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Introduction

The following instructions are intended to be a reference to complete R8 GNSS topographic surveys, staking, download and upload data, charge the equipment and maintain batteries.  First time users are encouraged to initially use the assistance of an experienced user.  Software, firmware, and GEOID model versions change rapidly for this equipment.  We have slightly different product versions of equipment and software across the state, so you may see some variations in the following procedures for your specific equipment.

The following versions were used when creating these instructions:

Microsoft Windows 7
TSC2 with Microsoft Windows Mobile v5.0
Trimble Access version 2011.10 (1641)
AutoCAD Civil 3D 2012
Terramodel version 10.61
Microsoft ActiveSync version 4.5.0
Trimble Geomatics Office version 1.63
Trimble Data Transfer version 1.55
Windows Mobile Device Center Version 6.1.6965
Trimble R8 Model 3 w/GNSS, Software Version v 4.19


Additional survey information procedures can be on the Minnesota NRCS website:

http://www.nrcs.usda.gov/wps/portal/nrcs/detail/mn/technical/engineering/?cid=nrcs142p2_023720



Additional information can also be found at: http://fpisurvey.com/



Additional information can also be found at: http://www.trimble.com/support


We have several different external base radios for our GPS systems across the state.  Three of these external radios are the Trimmark 3, HPB450, and TDL450h.  External radios are only needed if surveying long distances.  For short distance surveys, the internal base radio can be used.  Directions for using a Trimmark 3 external radio are as follows, and please note that if you are using a different external radio, the setup will vary slightly.

GPS Base Setup: Trimmark 3 External Radio:    

Components:					
1) Tripod						
2) Yellow bag: w/ yellow pole,
black round plate, radio antenna
black rod.
3) Yellow box:  Trimmark 3 base radio, 
black radio cable, black Y splitter cable & gray battery cord
4) Battery - DO NOT CONNECT GRAY BATTERY CORD TO BATTERY AT THIS TIME


Assemble:	
Setup tripod

Attach radio antenna to end of yellow pole, attach yellow pole to top of tripod using the black plate.

	Attach yellow antenna cable to radio antenna port.

Insert single end of black cable into port #2 on radio.  Attach the Y end to Port 1 of the R8 base and to the yellow brick battery.

	Place radio on tripod

	Attach battery to radio: insert gray 
	cable to port #1, attach white lead or wire 
	to +, black lead or wire to – on battery.
			
Trimmark 3 radio has 3 power settings: 2W, 10W & 25 W.  Power can be changed at anytime by using next key and  keys.  (Note:  Use the 2 W power setting for a farmstead survey.  Only need to use the 25 W setting when surveying a long distance from the base station and radio.  Increasing the antenna height will also improve radio signal.)  Radio will blink Trans when broadcasting.



For short distance surveys, the internal base radio can be used.  The following section is a description of setting up the base for an internal radio survey.  To set up the base receiver for an external radio survey, setup the base as follows, but without connecting the small black antenna in the radio port.

GPS Base Setup: Base Receiver (Internal Radio):		
	Components: 
	1) Tripod
	2) Yellow box:  R8 Receiver model 3 (Base)
		Black screw on antenna,  Tribrach 
adapter, Yellow 0.25 Meter
extender pole, Yellow dry cell 
battery (brick), (2) Lithium-Ion 7.4 V batteries. 

	Assemble:
Setup tripod and place tribrach adapter on tripod over benchmark.  Use the bubble level and laser plumb to ensure that the tribrach is level and centered on the benchmark.

	Insert Lithium-Ion battery into bottom of R8.

	Attach small black antenna to radio port.

Attach R8 onto tribrach with Yellow 0.25
 meter extender pole.

Connect Yellow dry cell battery (brick) to bottom of
R8, port 1.
	
	Turn R8 Base on with green button.
	


	

	

	 

	
	










Rover Rod Setup


	Components: 
Black Rover rod
2) Yellow box:  R8 rover receiver model 2 (Rover), 
 black screw on antenna, data collector holder, 
TSC2 data collector, & (2) Lithium-Ion
7.4 V batteries.

	Assemble:   	
Assemble rover rod.

Insert Lithium-Ion battery into bottom of R8.

	Attach small black antenna to radio port.

Attach R8 rover receiver to end of rod by 
screwing onto the top.

Turn R8 on with green button.
	
Attach data collector holder to rod by clamping on.  

Insert data collector into data collector holder.








 
  











Trimble TSC2 Data Collector

   Can use Finger or Stylus pen to click or highlight items.
  
  Can also navigate with the arrows 
    and Enter keys.
		




New Job Setup

Turn on the data collector using green button
on the bottom left hand corner of data collector.

If screen shows windows desktop, push Survey Controller 
Button (Top left, Globe w/ triangle through it).

Trimble Access screen should appear.  Tap General Survey
icon.

Select Jobs icon → New job by single clicking on the 
screen or by highlighting and pushing Enter on the keypad.

Type in job name .
	
	The screen should appear like the picture to the right, 	if it does hit Accept, and skip ahead to page 8 (Setup 
Base Receiver).
	
If not, follow instructions below to set the correct 
	properties. 

Template: Select No proj. No datum from drop down menu.

Coordinate sys: Click in box to right of Coordinate sys: 
Choose: No Projection/no datum 

	
 





Site Calibration Menu:
	Coordinates: Ground 

	-If sft appears as the units skip the next step. 

	Click on → to right of Project height
	Choose Units
	Choose US Survey Feet (sft) 

	Project Height: Enter Approximate Elevation.
	(Within 100 ft, ground elevation of hub at base,
	from USGS topo map.)

	√ Use Geoid model box.  Select: GEOID09 (Conus) 

	Click Store in bottom right hand corner of screen.


Choose Units (Dist.):  Choose US Survey Feet (sft) 

	Click on US survey feet in the units box to 
	display all units used.
	Make sure all units are English units.
	Click page tab in bottom right corner to see 
	the rest of the Units entries.
	Click Accept.


Linked files:  None 

Active map:  None 

Feature library:  NRCS CIVIL 3D  (See Field Codes and Automatic Linework section for additional details)

Cogo settings: Ground  

Descriptions:  Off 

Media file:  Previous point 

Hit Accept in bottom right hand corner of screen.
Will be returned to the General Survey menu.

Starting the Base Receiver


Starting the Base and starting the Rover can
be done using the same screen.

Turn on both Base and Rover R8 receivers by pressing the 
green button on the receiver.

Click on the Instrument icon  then GNSS functions.

Highlight the Base Mode icon by clicking on it.
Now click the Start survey icon to start the Base.

Select NRCSRTK Survey Style

Next enter a point name and code for the Base. 
Click  on right of Point Name

Choose Key in from list

Point Name:  1 

Code:  Base  

 Click Options button on bottom

for Choices

Choose  WGS 84  

Accept 

Here button on bottom of screen (Only hit the Here button one time in each survey)
Store 

Enter Antenna Height  XXX.XCM  or XXX.Xsft	

Center of bumper (center of bumper is measured here)

Start 


The Base is now started.




Enable Bluetooth
If TSC2 does not recognize the Bluetooth use the following procedure.  

Indicators that the Bluetooth is not working include the following: 

Start Survey does not reach 100%
You do not see the rover icon or the second battery                                                                                                                                                                                         icon. (Be sure rover is on)

 
Place TSC2 in data collector holder.  (Need to be within 30 ft radius of R8 receiver.)

Click on Instrument icon in the General Survey menu

Click on GNSS functions

Click on Bluetooth

Make sure the correct Serial No. is entered for the Base and Rover in their respective drop downs.

If the device does NOT appear under the device name.  Click on Config

Will now be in Bluetooth settings.

Click on box next to Turn on Bluetooth, so the box has a checkmark in it.

Under the Devices tab, can tap New Partnership to search for other Bluetooth devices.

Click OK in top right corner of screen to exit screen.

If new devices were found during scan, select those devices into the appropriate drop down.

Click Accept to exit Bluetooth.

 Should be back to GNSS functions screen.











Topographic Surveying

From General Survey menu

Click on the Instrument icon  then GNSS functions.

Highlight the Rover Mode icon by clicking on it.
Now click the Start survey icon to start the Rover.

Select NRCSRTK Survey Style

Click Accept when reliability reaches 100%.

Click Esc. to exit GNSS functions menu returning to General Survey menu.

TIP:  It is suggested that the control points be taken at the beginning of the survey and re-shoot at least one of them at the end of the day’s survey.

