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Getting Started

1. Getting Started

This manual is formatted as a hands-on tutorial, which can be used by novice or experienced users. Step
by step examples use prepared documents and data files to illustrate tools needed for common Terrain
Tools and RoadEng® tasks.

Files

The tutorial files referred to in the following examples can be installed from the RoadEng install
CD/Flash Drive or from Softree’s web site::

CD or Flash Drive
An Auto-run screen should appear when the RoadEng Forest Engineer install medium is
inserted. (If Auto-run is disabled, view the device in Windows Explorer and run the
executable manually). Select Install the Tutorial Files.

Web  Go to the Support-Documentation Updates page on Softree’s web site:
http://www.softree.com/Support/Support _Documentation.aspx . In the Forest
Engineering section, click the link to download the Tutorial Files and Documentation
installer. Open this file to install.

Documents
The tutorial files (data sets) will be installed in the folder below by default:
C:\Users\Public\Documents\Softree\Training70\SurveyMap

It is possible to change this folder at install time; you can also copy it to a new location afterwards if you
wish. We will refer to the install folder as <SurveyMap> in the examples below.

Defaults and Layouts
The setup and layout files required for the examples are saved in the folder below:
<Defaults and Layouts>\Training

Where <Defaults and Layouts> depends on your operating system and application install. The common
location for <Defaults and Layouts> is shown below:

XP: C:\Documents and Settings\All Users\Application Data\Softree\RoadEng
Vista: C:\ProgramData\Softree\RoadEng
Windows?7: C:\ProgramData\Softree\RoadEng

Note: You can always determine the actual <Defaults and Layouts> folder by running the Terrain Module,
selecting menu Module | Setup and clicking on the Install tab.



http://www.softree.com/Support/Support_Documentation.aspx
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Don’t save files (in most cases)

Most of the following examples end with the phrase: “... do not save changes”. If you modify the tutorial
files, they will no longer work with the steps in the exercise; this will prevent you, or someone else,
coming back and doing the exercise again. In the event that the files do get modified, you can always
delete and re-install the tutorial files.

Demonstration Mode

RoadEng® requires a password or USB hardware key (dongle) for each licensed copy. If you do not have
a license, Demonstration Mode allows you to preview and test functions before purchasing. In
Demonstration Mode printing and file saving are disabled.

Note: Many of the examples in this manual can be successfully completed in Demonstration Mode.

Function Groups

Some RoadEng® (and Terrain Tools®) products have certain features; we classify these optional features
by function group.

If you do not have a password or hardware key, then only a few Terrain Module function groups are
permitted without entering Demonstration Mode. To view or change the enabled function groups:

1. Select Module | Setup from the menu bar; an Options Dialogue box appears. Click on the General
tab.
2. Click on the Menus button to open the Menu Customization Dialogue box.

Function group items with a red circle before them are permitted in Demonstration Mode only. A
checkmark beside an item indicates it has been enabled.

Permitted but Menu Customization
not enabled Functional Groups:
tapping and Crafting a
Diigitizing [Dremo mode only)
Impart B asic
Permitted and Expart Basic [Demo mode only]

tult-Flot Output Sheet Generation [Demo mode only)

enabled Frafile *indow [Demao mode anly)
Prafile Drafting and Desgign (Demo mode only) ;I
. I Select function oK, I Cancal
Permitted arcel_|
only in demo
mode

Figure 1.1: Function groups displayed in the menu customization dialogue
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Function Groups Required for Examples

All required function groups are listed prior to each example in this manual. If you do not have permission to
use all the required function groups, you may wish to skip the example. Also note that some function groups
may be disabled even if you have permission to use them — this is so users with a lesser license can still do the
example.

If you attempt to open a tutorial file containing function groups that are not permitted in your licensed
software you will be prompted with the message box below:

Mon Permitted Functions Found In File |
File conkains Functions which are nok permitted,

" Disable file Functions which are not currently permitked.

