
Survey Control SheetsSurvey Control Sheets



Survey Control Plan SheetsSurvey Control Plan Sheets

•• Assure that Baseline and GPS control isAssure that Baseline and GPS control is
made available and accessiblemade available and accessible

•• Reduce problems associated with GPSReduce problems associated with GPS
(RTK) and (RTK) and NCDOT’s NCDOT’s Local coordinateLocal coordinate
system for contractors.system for contractors.

•• Provide documentation for future surveyProvide documentation for future survey
needs in re-establishing rights of way orneeds in re-establishing rights of way or
design centerlines.design centerlines.



Control the Project with GPSControl the Project with GPS
Localize ProjectLocalize Project
Complete SurveysComplete Surveys
Transmit FilesTransmit Files
Design is completedDesign is completed
Property TiesProperty Ties
Stake Right of WayStake Right of Way

Project Flow ModificationProject Flow Modification

1.) GPS Site Calibration1.) GPS Site Calibration



GPS Site CalibrationGPS Site Calibration
GPS

Coordinates
WGS-84

NEE

•• Allows the GPS to work in your Local coordinatesAllows the GPS to work in your Local coordinates
•• Defines the relationship between GPS CoordinatesDefines the relationship between GPS Coordinates

and Local North, East, and Elevationand Local North, East, and Elevation



GPS Site CalibrationGPS Site Calibration
GPS

Coordinates
WGS-84

NEE

Northing(Y)Northing(Y)
Easting(X)Easting(X)
Orthometric ElevationOrthometric Elevation

If the Conventional coordinates used were NC Grid (Zone 3200),If the Conventional coordinates used were NC Grid (Zone 3200),
then there would be a direct correlation between the two systemsthen there would be a direct correlation between the two systems
Since NC Grid (Zone 3200) is the basis of our Local coordinateSince NC Grid (Zone 3200) is the basis of our Local coordinate
system. The only difference to be accounted for is the Combinedsystem. The only difference to be accounted for is the Combined
Grid FactorGrid Factor

A A geoid geoid model is used (currently Geoid99) in ALL GPS processesmodel is used (currently Geoid99) in ALL GPS processes
to model the differences between Ellipsoid Height and Orthometricto model the differences between Ellipsoid Height and Orthometric
Elevation. So that they now relate.Elevation. So that they now relate.

Geoid99Geoid99

Combined Grid FactorCombined Grid Factor

LatitudeLatitude
LongitudeLongitude
Ellipsoid HeightEllipsoid Height



What Values Are Good?What Values Are Good?
•• Maximum Horizontal & Vertical ResidualsMaximum Horizontal & Vertical Residuals

–– Dependent on quality of measurements, control, andDependent on quality of measurements, control, and
their sourcetheir source

–– Using HARN and NAVD88 to control projects shouldUsing HARN and NAVD88 to control projects should
produce very small residualsproduce very small residuals

•• Scale FactorScale Factor
–– Either the reciprocal of the Combined Grid Factor or 1Either the reciprocal of the Combined Grid Factor or 1

depending on methoddepending on method

•• RotationRotation
–– Since our Local system is based on NAD 83/95,Since our Local system is based on NAD 83/95,

rotation is zero “0”rotation is zero “0”

Calibration.html
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1.) GPS Site Calibration1.) GPS Site Calibration

2.) Three additional files2.) Three additional files
 for Calibration for Calibration



GPS Calibration filesGPS Calibration files
•• GPS Calibration report (html file from TGO)GPS Calibration report (html file from TGO)

–– TIP#_TIP#_lsls__gpscalibgpscalib_020711.html_020711.html
–– TGO_Templates_v1_5_021115.exe must be downloadedTGO_Templates_v1_5_021115.exe must be downloaded
–– This may be a text file depending on equipment usedThis may be a text file depending on equipment used

•• Ref. Coordinates - WGS84 (comma delimited text file)Ref. Coordinates - WGS84 (comma delimited text file)
–– Name,Latitude, Longitude,Ellipsoid HeightName,Latitude, Longitude,Ellipsoid Height
–– TIP#_TIP#_lsls_wgs84_020711._wgs84_020711.txttxt

•• AdjAdj. Coordinates - Local (comma delimited text file). Coordinates - Local (comma delimited text file)
–– Name,Name,NorthingNorthing,,EastingEasting,Elevation,Elevation
–– TIP#_TIP#_lsls_local_020711._local_020711.txttxt