Measure Points 
From General Survey Menu

Click Measure icon
	Measure points

Point Name   2 

Code              GS 

Method     Topo Point 

Antenna Ht. (of  rod or backpack)  XX.XX M  or sft

Bottom of Antenna Mount 

Click Measure to measure points


Continuous Points
Measure icon
Continuous Topo 

Continuous topo can be achieved using a number of methods (ex: fixed time, fixed distance, etc.)

Method: choose desired collection type
Antenna height: height of rod or backpack
Set time or distance interval between shots
Start point name: select point name 
Code:  select code for measured points
Measure (begin continuous topo)

Click End to stop surveying

Control Points

 TIP: Shoot in at least one or two control points at the beginning of a new survey, this allows you to pick up the survey if something goes wrong during the survey before you have recorded your control points.

Measure icon

Measure points

Method  Observed Control Point

Choose a point name and code

Measure point

Store point
	
The default setting for control points takes 180 measurements and lasts 3 minutes. This can be changed by hitting the Options button and changing the Number of Measurements.

Site Calibration 

Click on Measure on the General Survey menu

Click on Site Calibration, to key in a calibration point

Click Add button on bottom of screen

Grid Point name:  Click  on right of Point Name
                              Choose Key in from list on right of Point Name

Point Name: Enter a point number that won’t interfere with your survey data, Ex: 9999  

Code:  Cal 


Northing:  10,000sft	Easting:  10,000sft	Elevation: use approximate elevation used in base setup
							      or desired elevation for your project.

√ Control point   (This ensures that the point will not be over written by a measured point.)

Store  


GNSS point name: Click  on right of Point Name
                               Choose List from list on right of Point Name

Select point you want calibrate to from list, Ex: Base, BM1, etc.

Use: Horizontal and Vertical 

Accept

Apply

Continue by adding multiple calibration points if desired.
 

Review Calibrated Survey

 Jobs 

Review job 

 until desired gps point is displayed 

Options 

Coordinate View:  

 Grid 	

View Map of Calibrated Survey

 Jobs 

Map

* Survey must be calibrated in order to view map.

End Survey

Measure icon
End GNSS survey 

Power down receiver? YES



CONNECTING THE TSC2 TO THE COMPUTER VIA WINDOWS MOBILE DEVICE CENTER
Windows mobile device center program links the TSC2 to the computer.  Device center allows the user access to the data in the TSC2 as just another folder in Windows Explorer.  Files can be copied and pasted to and from the folder which has the following path:  Start, All Programs, Windows Mobile Device Center, Click on connect without setting up your device.  Under File Management click browse the contents of your device.  Open the folder that appears, then Trimble Data, TSC2 device name folder (ex: Rapid City).  Prior to data transfer, Windows Mobile Device Manager needs to be connected.  This will be accomplished in the following steps.  Plug in the cord between the data collector and the USB port on your computer.  
  





                     



Computer
A Windows Mobile Device Center window will pop up.
Click “Connect without setting up your device”.  
You are now connected to the Mobile Device Center.


DOWNLOADING FROM THE TSC2 USING A *.CSV FILE
Connect the TSC2 to the computer via Windows Mobile Device Center
TSC2 Data Collector
Have the job that needs to be downloaded open on the TSC2 data collector
From the General Survey menu
Jobs icon
	Import/Export…
		Export fixed format files
An Export fixed format files screen appears.
	File Format: Comma Delimited (*.CSV, *.TXT)
	File Name:  Name the project as you want it to appear in the computer.   The file will 
have a *.csv extension.  (May want to leave the same as job name in TSC2.)
	Point Name:  Can leave the field as is
	Point Code:  Can leave the field as is
	Northing:  Can leave the field as is
	Easting:  Can leave the field as is
	Elevation:  Can leave the field as is
	Hit Accept
Select points screen appears
	Choose All points
Transfer complete pops up
	Hit OK
Windows Explorer
Go to the following extension:
	Computer
		Portable Devices
			File Folder
				Trimble Data
					RAPID CITY (or respective TCS2 folder name)
						Export 

All the files from the data collector are in the Trimble Data, RAPID CITY, and Export file.  In details view, sort by date (hit Modified) to get the most recent job—which is the one that probably needs to be downloaded—to the top.  Copy the *.csv (the file named above) and *.job (the name of the project in the TSC2) files to the desired directory.  (Note:  Saving the *.job file to your computer is a backup of the survey if you were to lose the job on the TSC2).  If a message pops up on the computer regarding an error in copying, go to the data collector and make sure that the OK button has been clicked on the Transfer Complete message.  The *.csv file can be opened in Excel.

UPLOADING TO TSC2 USING A *.CSV FILE
Connect the TSC2 to the computer via Windows Mobile Device
Windows Explorer
Copy the *.csv file made above into the file with the following extension:  
Computer 
Portable Devices
File Folder
Trimble Data
RAPID CITY

TSC2 Data Collector
Have the job that the points need to be in open.  If a job is not open, the screens will prompt you to open a job.
From the General Survey menu
Jobs icon
	Import/Export…
		Import fixed format files
Import fixed format files screen appears
	File Format: Comma Delimited (*.CSV, *.TXT)
	From:  Choose the file to import
	Point Name:  Can leave the field as is
	Point Code:  Can leave the field as is
	Northing:  Can leave the field as is
	Easting:  Can leave the field as is
	Elevation:  Can leave the field as is
	Null Elevation: Can leave the field as is
	Hit Accept
The points have been imported and can be viewed.





IMPORTING & EXPORTING POINTS FOR TERRAMODEL

IMPORTING POINTS
Terramodel
Create a new job
To import the points:
	File
		Download/Import
			ASCII points
				On the File(s): line, hit Browse 
In the Files of type box, choose Misc. point files (*.*)
				Highlight the desired job which will have a *.csv extension
				Open
				Next
				Next
				Next
				Next
				Import
				Finish

EXPORTING POINTS
Terramodel
File
Export/Upload
ASCII points
By Export to file: Hit Browse.  Navigate to the folder where the job should be saved. 
Name the job and save it.  The job will have a *.pts extension
Click Pick Points
Select the Points and hit OK
Next
Next
Export
Finish
Excel
In Excel, open up the file that was just made in Terramodel. It will have *.pts extension.  The 
Files of Type may have to be changed to All Files (*.*)
The Text Import Wizard Step 1 of 3 screen appears
	Delimited should be selected
	Next
The Text Import Wizard Step 2 of 3 screen appears
	Put a check in the Comma box.  Leaving the Tab box checked is fine.
	Next
The Text Import Wizard Step 3 of 3 screen appears
	Finish
The file will be saved in a comma delimited format
	File
		Save as
	In the File Name box, delete the quotation marks and .pts.
	In the Save as type: box, select CSV (Comma delimited) (*.csv)
		Save
	A box warning about compatibility pops up. Hit Yes
Close out of Excel
	A box asking about saving changes pop up. Hit No because the file was already saved.  If
Yes is selected, more screens about saving come up.





IMPORTING & EXPORTING POINTS FOR CIVIL 3D

IMPORTING POINTS
Create a new job.
To import points:
	Go to Home Ribbon
		Under Create Ground Data Tab, click on Points- drop down to Point Creation Tools
	Click far right icon – Import Points
		Choose format PNEZD (comma delimited)
		Under Source Files box, click blue plus sign “+”, select desired *.csv file, select open.
		Check box, “Add Points to Point Group” if you want to add new points to a group, can 
			select icon to right of drop down and create a new point group.
		Click OK
	Points will now be imported into the model space of the Civil 3D job.  

EXPORTING POINTS
Have desired job open.
Have desired points to be exported in their own point group.
	(point groups can be manipulated by right clicking into the properties of the point group)
In the Toolspace, Prospector Tab, open the Point Groups tab by clicking the small “+” on the left side of the label.  
	Select the desired Point Group
	right click
	drop down the list and select Export Points
Export Points dialogue box will pop up.  
	Select PNEZD (comma delimited) format.
	Click folder/magnifying glass icon to select destination of file.  Make sure file type is *.csv
	Check box to Limit to Points in Point Group.
	Click OK.
The *.csv file is now saved in the folder specified.  Upload the *.csv using instructions on page 16.