% Keep all file Functions and revert to DEMO mode.

Conkinue I Cancel

Figure 1.2: Function groups not permitted prompt

To continue the example you must respond “Keep all file functions and revert to demo mode”. In demo
mode printing and saving are disabled.

On-line Help

Help information is available by choosing the Help menu or pressing <F1> on your keyboard. The On-
line Help includes detailed technical information about menus, dialogue boxes, and operation of the
program.

It may be useful to refer to the On-line Help while working through the examples in this manual.

Tutorial Units

Most examples in this tutorial are in Imperial Units (feet). To correctly follow the examples ensure
Imperial (ft) units are enabled in the Module | Setup dialogue box. If other units are used they will be
specified at the start of the example. The procedures and concepts described apply to all unit systems.

Checkpoints ‘/

Checkpoints (identified by the checkmark above) indicate the beginning of an example or a place where
you can jump in without completing any earlier steps. All files required to start from a checkpoint are
included in the Tutorial install.
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Conventions

e The following conventions are used throughout the manual:

e Menu functions are delimited by a line “|”. File | Open means to click on File in the menu bar
and then select Open from the drop down menu.

o Dialogue box control (like buttons) and heading names are italicized.

e The symbols “<>" contain keyboard functions. For example < shift-enter> means: hold down the
Shift key and press the Enter key.
e File names and path names are bold.
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2. Functional Overview

The Survey/Map module was developed for survey applications in the forest industry. It can be used with
a variety of survey equipment and accuracy requirements, including clinometer/compass, theodolite,
level, and EDM. GPS coordinates can also be included to geo-reference traverses and for coordinate
adjustments.

Survey Map Screen

Survey/Map includes facilities for field note capture, adjustment and display. Two main screens are
available for entering and manipulating survey data; a fully customizable spreadsheet for field note
capture (Traverse Screen) and a fully customizable plan display window for displaying one or more
traverses (Map Screen).

bl
File Edit GPS View Module Window Help
[DEeRESR] A/ Elaacxals[one e~ | HD: - alle |
JRI=IET0 8 main.map o xi
Station | T... Fore Azim| H.D. S.D. |Sip.[%) p.[%){S.D SSR Slp= =
FS 40.0 9.8 9.9 -16
180.6 114169 T.132115.9 1-114111.1 7
FS 24.0 5.5 5.6 15
175.1 136{27.6 T.36{33.8 T,-113/13.6
FS 26.0 1.4 1.7 -21
163.7 135{18.5 T.38/41.7 T,-135/14.7 °
FS 31.0 17.5 18.6 -36
146.2 13328 T.39/51.9 T.3-190/2.3 T,
FS 30.0 7.7 8.1 34
138.5 49/14.8 T.41/39.7 T,4-49/6.0 T.-
FS 42.0 25.2 26.1 26
1133 54440.5 T,45/15.8 T,4-54/26.9 T,
FS 52.0 21.6 219 15
10.7 53/56.6 T.b31. -63N.2 7T,
IFS 52.0 19.0 19.0 5 _|
9.7 L LT -40}..
FS 36.5 14.0 141 12
117 38124.2 T,49130.5 T,4-40/53.9 T,
FS 30.0 54.6 55.1 14
231 40/53.9 T,40¢.. -0/245 T,
FS 35.0 14.6 14.7 14
8.5 40/53.9 T,40¢.. -45/54.9 T,
FS 36.0 8.5 8.7 22
F 0.0 14.5 T,4039.7 T,40{..| -45/54.9 T,zl -
[+ T DKl I O]
Ready 194.0 -58.0 [ o | 4
Figure 2.1: Survey/Map screens
Shot Types
The following terminology is used in Survey / Map:
FS Foreshot is a shot on the traverse centerline from current instrument position to the next

instrument position.

BS Backshot is a shot on the traverse centerline from current instrument position to previous
instrument position. Matching FS and BS shots are averaged.