Files will be placed on Location and Surveys Web Page and can beFiles will be placed on Location and Surveys Web Page and can be
accessed at the following address:accessed at the following address:
http://www.http://www.dohdoh.dot.state..dot.state.ncnc.us/.us/preconstructpreconstruct/highway/location/project//highway/location/project/
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1.) GPS Site Calibration1.) GPS Site Calibration

2.)2.)  Three additional filesThree additional files
 for Calibration for Calibration

3.) Preparation of3.) Preparation of
Control sheets andControl sheets and
Control data fileControl data file



Location and Surveys will complete entire Datum DescriptionLocation and Surveys will complete entire Datum Description



1C - Graphics Sheet1C - Graphics Sheet

•• DatumDatum  DescriptionDescription
•• Outer Control Network (HARN)Outer Control Network (HARN)
•• Primary GPS controls on ProjectPrimary GPS controls on Project
•• NotesNotes
•• TIP#_TIP#_lsls_1c_DATE._1c_DATE.dgndgn

A picture is worth a thousand wordsA picture is worth a thousand words





1D - Site Calibration1D - Site Calibration

•• Site CalibrationSite Calibration
•• A Site Calibration is not necessary for SmallA Site Calibration is not necessary for Small

projects such as Bridgesprojects such as Bridges
•• NotesNotes
•• Baseline Control can be added (If there is room)Baseline Control can be added (If there is room)
•• Datum DescriptionDatum Description
•• TIP#_TIP#_lsls_1d_DATE._1d_DATE.dgndgn





1E - Baseline Control1E - Baseline Control

•• Datum DescriptionDatum Description
•• Baseline DataBaseline Data
•• BenchmarksBenchmarks
•• Station and Offset to the design alignmentStation and Offset to the design alignment
•• NotesNotes
•• TIP#_TIP#_lsls_1e_DATE._1e_DATE.dgndgn



This Baseline Data includingThis Baseline Data including
Benchmarks is to be transmittedBenchmarks is to be transmitted
as a text file and placed on theas a text file and placed on the
web site with the site calibrationweb site with the site calibration
files.files.

TIP#_TIP#_lsls_control_DATE._control_DATE.txttxt



NotesNotes
11 The site calibration shown is based upon a network tied to the HARNThe site calibration shown is based upon a network tied to the HARN

(High Accuracy Reference Network) NAD 83/95 Adjustment. This(High Accuracy Reference Network) NAD 83/95 Adjustment. This
calibration will allow the end user to work within the same coordinatecalibration will allow the end user to work within the same coordinate
system when using RTK (Real Time system when using RTK (Real Time KinematicKinematic) GPS and a local base) GPS and a local base
station. If another system such as VRS (Virtual Reference Station) isstation. If another system such as VRS (Virtual Reference Station) is
used, additional field ties may be needed to reduce possible errors, orused, additional field ties may be needed to reduce possible errors, or
biases.biases.



NotesNotes
The control data for this project can be found electronically byThe control data for this project can be found electronically by
selecting Project Control Data at:selecting Project Control Data at:
http://www.http://www.dohdoh.dot.state..dot.state.ncnc.us/.us/preconstructpreconstruct/highway/location/project//highway/location/project/

The files to be found are as follows:The files to be found are as follows:
u4026_u4026_lsls__gpscalibgpscalib_030101.html_030101.html
u4026_u4026_lsls_wgs84_030101._wgs84_030101.txttxt
u4026_u4026_lsls_local_030101._local_030101.txttxt
u4026_u4026_lsls_control_030101._control_030101.txttxt

The wgs84 and local files are comma delimited and can be used toThe wgs84 and local files are comma delimited and can be used to
reproduce the site calibration for the end user’s GPS equipment. Ifreproduce the site calibration for the end user’s GPS equipment. If
further information is needed, please contact the Location andfurther information is needed, please contact the Location and
Surveys Unit.Surveys Unit.

2.2.



NotesNotes
The control data for this project can be found electronically byThe control data for this project can be found electronically by
selecting Project Control Data at:selecting Project Control Data at:
http://www.http://www.dohdoh.dot.state..dot.state.ncnc.us/.us/preconstructpreconstruct/highway/location/project//highway/location/project/

The files to be found are as follows:The files to be found are as follows:
b4026_b4026_lsls_baseline_030101._baseline_030101.txttxt

2.2.

Site calibration information has not been provided for this project. IfSite calibration information has not been provided for this project. If
further information is needed, please contact the Location and Surveysfurther information is needed, please contact the Location and Surveys
Unit.Unit.
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1.) GPS Site Calibration1.) GPS Site Calibration

2.) Three additional files2.) Three additional files
 for Calibration for Calibration

3.) Preparation of3.) Preparation of
Control sheets andControl sheets and
Control data fileControl data file
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