DOWNLOADING THROUGH TRIMBLE GEOMATICS OFFICE (TGO)
Connect the TSC2 to the computer via ActiveSync

Trimble Geomatics Office (TGO)
Either click the New Project Icon or Go to File, New Project
In the Name: box, type in a project name
In the Template: box, select USFeet 
In the New box, select Project 
Hit the Folder… button
	Highlight the folder where you want the project and hit OK
Hit OK
Project Properties Box will come up  
Hit OK
File
Import
		Under the Survey tab, highlight Survey devices 
Hit OK
Open box will come up.  Highlight the device that pertains to you.  It may be named something like TSC2 with Access.  (If no devices are available to select, click on the button of the power cord.  Create new device will come up when the mouse passes over the button.  In the Create New Device box, select General Suvey. Select OK. In the Enter Device Name box, give the device a descriptive name.  Hit Finish.)
Hit Open
Open box will come up with a list of downloadable jobs.
	Highlight a job to download
	Click Open.  The job will appear on the screen.
Exporting from TGO into Terramodel Format 
File 
Export
		Select the CAD/ASCII tab
		Highlight TERRAMODEL-P, N, E, Z, 20D-file (*.pts)
		Hit OK
Save As Box will come up
	Name the file and choose the folder in which to store it
	Click Save
Close out of TGO
Downloading Points File into Terramodel
Open Terramodel and create a new file
File
Download/Import
ASCII points
	On the File(s): line, click Browse to find the points file (*.pts extension) for importing
	Highlight the file to import and click Open
Next
Next 
Next
Next
Import
Finish
The data points should be on the screen








EXPORTING ALIGNMENTS FROM CIVIL 3D TO TSC2

Exporting alignments created in Civil 3D may be useful when wanting to stake out a project.  The alignments created in Civil 3D can be exported directly to the TSC2.  

To export alignments to the TSC2:

Connect the TSC2 to the computer via Windows Mobile Device Center

Civil 3D
Have desired job open.
 	Go to Trimble Link Ribbon
		Under Trimble Link Ribbon click on Export Alignment
		Select Site with drop down arrow.  If no Site specified select <Site independent>
		Under Select Alignment Box, select desired alignment
		Check box √ to export profile of alignment, if applicable 
			(by exporting both the alignment and profile the horizontal and vertical 				   alignments will both be defined in the new file located on the TSC2.)
		Coordinate units: US Survey Feet
		Click OK
		Trimble Survey Controller coordinate system data Warning may pop up, click OK
		Communications with a Trimble Device Box, click Close
		Save As menu will pop up, select TSC2 with Access, click OK
		Another Save As menu will pop up with all the current saved roads in the TSC2 listed, 
		name the alignment, file type should be an RXL, click Save

**If no device, device is not communicating, or the correct device is not shown in the first Save As menu, click on the Create New Device icon near the top right of the screen.  Select General Survey from the list, rename the device something you will recognize, click  Finish.  The device should now communicate between Civil 3D and the TSC2 with Trimble Access software.  
	


STAKEOUT WITH AN EXISTING TSC2 JOB

Completing construction staking or additional topo for a job that has already been surveyed can be completed with a few variations to starting a brand new survey.  When going back to a site that already has a job in the TSC2, begin by leveling the base station directly over a known control point or benchmark.  (Note: Upload the stake points to the job in the TSC2 with the instructions on page 16, or upload alignments to the TSC2 with the instructions on page 20.)

Setup the R8 hardware as described in pages 3 through 5 of these directions with the base leveled over a control point or benchmark.


Turn on the data collector using green button
on the bottom left hand corner of data collector.


In the General Survey menu open the desired job by
clicking Jobs icon and Open job



Setup Base Receiver

Start Base Receiver

Starting the Base and starting the Rover both can
be done using the same screen.

Click on the Instrument icon  then GNSS functions. 

Highlight the Base Mode icon by clicking on it.
Now click the Start survey icon to start the Base.

Select NRCSRTK Survey Style

Next fill in a point name and code for the Base.
Click  on right of Point Name

Choose List from the list

Click on the appropriate point that the base is leveled over.
(Note:  After selecting the point from the list the Code will automatically appear for the point code.)

Enter Antenna Height from the center of bumper to the top of the control point
XXX.XCM  or XXX.Xsft		TIP:  Measure the antenna 2 times with the unit CM						and 1 time with the unit SFT.  Enter the height in CM 
and it will be converted to SFT(as a check.)


Center of bumper

Start 

The Base is now started.


Enable Bluetooth
If TSC2 does not recognize the Bluetooth use the procedure on page 9 of these instructions.  


Surveying

Click on the Instrument icon  then GNSS functions.

Highlight the Rover Mode icon by clicking on it.
Now click the Start survey icon to start the Rover.

Select NRCSRTK Survey Style

Start Survey  

Click Accept when reliability reaches 100%.

Click Esc. to exit GNSS functions menu returning to General Survey menu.


As a check for errors, it is suggested to shoot another control point on the site.  Then compare its coordinates under Jobs/Review job to the coordinates when it was shot in the original survey.  Significant differences in the two coordinates for the same point may indicate an error.

If additional topo is needed, survey as described in the Measure Points and Continuous Points sections on page 10 of these directions.  If no staking is needed, End Survey as shown on page 12 of these directions, when the additional topo is complete.  (Note: Calibration is not required when coming back to a job the second time.)  If Staking is needed, continue on to the next page.



Stakeout  -  Points

General Survey Menu
	Stakeout
	Points
Add
Select From List (Note: There are several other methods to select the points you would like to stakeout, all of which may work for you.)

Choose all of the points you would like to stakeout by clicking on them.  When you have checked all the points you would like click Add.  A new screen will appear with a list of all of the points you selected to stakeout.

Click on the point you would like to stakeout, click Stakeout

Navigation method can be changed by going into options tab and changing Deltas
Changing to ∆Grid will change navigation to North-South, East-West directions

Start

A screen appears giving you directions and distances to the stakeout point.  Navigate to the point. (Note:  The cut/fill and elevation will change as you change the rod elevation.)  After navigating to the point, the cut/fill shown on the screen should be the cut/fill to put on your stake.  

To record the stake location click Measure.
	Enter a point name and code to be recorded as this shot.
	Method: Topo Point
	Enter the antenna height to the bottom of the antenna mount.
Click Measure  (Note:  When the shot is complete, deltas will appear to show how far north, east, and above or below the shot was from the stakeout points’ coordinates.)
Store

You will return to the screen with the list of points to be staked out.  (Note:  The point you just staked should have disappeared from the list.)

Continue staking the rest of the points with the procedure above. 

If additional points need to be staked, click Add and choose more points to add them to the stakeout list.

End Survey

Measure icon
End GNSS Survey 

Power down receiver? YES




Stakeout  -  Alignments/Roads

Slope staking can be performed by creating an alignment on the centerline of your structure, (ex: waterway, dam, diverion, etc.)  Once the centerline alignment has been entered into the TSC2 a template is created which basically draws a cross section of the structure by assigning the top/bottom widths and desired side slopes.  Using this template the user can stake to the centerline, edges, and ground intersection points.  


CREATING ALIGNMENT FROM SURVEYED POINTS

An alignment does not need to be created in CAD software, it can be created from points you have surveyed in the field.  Below are the step by step instructions on how to create an alignment and template, and how to slope stake a project.

To create an alignment from scratch you must first have measured points that make up the centerline of your structure.  Once you have these point numbers you may want to write them down in the order of your desired stationing to speed up the alignment creation process.  

Have desired job open.

From the Roads menu  (the term alignment and road can be used interchangeably)

	Click on Define

	New tab on bottom of page – Name the Alignment/Road – OK

	Click Horizontal alignment
		New tab
		Start station: Enter desired start station – (ex: 0 ,  fills in as 0+00)
		Method: Select point
		Point Name: Click → on right of point name, choose List   
			Select measured point at desired start station  (ex: 0+00)
		Station Interval: 50 to 100 ft. or whatever you desire for an interval
		Click Store
		
		To add next point in horizontal alignment click New tab 
			Entry method: Length/coordinates  -  OK
				Element: Line
				Method:  Select end point	
				Point name:→List, select point, if point is known enter number directly
				Click Store

			Repeat process for total number of centerline alignment points
			**Element box automatically populates to arc upon third entry, change this box 			     back to Line
	
			Click Accept tab when horizontal alignment is complete 

	
Next click Vertical alignment
		New tab
		Station (VPI): Enter stationing where grade changes
		Elevation (VPI): Enter elevation at the selected station
		Click Store
		To add next point in vertical alignment click New tab
			Entry method: Start and end points  -  OK
				Element: Point
				Station (VPI): Enter next stationing where grade changes
				Elevation (VPI): Enter elevation at the selected station
				Click Store

			Repeat process for total number of vertical alignment points
			Click Accept tab when vertical alignment is complete  
		Click Store tab to store the entered alignment


CREATING ALIGNMENT TEMPLATE

From the Roads menu

Click on Define

From the Select a file menu highlight your appropriate alignment/road (.rxl file), click Edit.