IFS  Intermediate field shot is a shot on the centerline which is not a turning point. The
bearing of the IFS shot is assumed to be the same as the next FS which follows.
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Figure 2.2: Centerline shots (FS, BS and IFS)

RS Radial shot is a fore shot off the traverse at any orientation.

Radial Shots (RS)

Main Traverse

5
P4

Figure 2.3: Radial shots (RS)

SSL (SSR) Side Slope Left (Right) are shots assumed to be on a perpendicular bisector

cross section to the main centerline. There are two different types of Side Slope
shots and can be used in conjunction with one another. They are:

SSL-FS (SSR-FS) is a foreshot on the perpendicular bisector cross section. This
point is considered a turning point

SSL-IFS(SSR-IFS) is an intermediate field shot on the perpendicular bisector
cross section. This point is not a turning point.
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See Insert

-
o
()

POC X(1p 1

NOTES
Cross sections (SSL and SSR) are
perpendicular bisector cross sections to the main centreline

Cross section shots can be taken
from the centreline out (SS-IFS) or from point to point (SS-FS)

SS-IFS points are not turning points

Cross Section
Ground Line

CL
Multiple Perpendicular Side Shots

Main Traverse

Perpendicular Bisector Angle

Figure 2.4: Cross section shots (SSL-FS, SSR-FS, SSL-IFS, SSR-IFS)
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Entering and Closing a Boundary Traverse

3. Entering and Closing a Boundary Traverse

This exercise demonstrates how to customize the notes entry options, enter survey notes for a boundary
traverse, close the traverse and create a map.

Note: See Getting Started section for file install folders (<SurveyMap> and <Defaults and Layouts>)

Setting up the Traverse Entry Screen ‘/

1. Open the Survey/Map Module. Select Module /Setup from top toolbar. Check that the Units are
in metric. If correct press cancel.

2. Select menu File | New, select Traverse Document. Press OK.

The Starting Coordinate dialogue box will open. If you enter a start coordinate in a known coordinate
system (UTM, Albers, State Plane, etc), the traverse will be geo-referenced. This is useful for exporting
to GIS systems or Google Earth (see Terrain module). If you are not concerned where the traverse is
located geographically you can accept the default coordinate which is (0,0,100).

The following steps demonstrate how layout files can be used to quickly change the screen format.

3. File | Retrieve Screen Layout and select <Defaults and Layouts>\Training\training block.slt.
Notice how the columns change after this screen layout is read in. Change back to the default
screen layout, by selecting normal.slt from the Screen Layouts box in the toolbar.

Note: Commonly used screen layout files are saved in the <Defaults and Layouts> directory allowing them
to be accessed from the Screen Layouts box. See Getting Started.

4. To customize the traverse entry screen and create a personalized layout file, choose
Edit | Traverse Entry Options or double click on any gray area of the traverse notes to pop up the
Traverse Entry Options dialogue box shown in the figure below.

11



Entering and Closing a Boundary Traverse

Layout files are useful for personalizing the Survey/Map module screen. Window options such as scales,
columns, tab/enter sequence etc. can be setup and saved in a layout file for future use. The default layout
screen for a new traverse is normal.slt.

Traverse Entry Options x|

— Entry and Dizplay Format

# Decimals
Stationing INumeric eq 1201 j I'I
Azimuth | ecimal Degs (0 to 360) =
Slope [ 5jope 2 | |o
Field R, | Station (HD) =l
—Entry Order — Layout——————
Tab/Enter Sequence. .. I M
[~ Top down widths... |
Automatic Extended Entry————— Bow Dplions...l
™ Azimuth Fore/Back shots ~ advanced
[ Inst/T arget Heights [Slope field) Fick Lists...

[ Multiple Side Shats
[T Ground Layers [ Auta Input

d

Options...

