy of the safety fence layout.



Safety Fence

Permit Drawing



Additional Survey Training?

• Earthwork?
• Recommend Survey User Groups!
• Provide training requests to the 

Construction Unit.
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