Select Templates from list and click Edit
	Click New tab
	Name the template (Tip: may want to add left or right in the name, or simply name the 					templates left and right for the respective sides of the structure)
	To create the template click New tab
		Element: select which feature you want to build first (ex: Delta elevation and offset)
		Delta elevation: enter change in elevation (ex: flat top of dam = 0)
		Offset: enter offset of parameter (ex: 12’ top of dam, enter 6 for left/right side offset)
		Code: enter code for location (ex: top edge of dam, enter TE)
		Click Store
	To create next part of template click New tab
	Follow the same procedure to build the required cross section of your structure 
					(ex: side slope, 3:1, 3:1, Code: SS)	
		Click Store
		Click Accept tab

	Repeat the process to build the opposite side of your template.  
**If the opposite side template is identical can choose to copy the respective side for the newly created template

When done click Accept tab.	


Select Template positions to place the templates
	Click New tab 
	Start station: 0+00 (or whatever your start station may be)
	Left template: down arrow to select named template for left side of alignment
	Right template: down arrow to select named template for right side of alignment
	Click Store
	Click Accept tab
	Click Store  tab
	Click Esc to return to Roads menu.  	 

STAKEOUT

Trimble Access Menu
	Roads
	Survey
		continue survey or next tab

			Select road/alignment
				-OK
				
	Stake: station and offset
	Station: select station (enter directly or → list and select from list)
	Offset: → list, select desired offset (left ss, right ss, right edge, etc.)
	
Select Start
	navigate to point

Measure
	enter code
Measure
	can page through data, stake deltas tell cut and fill and horizontal deltas
Store

Continue on to next desired stakeout point 


 STAKEOUT EXPORTED ALIGNMENTS FROM CIVIL 3D

Trimble Access Menu
	Roads
	Survey
		continue survey or next tab

			When selecting road/alignment select the file you exported from Civil 3D
				-OK

Follow the remaining stakeout procedure above 


Stakeout  -  Creating an example template for a dam with wave berm

Dam with wave berm example:
Example: 12’ top width, 3:1 SS, 20’ wave berm @ 10:1 SS, top of wave berm 5’ below top of dam.

Create template as described in the CREATING ALIGNMENT TEMPLATE instructions.
	Once the template is named you can now create the template by clicking on the 
New tab
		Element: Delta Elevation and Offset
	Delta Elev: 0.00sft		Offset: 6.00sft
	Code: TE (top edge of dam)			
	   Click Store
New tab
		Element: Delta Elevation and Offset
	Delta Elev: 5.00sft (right arrow)→select Down	Offset: 15.00sft
	Code: TWB (top wave berm)
	    Click Store
New tab
		Element: Delta Elevation and Offset
	Delta Elev: 2.00sft →select Down	Offset: 20.00sft
	Code: BWB (bottom wave berm)
	    Click Store
New tab
		Element: Sideslope
	Note: On bottom of screen use arrow to page to Options tab, select Grade from drop 
	down:  Ratio-Run:Rise   	Accept
	Cut slope: 3.0000		Fill slope: 3.0000
	Code: SS (sideslope)		Cut ditch width: 0.00sft
	    Click Store

The template should appear as in the picture:












Hit Accept
Repeat the process to build the opposite side of the template, a 6’ horizontal offset for the top width and a 3:1 sideslope.  

When done click Accept tab.

Select Template positions to place the templates
	
Click New tab

Start station: 0+00 (or whatever your start station may be)
	Left template: down arrow to select named template for left side of alignment
	Right template: down arrow to select named template for right side of alignment
	Click Store
	Click Accept tab
	Click Store  tab
	Click Esc to return to Roads menu.  


Staking Reports

Files and reports can be generated from the TSC2.  When generating a stakeout report the user can define the tolerances to check the staked data.  Tolerances outside the specified limits will appear in the report as a different color.  

To generate stakeout report:

Connect the TSC2 to the computer via Windows Mobile Device Center
TSC2 Data Collector
Have the desired job you wish to create a report for open on the TSC2 data collector
From the General Survey menu
Jobs icon
	Import/Export…
		Export custom format files
An Export custom format files screen appears.
	File Format: Stakeout report (or whichever report you wish to create)
	File Name:  Name the project as you want it to appear in the computer.   The file will 
have a *.htm extension.  (May want to leave the same as job name in TSC2.)
	Stakeout horizontal tolerance: Enter desired tolerance (or leave as default)
	Stakeout vertical tolerance: Enter desired tolerance (or leave as default)
	Tolerance check: Can select horizontal, vertical, or both.
Hit Accept
Transfer complete pops up
	Hit OK
The report will show up on the TSC2.  It can also be viewed by locating the html file through: Windows Explorer
Go to the following extension:
	Computer > Portable Devices > File Folder > Trimble Data 
> RAPID CITY (or respective TSC2 folder name) 
> Export



Field Codes and Automatic Linework


Surveying with field codes
In order to survey with field codes, the field code library should be uploaded to the TSC2 prior to going out to the field to survey. The field code library file can be found at:
ftp://ftpfc.sc.egov.usda.gov/SD/www/Technical/Engineering/AutoCAD/NRCS%20CIVIL%203D.fal

To use this file, connect the TSC2 to a PC and copy the field code library file to the System folder of the TSC2.
Under Job → Properties of Current Job, set the Feature Library to NRCS CIVIL 3D (the uploaded file).





These field codes can be used in standard point measurement or can be used with the Measure Codes feature.  To measure codes, select Measure → Measure Codes.


Each group is a set of 9 buttons. Select an existing
group from the drop down box in the upper left or click Add group to add a new group.


To define what code is associated with a button, click and hold on the button.

The active feature code library will be shown, if
applicable. Alternately, the code could be manually entered. Type the code for the button or select a code from the list.

Click Enter.

Repeat for the other 8 buttons.



Once finished, the buttons should all display a code. At right would be a set of buttons useful for surveying an agricultural waste management system.





It could be useful to construct another group of buttons that includes codes for automatic linework (such as B, E, CLS, PC, PT, etc.). See the automatic linework section for more information on coding buttons to facilitate automatic linework.

Notable also is that the nine buttons correspond to the numbers 1-9 on the keyboard of the TSC2. This means that if 5 is pressed, a CL shot will be measured and stored. This is particularly useful for surveying in cold weather to avoid using a stylus with gloves or mittens.

Selection of the up arrow by the Measure key in the bottom right will scroll to the Options button. Click Options.


A template can be used to facilitate easy switching of a common cross section. As an example, a road that is being surveyed is considered. If there is to be a ground shot on each side and each shoulder is to be surveyed, a template with 4 elements could be set up.  The buttons will be reduced to the number of elements selected for the template and should be set to the codes for the cross section points.


The default for the direction is Off, indicating that no template is turned on.  To use a template, the direction could be set for Left to Right or Zigzag, depending on how the surveyor plans to survey the road.





When active, the template means that the highlighted button will switch automatically after each shot, enabling the survey points to be collected in sequence by clicking Measure.








Surveying for Automatic Linework

In the field, the codes in the TSC2 can be used to facilitate automatic linework in Civil 3D.  The automatic linework control words and settings are set in Civil 3D by the methods in the Automatic Linework section later in this help sheet.  Civil 3D also allows the option to create linework by codes that are repeated.

The coding for the automatic linework includes insertion of control words or letters into the description of points.  The control word is inserted after the control word and after a space has been inserted.

As an example, take a feedlot with two different pens.  Both pens would be surrounded by perimeter fence.  Starting at a corner of fence 1, the line for the fence could be started by surveying the first point using a code such as FC1 B (where FC is the fence code, 1 notes the first fence, and B is the command for begin).  The next corners could be surveyed as FC1.  The last corner should be coded as FC1 CLS (fence shot, fence #1, close).  Similarly, a fence 2 could be surveyed the same way. 


The survey is then imported into Civil 3d by the methods outlined in other help sheets (including point insertion).  If the linework options are turned on, the result should be a figure as shown below.  


The blue lines are the linework drawn automatically by Civil 3D.  Notice in the example that the fence for Pen 2 was selected and it has automatically been placed on the W.Plan.Fenc.Exst layer based on the nrcs Figure Prefix Database.  In a layout, these lines will then show as the existing fence linetype.  


They may be left as survey figures for further survey import management or could be exploded and managed as polylines.


Automatic Linework in Civil 3D

Civil 3D has the option to complete automatic linework for surveys using field codes that match or using special codes that the surveyor designates linework to begin and end with.  

Open the Toolspace and access the Survey tab.  

Expand the Figure Prefix Database element on the tree.

Right click on the nrcs figure prefix database (or an alternate one to be used).  Select Manage Figure Prefix Database.  A list of the field codes stored in the figure prefix database will be displayed.