[ Save as default
far new taverses

Fant... | ak. I Cancel I

Figure 3.1: Traverse entry options dialogue box

5. To add or remove columns, press the Columns button to open Columns Select dialogue box as
shown below.

Choose columns to display in Notes. x|

—Awailable — Displayed
----- [El Fore Shot +|  Mew Column.. | Station Shift Up |
..... E H.Dist. Type

..... A 5.Dist Edit Coalum... | IEIDIE)B' ?hot Shift Dy |
. ) Dist.
""" (1 Slope D elete Calumm | 5.Dist.
..... & one
A 55 Left Sl
----- B 55 Right m

..... A Gnd

----- Bl Creek
[, T Y | hat
ﬂ_|_>|_|

— Column Degcription

Field for dezcriptive text,

0K |

CANCEL |

Figure 3.2: Columns select dialogue box
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Entering and Closing a Boundary Traverse

6. Change the items in the Displayed list to match the Displayed list in the figure above. To remove
an item from the Displayed list, highlight it and press the Unselect button. Similarly to add an
item to the Displayed list, highlight it under Available and press the Select button. The new item
will appear at the bottom of the Displayed list. Use the Shift Up or Shift Down buttons to move
item positions in the list. When done, press OK.

7. Click on the Tab/Enter Sequence button to open a similar dialogue box to Figure 3.2. Using the
same procedure as above, list in order Label, Type, Fore Shot, Slope and S.Dist. in the Selected
list. Press OK twice to close both dialogue boxes.

Note: To enter horizontal distance, use Edit| Traverse Entry Options, and select the Tab/Enter Sequence
option then add H. Dist. At the same time remove S.Dist.

8. File|Save Traverse Screen Layout. Save the layout as unit in the <Defaults and
Layouts>\Training\training unit

A Softree Prompt appears stating “To make the layout available in your tool bar it must end in .dlt
(Location), .ilt (Terrain), .slt or .mlt (Survey/Map). “ Press OK.

The new customizations are now saved (along with the rest of the Traverse Entry Options), so that they
can be retrieved at another time without having to re-customize. The screen layout will be saved with the
given name and the extension * slt. If you save a screen layout to the \RoadEng directory, it will appear
in the Screen Layouts Box in the tool bar for quick access.

Entering Survey Notes

In the steps above, we have set up the columns and entry mode to allow us to enter a sample set of notes
with the minimum amount of key strokes.

Note: Our sample notes are recorded from the bottom up; if you work the other way, set the Top Down check
box in the Entry Order area of the Traverse Entry Options dialogue box (Figure 3.1).

13



Entering and Closing a Boundary Traverse

Start entering the Block 1 traverse notes shown below.

‘Sta. Az Ko, %S/ope 5.p Tme-2-97
©+4398.0 = EndTraverse
245.0 3.} +/e 43.b
0+855.0 e
292.0 4.8  +/6 gc.4
Sre02
. 290 §8.s s 29.0
O+7LL.7
2.4 N9 -4 2. ¢
04709.3 S
2545 22.8 -u 8.4 _
Ov48/.5 ... 7 main $024.
- 1234.% 2.3 -34 b5.% _ o
Mlo 21! g 14 23.7
ovsis.l o
9720 zo.0 -2 30.7
o568 , ,
_ /970 96.0 -50 51.4 :
ors22-1 o ‘ = endofspur
/990 930 -so 48./
Or479.1 B
_ 1968 652 =20 66.5
Ov4i3.9 -
q8.5 Q7.7 Hq 9. 4
|o+3t6.2 i
“0_’_ . #‘co &Z‘S I4q-5
O+ 2362
IFs 6%.0 +20 6.3
'O*”/- P4 L ] [
2.0 100.0 © 700.0
oM
Y 1 59 +S 55, 0
0072 _ _
_ /2.0 282 +2¢  30.0
oiofLo . ]
... 3545 d2.0 s PO
0.000 s start Traverse 7 = snam &l

Figure 3.3: Blockl traverse notes
9. Place your cursor in the label field at the bottom of the screen and type main 699.1 then press
<Enter> to move to the Type field.

