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Introduction.

Terminology used in this seminar.
a. One page describing language used in this seminar.

Web sites with information direct and indirectly pertaining to recovering
monumentation for your project control.

Web sites available to recover Geodetic Monuments.

Web sites that help to find monuments with state plane coordinates valves.
Contacts to find the latest data information.

Understanding and matching the monument value control.

Obtaining the information on how the Geodetic control was established.

oo o

Establishing project control through conventional methods.

a. Different procedures in traversing in state plane coordinates with
conventional instruments

b. Reducing ground distances to grid distances.

c. Programs and worksheets available to perform these reductions.

Establishing project control through GPS methods.
a. Utilizing RTK, Static and OPUS in establish project control in State Plane
Coordinates system.

NJDOT, PADOT and NYDOT Survey Manual procedure in converting State

Plane Coordinates to ground modified coordinates.

a. Where the manual in available.

b. Brief description of what is in the manual.

¢. Section 2.2 showing the NJDOT procedure in converting state plane
coordinates to modified ground coordinates.

Writing a surve
a. Sample of
b. Samples of bri
c. Samples

enting your procedures used.
urvey reports.
orts with that highlights your procedure.



WEB Site LINKS and Information

PADOT
Forms and Publication
PUB 122 Survey Manual

http://www.dot.state.pa.us/Internet/Bureaus/pdBOS.nsf/Forms AndPubsHomePage?OpenFrameSe
t

NJDOT
Engineering

Survey Manual

http://www state.nj.us/transportation/eng/documents/survey/

NYDOT

Office of Design
Survey Standards & Procedures Manual

https://www.nysdot.gov/portal/page/portal/divisions/engineering/design/documents-and-forms




WEB Site LINKS and Information

PADOT
Forms and Publication
PUB 122 Survey Manual

http://www.dot.state.pa.us/Internet/Bureaus/pdBOS.nsf/Forms AndPubsHomePage?OpenFrameSe
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NIJDOT
Engineering

Survey Manual

http://www state.nj.us/transportation/eng/documents/survey/

New Jersey DOT Survey Manual
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Section V  Establishing project control through
GPS methods.

Chapter 4 in NJDOT Survey Manual

RTK methods in establishing project control.

RTK stands for RAL TIME KINEMATICS. Equipment needed to utilize
this method is a base station and rover or multiple base stations and rovers. A base station
consists of the following antenna, receiver, radio and power source. The antenna in
connected to the radio, which transmits a signal on a certain frequency. The information
transmitted is location. The receiver collects the satellite information and some have the
ability to store that data collected. These stored data once converted to a suitable file type
can be set to OPUS for an accurate location in Latitude and Longitude, State Plane
Coordinates in metric and English values. OPUS will also provide a combine scale factor.
There what is called a rover. The rover consists of a radio receiver and antenna and
satellite receiver. The rover receives the transmitted location from the base station and
collects data form the satellites to fixed an accurate location.

So what [ am referring to as project primary control I would collect data for 3
minutes at 5 second intervals which relates to 36 epochs. One epoch being the amount of
data collected 3*60 second equals 180/5 equals 36 blocks of data, collected what I am
going to call a session of data. Another session of data needs to be collected at
approximately 4 hour in time from the prior session. Then averaging the data collected
from these two sessions gives a precise location and elevation in relationship to the base
station. Secondary control using RTK method could occupy a control point for 30
seconds to 90 seconds and at least twice with a four hour window of time between
sessions. The more sessions the better the precision.

Static GPS method utilizes the same equipment as RTK above but without
the radio link. This procedure with static GPS collection of data for occupying primary
control points is using more receiver that are collecting data from the same satellites
simultaneously. These sessions I found forty minutes a standard. Some like less and some
like more. The same idea of spacing the sessions out four hour apart for a different
satellite constanalation.

Utilizing RTK, Static and OPUS in establish project control in State Plane Coordinates
system.



Section VI NJDOT, PADOT and NYDOT Survey Manual procedure in converting

State Plane Coordinates to ground modified coordinates.
2.2 NJDOT provides in chapter 2.2 formulas to convert “From
Topography (Surface) to State Plane The reduction from ground to state plane
is a simple two-stage process. Reduction from ground to ellipsoid is called the
elevation factor and reduction from the ellipsoid to state plane grid is called
the scale factor. The scale factor in New Jersey is set to 0.9999at the central
meridian and it increases as a function of easterly or westerly distance from
the central meridian . The maximum scale factor value being 1.0001.

2221 Reduction I (grid) scale factor Kab for a line from point A to
point B.

K=10.9999 + (E — 150000) squared times (1.23 * 10 to the —
14)

2222  Reduction II Elevation factor Reducing Meadured Distanced
Horizontal distance to Grid distance.

S=d*(R\R +H +N) * Kab
2223 State Plane to Surface Coordinates

D =S * (R +H +N Where the manual in available.
Brief description of what is in the manual.
Section 2.2 showing the NJDOT procedure in converting state plane
coordinates to modified ground coordinates.