 
The commands New, Copy, and Delete are activated by the buttons in the top left part of the window.  These can be used to edit the list if needed.  These field codes should correspond to the standard description key sets used during survey import.  It is also possible to select which codes are to be breaklines with the checkbox in the Breakline column.  Example: BK (bank) is a breakline in the list and FC (fence) is not. 

Click Ok when finished reviewing and editing the list.  

Right click on the nrcs figure prefix database name and select Make Current

Expand the Linework Code Sets element.  Right click on nrcs_linecodes and select Properties.

In the dialog box that opens, note the various codes that set commands for the line work.  As an example, the Begin command starts a line and End stops it.  Similarly, PC begins a curve and PT ends a curve. 
 
The option “Automatic begin on figure prefix match is defaulted to be on.  This determines if lines are drawn for matching field codes in all cases or if linework is completed only for the special codes listed. 
   
Click Ok when finished editing the codes.  

Right click on nrcs_linecodes and select Make Current to ensure that they are applied upon survey import.  Survey import is covered in the Survey Processing help sheet.  


NRCS Field Code for AutoCAD Civil 3D 2012  (Please note that the description key sets in Civil 3D are case sensitive.  The national NRCS template will match the uppercase codes shown.  Lower case field codes used in the TSC2 will not be recognized without updating the description key sets in the template.)


	60D
	60D NAIL
	
	OB
	OVERFLOW BOTTOM

	AS
	AUXILIARY SPILLWAY
	
	OT
	OVERFLOW TOP

	BEG
	BEGIN
	
	PB
	POWER BOX

	BK
	BREAK LINE #
	
	PC
	POINT OF CURVATURE

	BLD
	BUILDING
	
	PIN
	PIN #

	BM
	BENCHMARK #
	
	PL
	PROPERTY LINE

	BORE
	BORING
	
	PP
	POWER POLE

	BORR
	BORROW LIMIT
	
	PVC
	PVC PIPE

	BT
	BACK TOE
	
	RB
	RIGHT BANK #

	BU
	BURIED UTILITY
	
	RCP
	REINFORCED CONCRETE PIPE

	BW
	BOTTOM OF WALL
	
	RECALL
	RECALL

	C3
	3 POINTS OF CURVE
	
	RS
	ROAD SHOULDER

	CE
	CONCRETE EDGE
	
	SEED
	SEEDING AREA

	CL
	CENTERLINE
	
	SMP
	SMOOTH METAL PIPE

	CLOSE
	CLOSE
	
	SPIKE
	SPIKE #

	CLR
	CLEARING LIMIT
	
	SR
	STRUCTURE RIDGE

	CMP
	CMP PIPE
	
	ST
	STRUCTURE TOE

	CONT
	CONTINUE
	
	START
	START

	CP
	CONTROL POINT #
	
	TB
	TELEPHONE BOX

	CR
	CENTERLINE ROAD
	
	TBM
	TEMP BENCHMARK #

	CV
	CULVERT
	
	TC
	CONIFEROUS TREE

	DA
	DRAINAGE AREA
	
	TD
	DECIDUOUS TREE

	DIV
	DIVERSION
	
	TER
	TERRACE RIDGE

	ED
	EDGE DITCH
	
	TI
	TILE INLET

	EDGE
	EDGE
	
	TO
	TILE OUTLET

	END
	END
	
	TOE
	TOE

	ER
	EDGE ROAD
	
	TOP
	TOP

	EW
	EDGE WATER
	
	TP
	TURNING POINT #

	FC
	FENCE #
	
	TR
	TERRACE RIDGE

	FCCOR
	FENCE CORNER
	
	TT
	TERRACE TOE

	FCTEE
	FENCE TEE
	
	TTI
	TERRACE TILE INLET

	FL
	FLOW LINE #
	
	TW
	TOP OF WALL

	FLJCT
	FLOW JUNCTION
	
	WALL
	WALL

	FLOOR
	FLOOR
	
	WE
	WATERWAY EDGE

	FTG
	FOOTING
	
	WELL
	WELL

	G
	GROUND
	
	WF
	WATERWAY FLOW LINE

	GB
	GRAIN BIN
	
	WL
	WATER LINE

	HUB
	HUB #
	
	WORK
	WORK LIMIT

	INSTR
	INSTRUMENT #
	
	WT
	WELL TOP

	IP
	INSTRUMENT #
	
	WW
	WATERWAY

	LB
	LEFT BANK #
	
	X
	FENCE

	LOT
	LOT
	
	XC
	FENCE CORNER

	M
	MISCELLANEOUS
	
	XT
	FENCE TEE






SURVEY PROCESSING

Coordinate Systems and Georeferencing

Coordinate systems can be managed in both the TSC2 and within Civil 3D.  They do not have to match, but to match them will facilitate much less error and possibility for survey points or construction points being shifted due to variability in coordinate systems.  
Often surveys for NRCS scale work are performed in an arbitrary coordinate system – such as (N,E,Elev) of (10,000, 10,000, 100.00).  However, they can be done in a projection system such as UTM coordinates.  This allows for the survey to be placed in AutoCAD Civil 3D and utilize ortho photos (doqs) and topographic maps (drgs) without a need to shift either the survey or the images to match coordinate systems.  To further increase the accuracy and referencing of a survey, an OPUS transformation could also be performed to match the elevation values to the mean sea level reference system.  Further, having a survey in UTM coordinates can enable easier data transfer from applications such as Arc Map, using dtm information, and so forth.  
At right is a reference file from an ortho photo that outlines the projection for the image (Brookings County 2010 photography).  As in many cases, this photo was projected in UTM grid coordinates with NAD 1983 as the datum and zone 14 as the UTM zone.  This coordinate system would therefore be a good choice to survey and project to in both in the TSC2 and in Civil 3D.  
Non-matching coordinate systems could lead to point shift and errors during construction staking, especially if points are passed from PC to TSC2 in csv file format. 
 



Set Drawing Coordinate System in TSC2
The coordinate system in the TSC2 is set in the properties of the job.  To view or change it, select it during job creation or go to Job → Properties of Current Job.  
The Coord. Sys.: is the first element listed.  The example shown has the coordinate system set to Zone 14, UTM coordinates (same as the above drawing reference file).  
If using an arbitrary coordinate system (such as 10,000, 10,000, 100.00), this will likely say “No projection No Datum” or “Local Site”.  
To change the coordinate system, click the gray bar.  
The coordinate system selection box will open.  To use UTM or another defined coordinate system, pick Select from library.  To use No projection/no datum, select that option. 
Click Next.  
The Select from library option will require the coordinate system to be defined.  The system, zone, and datum can be selected from the drop down menus as shown.  
A geoid model can also be selected here.  Note that to use a geoid model, the geoid model file must be defined and stored on the PC at C:\program files\common files\Trimble\GeoData or errors may occur when trying to import the survey to Civil 3D.  
Click Store when finished.  
If the No projection, No datum option is selected, the options are fewer to define the coordinate system.  The coordinate type can be set, a project height entered (which should be within about 100’, based on a topographic map), and the choice to use a geoid model can be made.  
Click Enter and Store when finished.  


Set Drawing Coordinate System in Civil 3D
In the Toolspace, click on the Settings tab.
Right click on the drawing name at the top of the tree and select Edit Drawing Settings.
In the Available Coordinate Systems dropdown, select the system that matches that of the data collector survey (ex: UTM NAD 83, Zone 14)
Click Ok when finished
An alternate method to change the drawing coordinate system is to use the MAPCSASSIGN control word and set it in the dialog box that opens.  





Uploading Survey using Trimble Link
Open the drawing in AutoCAD Civil 3D that will be used to import the survey.

Open the Toolspace and switch to the Survey tab.  Right click on Survey Database and select Set working folder.  Browse to a folder or create a new on that will be used to store the survey to be imported.  



Connect the TSC2 to the PC using the USB cord
Click on Trimble Link on the Ribbon
Click Import Job




Select General Survey and click Open

If General Survey is not listed, click the Create New Device Icon and add it by selecting General Survey and clicking Ok.  


In the Open dialog box, click on the name of the survey to import and click Open.  
In the Check-in survey dialog, review the survey as needed and click Ok when finished. 





The Import Survey Data process will start.  In the first box, select an existing survey database from the list or create a new one.  
Edit the Survey Database Settings if needed by clicking on the button. 
Click Next when finished. 
[image: C:\Users\Justin.Bonnema\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.Word\New Picture (6).bmp]In the specify Data Source dialog, select Field Book File as the data type and click the icon next to the specified file box.  
Browse to the file for the survey (in the working data folder) and click Open.  
Click Next. 