The <Enter> or <Tab> key will move between the fields selected in the Tab/Enter Sequence; <Shift
+Enter> or <Shift +Tab> will reverse the direction.

10. Press <Enter> again to accept the default FS indicating that this is a normal foreshot.

11. Type 354.5 under the Fore Azim column <Enter>.

12. Type 22 under the SIp% column <Enter>.

13. Type 43 under the S.D.column <Enter>, and <Enter> again to bypass the Labels column.

14



Entering and Closing a Boundary Traverse

Note that;

e The Station is calculated and displayed.
e The cursor skips over the HD column to the SIp% column.
e Horizontal distance is automatically calculated from the slope distance and the percent slope.
14. Press <Enter> to indicate that the 2nd line of the traverse is an FS type shot and continue to enter
the notes in the figure above.

At Station 71.2 (the 3" line of the traverse) the Type of the next shot is not FS.

15. When you reach station 71.2, Type field, type “I” or select IFS from the drop menu and press
<Enter>. This indicates that this shot will be an IFS (Intermediate Foreshot).

Note: IFS shots (Intermediate Foreshots) differ from Foreshots (FS Type) in a number of ways. Foreshots
have an azimuth while IFS shots do not. An IFS shot has the same azimuth as the next FS type shot.
Secondly, IFS shots always start at the last station or hub. A number of IFS shots in a row will all start at the
last turning point and all distances will reference back to that station.

When and why are IFS shots used instead of Foreshots or FS shots?

IFS shots are used when approaching a location where topography is important but creating a hub is not (such
as a gully or stream crossing). IFS shots are used rather than FS shots because the total chainage does not
increase and hence neither does the error that can build up with excessive FS type entry.

Radial Shots (RS type shots) like IFS shots always start at the last station hub or turning point but unlike IFS
shots have their own azimuth and hence do not define the centerline of the survey. They are used as reference
(tie) stations or for topography.

16. Press <Enter> .The program will correct the IFS azimuth later when it is defined. In this case it
will be the bearing of the subsequent shot (25.0 degrees).

This traverse has been saved in the tutorial directory as <SurveyMap>\Notes\ block1.tr1.

17. File | Close. Say NO when prompted to save changes.

Creating a Map Document ‘/

A Map Document is a collection of traverse names. Traverses can be added or removed from the map
without affecting the traverse documents.

In this section a map of the boundary traverse entered in the previous section will be created.

1. File| Open <SurveyMap>\Notes\ block1.tr1.
2. To create a map from an open traverse, select View | Quick Map menu, or the Create Map button

from the tool bar. A Map will open that has the name Untitled Map 1. Alternatively right
mouse click | select Quick Map.

3. File| Save the Untitled Map 1 as <SurveyMap>\Notes\blockl.map (blockl.map already exists.
Press Yes when prompted to overwrite the existing file).

15



Entering and Closing a Boundary Traverse

4. Arrange the map and traverse screens side by side, with Window | Tile Vertically. To view the
Station column in block1.tr1 slide the bottom scroll bar to the far left

Note: Clicking on the title bar of a document will activate it. Menu functions and toolbar buttons will change
depending on which type of document is active.

5. Click on blockl.map title bar.

6. Select View| Options to open the Map View Options dialogue box as shown in the figure below.

x|

Map View Options | Projection |

Scale: |EEE

Ratation (deg): ID-D

[~ Section Lines _| T MNorth Amow

W Creeks 2| I Labels 4
I™ Radial Shets ™ Gid =]
[~ Coordinates (hardcopy) ™ Background =
Diefault Font... |

[~ Save as defautt

o]

Cancel |

Help

Figure 3.4: Map view options dialogue box.

7. Select Labels. A check mark will appear beside word Labels. Press the adjacent 2 button that
highlights as soon as Labels is selected. The dialogue box shown below will appear.

