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GPS and Related Topics



Construction Engineers’ Conference 2008

Charlie Brown, PE, PLS 
State Location & 

Surveys Engineer
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Cruise Missile

Bull Dozer

What Do These Have In Common?
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Launch the Missile

Blow Up Your 
Construction Site

With GPS
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Or Guide Your 
Motor Grader
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Terms

GNSS – Global Navigation Satellite System
Generic Term

GPS – United States
Glonass – Russia
Galileo – Europe
Compass – China
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Cartesian system
X = -2691542.5437 m
Y = -4301026.4260 m
Z = 3851926.3688 m

Lat Lon
φ = 37o 23’ 26.38035” N

λ = 122o 02’ 16.62574” W
h = -5.4083 m

A set of constants 
specifying the coordinate 
system used for geodetic 
control, i.e., for calculating 
coordinates of points on 

the Earth.  Specific 
geodetic datums are 

usually given distinctive 
names. 

DATUM
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North American Datum of 1983 (NAD 83)
High Accuracy Reference Network (HARN)

( 2000, 2003, 2007 Adjustments)
North Carolina State Plane Coordinate System

Localized, either based on NCSPCS or Assumed 
(allows for accurate ground distances)

Horizontal Datums

Vertical Datums
NGVD 27
NAVD 88
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Shifts
NAD 27 – NAD 83 - 30’ in NC

NAD 83 – HARN 2000 Adjustment ~3’
HARN 2003 Adjustment – 0.25’

HARN 2007 – 0.01’- 0.03’

Horizontal Datums

Vertical Datums
NGVD 27 - NAVD 88 ~ 1’ in NC
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Planning & Design
Access to data from other sources:

GIS – Wetlands, County Property, Utilities
Tie Projects Together

Why Use Datums?

Construction
Build Adjacent Projects

Utilize Design Data
Maintenance

Asset Management
GIS Expansion
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Different Datums- 
Adjacent Projects
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Virtual Reference System (Trimble)
RTK Network Using Single or Multiple 
Base Stations
More Accurate Correction Factor over 
Larger Area
Transmits One Correction Factor to 
Multiple Rovers
Utilizes Cell Phone Technology
Stronger transmission signal for 
greater distance

NC Network RTK 
(VRS)
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NC Network RTK
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Simplified Project Control

Pre-Construction
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Simplified Project Control

Pre-Construction
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Simplified Project Control

R/W - Construction
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Simplified Project Control

NC Network RTK
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Simplified Project Control
Localization Calibration
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Project Horizontal Control Sheet

1

2

3
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#1 HARN Monuments
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#2 Datum Description / Localization
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#3 Project Control Points
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GPS 
Calibration 
Information

2

1

4

3

5
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1

2

3

Horizontal & 
Vertical Data,
Units of Measure

Warning - 
Localized 
Coordinates

Horizontal & 
Vertical 
Adjustment Data
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4

5

Adjustment 
Summary & 
Error

•Point Number
•Lat/Long/Elev
•Calculated 
Coordinates
•Control 
Coordinates

Text File:
Path and File Name Http://www...
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Baseline Data
Datum Description - Again

Point Number
North/East/Elevation
BL Station Value

Text File:
Path and File Name
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GPS in Construction

5800 Receivers – GPS only
R8-GNSS – GPS, Glonass, Upgradable

5800 in every RE office with R8 in every Division
New batteries, new software, new data collectors

All VRS Capable –
With Cell Phones and Data Stream

Total Station in every RE office with new data collector
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What used to take a 
4-person crew

might now take 2 
persons
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GPS 
In Construction 

Construction Stakeout and 
Tying Photo Controls 

- Or Setting Calibration 
Points for GPS-Guided 

Graders
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In Equipment 
Operation: 

Driver-operated 
or Remotely 
controlled -
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HE didn’t have to wait on a survey crew!
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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
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Questions or Comments 
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