In the Specify Network box, select the name of an existing network or click Create New Network to create a new one.  
Click Next.  


In the import options box, change the options that affect the import of the survey if needed.  
Two to note are the Process linework during import and the Insert survey points check boxes.  


Importing Survey Points from *.csv File
To import Survey Points from a *.csv (comma separated value) file, the file must be exported from the TSC2.
To export the points, open the Job to be exported. 
Select Jobs → Import/Export → Export fixed format files
The file name should be set to give an appropriate name for the file.  Click the small folder by the name to change the location where the exported csv file will be stored.  

The file format should be set to Comma Delimited and the Fields 1 through 5 set to Point Name, N, E, El, Point Code
Click Accept
In the Select points dropdown menu, select the option for which points to export.  All points is typical, but if a small selection of the points is to be exported, the other options can be used
Click Enter
A confirmation box will appear when the export is finished.  
To import the csv file from the data collector, connect the TSC 2 to the PC using a cable.  
Browse to the Trimble Data/(user)/Export folder (or alternate if the save location was changed during point export).  
Copy the file from the TSC 2 folder to a survey file folder for the project.
Alternately, Trimble Data Transfer may be used to import the points.   
Open Trimble Data Transfer
Select General Survey as the device


Click the Receive tab
Click Add
In the Files of Type dropdown, select Comma Delimited Coordinate Files.
Click Browse to set the destination folder for the file. 
Click on the filename and click Open
Click Transfer All
In the Transfer Completed dialog box, click Close. 
[image: C:\Users\Justin.Bonnema\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.Word\New Picture (17).bmp] Survey points from a *.csv file may be imported directly as points or managed in the survey tab of the Toolspace.  Using the survey tab allows for automatic linework, translation, rotation, and other advanced survey management methods to be performed.  The survey tab management is shown here.   
In the Survey tab, right click on the database name and select Open for Edit.  
[image: C:\Users\Justin.Bonnema\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.Word\New Picture (5).bmp] 
Right click on the Database Name and select Import →Import point file.  



[image: C:\Users\Justin.Bonnema\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.Word\New Picture (6).bmp]

Browse to the *.csv file to use and click Open.





[image: C:\Users\Justin.Bonnema\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.Word\New Picture (8).bmp]In the import point file dialog box, note the options to process linework during input, to insert figure objects, and to insert survey points.  Typically these options would all be selected.  




[image: C:\Users\Justin.Bonnema\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.Word\New Picture (19).bmp]Survey Calibration in Civil 3D
Under the Survey tab of the toolspace, find the Survey Database to be calibrated.  
Right click on the database name and select Open for Edit.  
Expand the Networks and then expand the Network for the survey.  
Click on Control Points.  
The base used for the survey should be listed in the bottom portion of the window 
Enter the calibration coordinates in the Easting, Northing, and Elevation columns for the point.  
Click the Save [image: C:\Users\Justin.Bonnema\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.Word\New Picture (19).bmp] icon in the upper right of the points area.  
A yellow shield will appear by the name of the network, indicating it requires updating.  
[image: C:\Users\Justin.Bonnema\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.Word\New Picture (20).bmp]Right click on Survey Points and click on Automatic Update to turn it on.  
Right click on the network name and select Update Network.  


[image: C:\Users\Justin.Bonnema\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.Word\New Picture (10).bmp]Right click on Survey Points and select Process Linework to ensure that the linework is up-to-date.
Survey Translation in Civil 3D
To translate and/or rotate a survey, a similar method to calibration can be used.  
Open the Survey Database to be adjusted for edit.
Right click the survey name and select Translate Survey Database.  

[image: C:\Users\Justin.Bonnema\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.Word\New Picture (11).bmp]Enter the point number to be used as the base point to translate or rotate the survey, enter the easting and northing coordinates directly, or click Pick In Drawing and select a location for the base point.   
Click Next

[image: C:\Users\Justin.Bonnema\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.Word\New Picture (12).bmp]
Enter a Rotation Angle, if the survey is to be rotated (dd.mmss format) or enter 0 for no rotation.  
Click Next








[image: C:\Users\Justin.Bonnema\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.Word\New Picture (13).bmp]Enter the coordinates for the northing and easting and the elevation change of the destination point or click Pick In Drawing to select it graphically.  
Click Next


[image: C:\Users\Justin.Bonnema\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.Word\New Picture (14).bmp]
Review the data in the summary screen.  
If the translation needs to be modified, use the back button to return to previous screens.  
Click Finish



Opus Processing


OPUS stands for Online Positioning User Service.  The National Geodetic Survey provides the service so GPS users can have access to the National Spatial Reference System.  This system allows correction of survey positions to a high level of accuracy dependent on the length of survey time and location of the survey.  The results of OPUS processing will be an ITRF and NAD83 coordinate location for the survey point and also UTM, USNG, and State Plane coordinates for the point.  It is recommended that the coordinate systems used for both the TSC2 survey and Civil 3D be set for UTM NAD83, Zone 14 for OPUS processing.    

To use OPUS processing, the information from the base must be logged during the survey.  There are survey styles available for OPUS or the TSC2 settings may be changed for a new or existing survey style.  It should also be noted that a Static solution is better than a Rapid solution, therefore a minimum of 2 hours of survey is recommended if Static OPUS point transformation is to be employed.  

In the TSC2, the typical base option settings are to have a survey type of RTK & infill with a broadcast format of CMR+ or CMRx.  

There may be a survey style on the data collector called OPUS or NRCS OPUS.  If so, that survey style should be set to log the necessary information to perform OPUS processing.  

If an OPUS survey style is not present, one may be created by altering the settings for an existing or new survey style.  
[image: C:\Users\Justin.Bonnema\Desktop\CapScr0033.bmp]
In General Survey, click Exit and select Yes

From the main Trimble Access Screen, Select Settings and then Survey Styles. 

Select an existing style and click Edit or Copy to modify it or create a new style.

The logging device can be set to the receiver or to the controller.  This will affect the method used to download the log file.  The typical choice is to have the information stored in the receiver.
  
After survey work is complete, the stored file must be transferred from the receiver or the controller to a PC before processing.  This transfer can be done directly from the controller to the desktop, from the receiver to the desktop, or from the receiver to the controller and then to the desktop.  




Downloading Observations from the Receiver

Connect the R8 receiver to the computer using either the yellow cable to connect to Port 1 or black cable to Port 2 on the receiver to the serial port on the PC.
  
Power on the R8 receiver

On the PC, start the Data Transfer application

Click on Devices to create a new device.  

Select the GPS Receiver (R/SPS/5000 Series) as the type and click OK.  

Select the port (COM 1 is typical) and input a name for the device in the screens that follow (r8com1 shown).  

Under the Receive tab, click Add and double click on the R8 system. 
 
There will be a list of file names for the observations with a format similar to 20363330.T02.  In this format, the coding is ####ABCD.T02 where ABC represents the number for the Julian day when the survey was completed and D represents the number of the survey for that day (0,1,2,3,etc.).  For the files shown,  20361531.T02 is the file for the second survey on June 1, 2012 (Julian day 153). 
 
Set the destination for the file by clicking Browse

Select the file for the survey 

Click on Open

Click Transfer All

After the file is transferred, there should be a conversion results dialog box that will open.

Click on Ok 

A dialog box will say “1 File(s) Successfully Transferred“

Click on Close

There should now be a file with the name as above with the extension T02 and another with an identical name and a DAT extension.
If connection from the PC to the receiver is difficult to accomplish, the file can be transferred to the data collector under Base Mode and then transferred to the PC from the data collector.

To transfer in this manner, power on the base receiver.

On the TSC2 click on Instrument → GNSS functions.  

Click on Base Mode. 
 
When the connection is established, click on Import Files. 





 
The list of receiver files will be as shown to the right.  Find the file by looking at the date or by the Julian day and number as outlined above and select it by clicking on the Name.
 
Click Import and Start.

The file will be transferred to the TSC2 and stored in the Trimble Data/(user) folder.  From there it can be copied to the PC upon connecting the TSC2 to the PC. 




Downloading observations from the Data Collector

The transfer procedure to move the T02 file to the PC can be accomplished either through Data Transfer or through drag and drop procedures by browsing the collector as a mobile device in a similar manner as transferring a job file or csv file. 
 
Once the T02 file is on the PC, it must be converted to RINEX format for uploading to OPUS.  To perform this process, you will need to have the Convert to RINEX program.  

Open Convert to RINEX on the PC

Select File  → Open

Browse to the T02 file that will be converted.  

Once opened, note the antenna height as shown.  