Label Selection and Formatting

M ap Yiew Labels

|x

Label | Pnsitinnl

Azimuth

Culvert Size
Elevations

Field Reference
Ground types
Haorizontal Dist
Index

Morthing-E asting
FRadial Shot Azimuth
Radial Shat HD
Radial Shat S0
Radial Shot Slope
Side Slope Left
Side Slope Right
Side shot codes

Slane

Style:

¥ Display

i

%' Fixed size in points [paper space]

Size:

" Wariable size in project units [AutoCAD)

Font... |

black

I -
Iinimun distatice between labels:

Decimals: IN;A I~ | Default

[ptions... |

=

¥ Transparent

—

= =

choose a style to apply....

Fiefresh |

Cancel |

Figure 3.5: Label selection and formatting dialogue box

8. If necessary, activate the Comments label by selecting or highlighting Comments, and select
Display. A check mark will appear beside the word Display, and in front of the label name. A
double click on the label name will also activate and de-activate the label. Press OK twice to

return to main screen.
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Entering and Closing a Boundary Traverse

Map View now displays the 3 comments in the Label column, (main699.1, end spur and main502.1).
9. Select a station in the traverse notes and the cross-hair will move to the corresponding station in
the map.

10. Hover the arrow cursor over the boundary line of the block in the block1.map window, a text box
will appear with the name of the traverse and the station that you are closest to.

11. Left click on the top right corner of the boundary. Two things have happened, the cross-hair
moved to that station in the map and to the corresponding station in the traverse notes.

Note: Double-clicking on a traverse in a map document will open the corresponding traverse notes

=TT
File Edit GPS View Modue Window Help
D & W & [ |[romaimt A BE[&@a QA ook e - alle [ B2 [3¢]
iy blockimap JRIT=TEY
B Il T..| Fore Azim H.D. | Slp.%) = SD. Label
FS 291.0 88.5 1 89.0
.7
FS 291.5 12.4 -4 12.4
709.3
FS 254.5 27.8 21 28.4
681.5 main 6502.1
FS 234.5 62.4 -34 65.8
619.1
FS 197.0 21.1 51 23.7
538.0
FS 197.0 30.0 21 30.7
568.0
FS 197.0 46.0 -50 51.4
522.0 end spur
FS 199.0 43.0 -50 48.1
479.0
m FS 196.5 65.2 -20 66.5
413.8
FS 98.5 97.6 19 99.4
316.2
FS 94.5 145.1 25 1495
236.2
IFS 94.5 65.0 20 66.3
171.2
FS 25.0 100.0 0| 100.0
126.1
IFS 25.0 54.9 5 55.0
7.2
FS 12.0 29.2 24 30.0
42.0
FS 354.5 42.0 22 43.0
0.0 main 639.1

Resdy 2763 1524 i)

Figure 3.6: Final traverse and map documents

Closing the Boundary Traverse ‘/
This example illustrates how to close a boundary by determining its area and the closing error.

1. If the previous exercise was not completed then File| Open <SurveyMap>\Notes\block1.tr1 and
<SurveyMap>\Notes\blockl.map.

2. Use Window | Tile Vertically to arrange the map and traverse documents side by side

Note there is a small gap between the first and last station. See the figure above.

3. Click on the Traverse Document title bar (titled block1.trl) to activate it.

17



Entering and Closing a Boundary Traverse

4. Select Coordinates | Close Traverse. A confirmation prompt will appear asking whether you want
to close the traverse. Press OK.

Softree Message x|

@ Coordinate Adjust Log

Deviation to ABSOLUTE station 898.0 ;I
Horizontal (X) deviation 6.60 m. Error 0.74%

Deviation to ABSOLUTE station 898.0
Vertical (Z) deviation 7.08 m. Error 0.79%

Area of dosed traverse 5.6 Ha.
Closing error 0.74%

Figure 3.7: Coordinate adjust log

5. Another dialogue box will appear called Coordinate Adjust Log. It states that there is a Horizontal
(XY) and a Vertical ( Z) deviation to Absolute Station 898.0. Area of closed traverse 5.6 Ha and
a closure error of 0.74%. Press OK.