Select File → Convert and the file should be converted to RINEX. 
This will generate three new files with the name as above and the extensions 12o, 12n, and 12g, with the files saved in the same location as the T02 file.

Uploading Survey Observations File to OPUS

Visit the OPUS website at http://www.ngs.noaa.gov/OPUS/

Click Browse and locate the file that was created with the 12o extension (the observations file) and click Open.

Select the proper antenna from the drop down.  Most often this will be a Trimble R8 GNSS antenna, located near the bottom of the list. 

Enter the antenna height noted from the Convert to RINEX procedure.  

Enter the email address for the results to be sent to. 
 
The length of the survey will determine Rapid or Static upload.  Static is highly recommended, which may require some attention to how long a survey is performed for small sites (must be > 2 hours).  In many cases, a Rapid solution will not be available in SD. 
 
Click on the appropriate Upload button and the survey data file will be sent to OPUS.


Within a few minutes, an email should be received with the OPUS solution.  If the option is selected, there may be an xml file included with the OPUS solution.  An xml file can be used to import an OPUS point to Trimble Business Center (that process is not covered in these instructions).
  
Below is a typical OPUS solution email:
____________________________________________________________________________

FILE: 20361170.12o OP1368740782597

                              NGS OPUS SOLUTION REPORT
                              ========================
All computed coordinate accuracies are listed as peak-to-peak values.
For additional information: http://www.ngs.noaa.gov/OPUS/about.jsp#accuracy

      USER: justin.bonnema@sd.usda.gov              DATE: May 16, 2013
RINEX FILE: 2036117o.12o                            TIME: 21:47:04 UTC

  SOFTWARE: page5  1209.04 master90.pl 082112      START: 2012/04/26  14:22:00
 EPHEMERIS: igs16854.eph [precise]                  STOP: 2012/04/26  18:29:00
  NAV FILE: brdc1170.12n                        OBS USED: 10685 / 10993   :  97%
  ANT NAME: TRM_R8_GNSS     NONE             # FIXED AMB:    53 /    53   : 100%
ARP HEIGHT: 1.478                            OVERALL RMS: 0.013(m)

 REF FRAME: NAD_83(2011)(EPOCH:2010.0000)              IGS08 (EPOCH:2012.3188)
       
         X:      -641703.480(m)   0.006(m)           -641704.284(m)   0.006(m)
         Y:     -4624428.489(m)   0.009(m)          -4624427.173(m)   0.009(m)
         Z:      4331558.055(m)   0.010(m)           4331557.990(m)   0.010(m)

       LAT:   43  2 47.16312      0.002(m)        43  2 47.18797      0.002(m)
     E LON:  262  5 59.51865      0.007(m)       262  5 59.47548      0.007(m)
     W LON:   97 54  0.48135      0.007(m)        97 54  0.52452      0.007(m)
    EL HGT:          417.551(m)   0.013(m)               416.635(m)   0.013(m)
 ORTHO HGT:          443.725(m)   0.023(m) [NAVD88 (Computed using GEOID12A)]

                        UTM COORDINATES    STATE PLANE COORDINATES
                         UTM (Zone 14)         SPC (4002 SD S)
Northing (Y) [meters]     4766558.194            82123.194
Easting (X)  [meters]      589581.136           798218.974
Convergence  [degrees]     0.75080845           1.67854754
Point Scale                0.99969872           0.99995636
Combined Factor            0.99963326           0.99989089

US NATIONAL GRID DESIGNATOR: 14TNN8958166558(NAD 83)

                              BASE STATIONS USED
PID       DESIGNATION                        LATITUDE    LONGITUDE DISTANCE(m)
DL6462 ECSD EROS_USGS_SD2006 CORS ARP      N434401.292 W0963650.385  129190.3
DL3887 MNBV BEAVER CREEK CORS ARP          N433629.883 W0962241.338  138331.9
DL9808 NELY NDOR LYONS CORS ARP            N415617.717 W0962733.488  170833.0

                 NEAREST NGS PUBLISHED CONTROL POINT
OQ0913      T96N R60E SEC 36 SE COR        N430458.685 W0975217.058    4690.3

This position and the above vector components were computed without any knowledge by the National Geodetic Survey regarding the equipment or field operating procedures used.
 _________________________________________________________________________________
[image: C:\Users\Justin.Bonnema\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.Word\New Picture (17).bmp]
Use AutoCAD Civil 3D to calibrate survey

The survey should be uploaded to the Survey tab of the toolspace following the procedures outlined in the Survey Processing section of this help guide.
 
Under the Survey tab of the toolspace, find the Survey Database to be calibrated.
  
Right click on the database name and select Open for Edit.  



[image: C:\Users\Justin.Bonnema\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.Word\New Picture (19).bmp]

Expand the Networks and then expand the Network for the survey.  

Click on Control Points.  

The base used for OPUS processing should be listed (Point Number 1 in the example)

Enter the OPUS coordinates in the Easting, Northing, and Elevation columns for the point.
  
Click the Save [image: C:\Users\Justin.Bonnema\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.Word\New Picture (19).bmp] icon in the upper right of the points area. 
 
A yellow shield will appear by the name of the network, indicating it requires updating.
  
Right click on Survey Points and click on Automatic Update to turn it on.  
[image: C:\Users\Justin.Bonnema\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.Word\New Picture (20).bmp]
Right click on the network name and select Update Network. 
 
Right click on Survey Points and select Process Linework to ensure that the linework is up-to-date.


Use Data Collector to Calibrate Survey 

Follow the steps in the Site Calibration section of this guide and use the OPUS coordinate points as the calibration point coordinates.  Points can then be exported from the TSC2 in *.csv file format or uploaded to Civil 3D as a survey using the procedures outlined in Survey Processing of this guide.    
If this method is to be used, it is highly recommended to not download and use the survey prior to OPUS calibration in the TSC2.  OPUS requires a minimum of 24 hours prior to processing to obtain accurate results based on processed observations.  




ADVANCED MAP OPERATIONS


Using a DXF file as a background map
From AutoCAD Civil 3D, Terramodel, or any program capable of exporting a file in DXF format, a background map in the TSC2 can be utilized.  
In Civil 3D or Terramodel, do a File – Save as and click the Files of Type dropdown.
Select a dxf format to save the drawing and browse to the location to save it
Click Save
Copy the dxf map to the TSC2 by copying it to the Trimble Data/(user name) folder on the TSC2.
Shown is a TSC2 folder with a map titled Example.dxf, which will be used as the example map.  The job file for the sample project is also shown.  
In the TSC2, click  General Survey →Jobs →Open Job and open the job to use the map with.
Click Jobs →Properties of Job

Active Map will likely say “none”.  Click on the gray bar to open the active map dialog box. 

A list of available dxf files in the project folder will be visible.  The layers for each map can be seen by expanding the drawing with the + button. 
To activate a map, click to the left of the name to cycle through the options for the map.  The general format of the icons is: 
black checkmark = all layers visible not selectable, 
gray checkmark = some layers visible none selectable, 
black checkmark with black box =  all layers visible and selectable, 
gray checkmark with box = some layers visible and selectable.  

The recommended setting is to use the checkmark and box so that the layers are selectable.  
The layers can be individually managed as well, with the same format for the icons.  This allows for a high amount of map customizability.   For the example, the layers for 1.Bndr and 1.Bndr.Surf.Modl were turned off and the other available layers made selectable, creating the gray box and checkmark by the example.dxf drawing name.  
Click Accept when the map is activated and the settings are as desired.  In job properties box, the active map should now read “1”.  
Click Accept 
Click Map  on the right side of the screen.  The map may take a few seconds to load.  
Zoom and pan to the site as needed.  The lines on the map should match the lines from the AutoCAD dxf file used to generate the map.   When a survey or stakeout is in progress, a cross hair will indicate real-time position of the rover on the map.  This is quite useful for estimating locations of structures and components.  
Stake an element from the map 
When a map is activated as outlined above and the elements in the dxf are made selectable, those elements may be selected for staking.  
As an example, assume that the angled section of the pipeline shown at right needs to be staked.  
Click on the element to select it.  If multiple items exist on the same point or line, a dialog box will open for selection.  
Hold the stylus on the selected element
Select Stake out alignment 
The staking procedures will begin and allow the alignment to be staked at any station.  
Note that the elevations will be based on the elevations the item selected had in the original dxf file.  To stake vertical elevations, the alignment could be used to make a road (see other help sheets for this procedure).  

Use the Active Map to create a point at any location 
If a map element is currently selected, click and hold on a blank section of the map
Select Clear Selection
Hold the stylus on the screen at the location for the point 
Select Key in point 
Input the point name, code, and coordinates (including elevation).  
Click Store 
The point can now be seen on the map and could be staked out.  