Note: Scroll the traverse notes so that the last shot is visible. Station 898.0 now has an asterisk beside it
(indicating an absolute coordinate). This means that station 898.0 has fixed X, Y, and Z coordinates, in this
case the same as station 0.0. The coordinates of the first station in a traverse are always absolute. The
coordinates between absolute stations are determined using the Compass Rule.

Asterisk

Figure 3.8: Asterisk showing absolute coordinates

6. File|Close both map and traverse. Do not save changes.
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Road P-Line Traverse with Cross Section Example

4. Road P-Line Traverse with Cross Sections Example

ntering traverse notes without using the mouse is a faster method for the experienced user. All
functions for entering traverse notes can be accomplished with keystrokes. The following example
demonstrates some techniques using keystrokes to minimize data entry time.

Customizing the Traverse Screen for a P-Line Survey J

Unlike the previous boundary example, the P-line traverse in this example includes perpendicular side
slopes, creek crossings, and ground types. To accommodate this additional information you will configure
your entry screen and save it as a new layout.

Note: See Getting Started section for file install folders (<SurveyMap> and <Defaults and Layouts>)

1. File|New; select Traverse Document; press OK. You will be prompted for the start coordinates;

press OK to take the defaults. Maximize the window by clicking the maximize button [ on the
top right of the traverse document window.

The columns, entry order and other options currently reflect the settings in your default screen layout
(<Defaults and Layouts>\Normal.slt). For consistency, we will start this exercise from a screen layout
provided with the tutorial.

2. File | Retrieve Screen Layout <Defaults and Layouts>Training\training block.slt.

3. Change the columns displayed:

a. Select Edit | Traverse Entry Options (or right mouse click and select Traverse Entry
Options) to open the dialogue box.

b. Press the Columns button to open the column selection dialogue box (Figure 3.2 above).

c. Inthe Displayed list, select in order (use the Shift Up/Down buttons if necessary):

i. Station
ii. Type

iii. Fore Shot
iv. Back Shot
v. Slope
vi. S.Dist
vii. SS Left
viii. SS Right
ix. Gnd

X. Creek
xi. Label.
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Road P-Line Traverse with Cross Sections Example

d. Press OK.
4. Change the entry order:
a. Press the Tab/Enter Sequence button.
b. Ensure the Selected list displays, in order:
i. SSLeft
ii. SSRight
iii. Gnd
iv. Creek
v. Label
vi. Type
vii. Foreshot
viii. Backshot
iX. Slope
X. S.Dist.
c. Press OK.
5. Enable the Multiple Side Shots in the Automatic Extended Entry area.
6. Press OK to exit the Traverse Entry Options dialogue box.

7. Save your customized traverse screen layout by File|Save Traverse Screen Layout. Save as
<Defaults and Layouts>\Training\pline.slt.

You can later retrieve this layout using menu File| Retrieve Screen Layout or the Screen Layout drop
down in the main toolbar.

8. Optional: if you had trouble with the previous step, File|Retrieve Screen Layout <Defaults and
Layouts>\Training\training pline.slt.

Note: If a layout is saved in the RoadEng directory, <Defaults and Layouts> or <Defaults and
Layouts>\training, it will be available through the Screen Layouts toolbar dropdown. You can also create
your own screen layouts folders; right click on the Softree folder in the Screen Layouts toolbar dropdown.