Survey a DTM (digital terrain model) that has been created in Civil3D
The Trimble Link section of the Ribbon can be used to export a surface model from Civil 3D in triangulated terrain model format.  
Click on the Trimble Link tab on the ribbon 
Select Export Surface.  
Select the surface to be exported 
Click Ok  
Connect the TSC2 to the PC
Connect to the TSC2 using General Survey 
Browse to the folder on the TSC2 where the model will be used (the folder where the job file is stored).  


Click on Save 


Now that the model is stored in the data collector, it can be used to Stakeout the DTM.  
Click on Stakeout →DTMs.  




The Stake out DTM screen will be shown.  
The DTM to be staked is selected

A vertical offset is available

The Antenna height should be set to the rover antenna height.

Click Start for real-time staking of the DTM at any location on the model.  


The staking screen for a DTM is shown at right.  The V. Dist DTM shows the cut/fill to the location of the rod in relationship to the DTM.  







File Conversions

There are three methods of converting old job (*.job) and survey style (*.sty) files within the Trimble Access software suite:

Automatic File Conversions
Manual File Conversions
File Conversions during upgrade.



Automatic file conversion

When transferring files from the office to the controller in the field using the AccessSync service, some files types can be automatically converted to the version required by the field controller. You must have a valid AccessSync license to use this service.

Automated file conversion happens "behind-the-scenes"; to use this service all you need to do is copy the files that require conversion to the appropriate folder within the Trimble Connected Community project site and send the file to the field using the AccessSync service.

The following file types can be converted during a transfer:

	File type
	File extension
	From version

	Trimble Access job files, used by:
- General Survey
- Roads
- Tunnels
- Mines
	


*.job
	

Trimble Access system, version 1.0.0 and later

	
Trimble Access template files
	
*.jot
	Trimble Access System version 1.5.0 and later

	
Trimble Access survey style files
	
*.sty
	Trimble Access system, version 1.0.0 and later

	
Trimble Survey Controller job files
	
*.job
	Trimble Survey Controller software, version
11.00 and later

	Trimble Survey Controller survey style files
	
*.sty
	Trimble Survey Controller software, version
11.00 and later



If an unsupported version is sent to the field, or if the file conversion fails (for example, if the job is
corrupted), then the original file is sent with no conversion applied. When you attempt to open an unconverted job, an error message appears stating that the version is not supported.






Notes
Files are only converted when Trimble Access system version 1.4.0 or later is running on the field controller.
Files can be converted when they are placed in either the To the Field folder or subfolders, or in the To All Users folder or subfolders on the Trimble Connected Community.

Manual file conversion

The manual file conversions is a freely available service hosted within the Trimble Connected Community. It enables you to upload job or survey style files to a Trimble hosted server, select the version you wish to convert to, and either save the files back to your local PC or directly onto your Trimble Connected Community organization for transfer to the field. The following table lists the file types that can be converted to any later version, however you can not downgrade jobs to earlier versions using this service.

	File type
	File extension
	From version

	Trimble Access job files, used by:
- General Survey
- Roads
- Tunnels
- Mines
	


*.job
	

Trimble Access system, version 1.0.0 and later

	
Trimble Access template files
	
*.jot
	Trimble Access system, version 1.5.0 and later

	
Trimble Access survey style files
	
*.sty
	Trimble Access system, version 1.0.0 and later

	
Trimble Survey Controller job files
	
*.job
	Trimble Survey Controller software, version
11.00 and later

	Trimble Survey Controller survey style files
	
*.sty
	Trimble Survey Controller software, version
11.00 and later




Manual File Conversion

To use the manual file conversion service:

1. Browse to the manual File Conversions service:
Browse to http://my.trimbleaccess.com and navigate to the Survey Tools area. You can access this area regardless of whether you have an Trimble Connected Community organization. If you do have a TCC organization you can sign in to access additional tools.
From within Trimble Business Center:

1. Navigate to File , TCC then click on Trimble Access Services.
2. Click Sign in in the title bar and sign in with the credentials provided by your sitemanager.
3. Click.






Note - Within Trimble Business Center, you can define your Trimble Access Services credentials so these do not need to be entered every time you sign in. For more information, see Accessing Services via Trimble Business Center

2. Click Select files ; browse to the folder location containing the file/s, select the files and click Open.  You can only select either job files or survey styles at a time, not both. Once you have added all the files you want to be converted to the list, click Next .
3. Select the version you wish to convert to. Only versions later than the latest version in your list will be displayed. You can only select one version to convert to, even if you have multiple files in the list. Click Next .The files will be uploaded to the Trimble hosted server and converted to the version selected.
4. The results of the conversion will be displayed. All files that have been successfully converted will be listed as hyperlinks.
To save the files locally onto your PC, click each hyperlink and select the location in which to save the file.
If you were signed into your Trimble Connected Community organization, you can choose to save the files to a Trimble Access project site within the Trimble Connected Community. To do this:
a. Select Save to my Trimble Connected Community file space . Click Next .
b. A list of Trimble Access Project Sites that you have access to will be displayed.
Select site that you wish to save the files to.
c. Select the folder that you wish to save the files to. If you want to send the files to a field user via AccessSync, expand the username folder by clicking on	and then select the To The Field folder. If you want to send the files to all users on the project select the To All Users folder. Click Next .

5. The results of the file save will be displayed. Click Finish to return to the start of the wizard and convert more files.






CHARGING THE R8 EQUIPMENT


There are 7 batteries to be charged. 		

R8 Base receiver – 1 battery + 1 spare battery
External yellow battery (brick)
R8 Rover receiver – 1 battery + 1 spare battery 
Data collector
External car battery  (only used with external Trimmark III radio)  

Procedure

Separate the charging cords. 

External Yellow Battery: The cord connected to the yellow external battery (brick) will connect to the female end of a charging cord that has a black box with indicator lights attached to it. The yellow charge light should light up when the battery is connected and the end is plugged in.  When this battery is fully charged, the yellow “Charge” light will go out.  












R8 Base & Rover Receiver: The R8 Base and Rover Receiver each have two rechargeable batteries that look similar to camcorder batteries.  One is installed in the Base and Rover, the other two are backups.  Place the rechargeable batteries in the charger by lining up the appropriate terminals.  













TSC2 Data Collector: Plug the charger cord into the only single pin port on right bottom corner of the TSC2.  The TSC2 will have a blinking green light activate when it is charging.  It will go to a steady green light when it is fully charged.  














External Car Battery: Use the car battery charger for this battery.  Connect the car battery charger to the car battery as you normally do.  You will want the battery charger set on the trickle charge so it can be left charging overnight. 















MAINTAINING THE LITHIUM ION BATTERIES
Note:  This information was provided by Nathan Kupfer (Bismark, ND) of Frontier Precision.
Lithium-Ion batteries provide 300–500 discharge/charge cycles, which equals a life expectancy of 1–2 years, depending on temperature exposure and severity of use.
► Keep the battery cool: store it at a temperature of 15–20°C (59 – 68°F) and avoid prolonged exposure to direct sunlight. 
► Fully charge the battery before use. 
► Avoid frequent full discharges. Deep discharges will put an additional strain on the battery. Partial discharges with frequent recharges are better for the battery. 
► Recharge the battery as soon as possible after a full discharge.
►Though the battery is memory free, applying a deliberate full discharge once every 30 charges will calibrate the batteries, synchronizing the fuel gauge with the battery’s state of charge. Ignoring this will cause the fuel gauge to become increasingly less accurate. Battery life will not be affected. 
► Store the batteries on charge whenever they are not in use. 
► For long-term storage keep the battery at approx. a 40% charge level. 
► A new battery should be placed in the charger and fully charged before use.


MANAGING TSC2 RAM
Note:  This information was provided by Steve Richter (St. Cloud, MN) of Frontier Precision.
Periodic management of the RAM on the TSC2 is encouraged to increase speed and performance.  

Complete the following procedure periodically on the TSC2.
On the TSC2 windows desktop screen, click on the very lower left corner to bring up the Start Menu(or press Ctrl+Esc).
Settings
Control Panel
Double click RAM Backup
Click Backup Now
	Click OK
Click Delete
	Click YES
	Click YES
	Click NO
The TSCe will then reboot.
On the TSCe windows desktop screen, click on the very lower left corner to bring up the Start Menu (or press Ctrl+Esc).
Settings
Control Panel
	Double click System
	Click on the Memory tab
Slide the ruler to the left to allocate about 5,000 to 6,000 KB for Storage Memory (leaving over 40,000 KB for Program Memory).
		Click OK
Close out of Control Panel
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