9. Save the empty Traverse Document, File| Save, as <SurveyMap>\Notes\spur2.tr1.

Entering a Traverse with Side Shots

10. Double left click in the SSL field at the bottom of the screen to open the Extended Side Shot Edit
dialogue box (figure below). The Extended Side Shot Edit dialogue box allows perpendicular side
shots (cross section shots) to be entered.
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x
TP TP TP TP
~ ~ ~ ~ TP [CHiT)
Left 3 Left 2 Left1 G Right1 Right 2 Right 3
I I I-ZD ID I I Slp.[%)
I I I I I I Slope Distance
I I I I I I Side Shot Code
;I _II LI — Tab Order
i & Left [alL]
| © Right [&LR)
| — Section
| Scale ISDD.D
! Diraw |
|
| Options... |
| oK |
| Cancel |

Figure 4.1: Extended side Shot edit dialogue box

Note: Pressing the <Tab> key moves the cursor from field to field within dialogue boxes. Pressing <Shift +
Tab> reverses the direction. In the Extended Side Shot Edit dialogue box, <Page Up> mimics <Shift + Tab>
and <Page Down> mimics <Tab>; this allows one-handed entry from the keyboard.

Referring to the Traverse notes in the figure below:

11. Type the first left slope -20, press <Page Down>.

12. Type slope distance 40, press <Page Down>.

13. Type final left slope —100. Press <Enter> or click OK. T
The dialogue box will re-fresh. The cursor will positioned to enter the shots right of the centerline (<Alt
+ R>will also jump to the right hand side).

14. Type 25 in this box. Press <Enter> to exit the Extended Side Shot Editor.
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Figure 4.2: Spur traverse notes

Note: The extended side shots defined in the dialogue box will be displayed in the SSL and SSR fields as one
line of text (-20/40.0 T,-100/..). It is possible to directly type extended side shots in the SSL and SSR fields
once the syntax is known. The “T” stands for turning point and represents a check in the corresponding TP
box in the dialogue box. A slash, “/”, can be typed instead of a comma between shots if desired.

15. The cursor should be positioned in the GND column. Type SR (Solid Rock), under the GND

column. Press <Enter> <Enter> to skip the creek column.

Note: Ground types are used to determine engineering properties, such as cut/fill angles for road design. It is
important to record them in the field correctly. If using the traverse for road design, check to see that the
cut/fill angles and ground types are pertinent to the geographic location. Changing the ground types can be

done using Edit| Ground Types Editor menu item.

16. The cursor should now be in the Label column, type main stn 657.5, press <Enter>.

17. Press <Enter> again, to accept the default shot type FS (Foreshot).

18. Type 330.0 in Fore Azimuth column, press <Enter>. Type 150 in Back Azimuth column, press

<Enter>.

19. Type 7 in the slp% column, press <Enter>.

20. Type 47.7 in the S.D. column, press <Enter>.

21. The Extended Side Shot Edit dialogue box will appear again. Type —15 <Page Down> type 10

<Page Down> type -50 <Enter>; and for the right type 15 <Enter>.

22. Press <Enter> again to indicate that SR will also apply to the second survey station, and <Enter>

<Enter> to skip Creeks and Labels entry fields.
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Use Edit/Traverse Entry Options /Tab/Enter Sequence to remove any columns infrequently used (such
as Creeks and Labels) from the entry sequence; these fields can always be selected with the mouse or use
<Control + Arrow keys> to move the cursor to the field to input data.

23. Continue entering notes in Figure 4.2 until station 82.2 GND field. The ground type at station
82.2 indicates a 1.0m layer of HP on top of SR.

24. At station 82.2, with the cursor in the GND column, double click or press <Control + O> to open
the Ground Layers dialogue box (figure below).

x
— Layer 1
Ground Type C/L Depth
HP Hard Pan =] [r.od
—Layer 2
Ground Type L/L Depth
SR Solid Rock x| oo
[ Laperd Edt.. |
Ground Type
IND Layer j
Cancel |

Figure 4.3: Ground layers dialogue box

25. Select HP Hard Pan depth 1.0 for Layerl; select SR Solid Rock for Layer2. Note the depth for
Layer 1 cannot be entered until a ground type for Layer 2 is selected. Layer 2 depth is ignored
unless there is a third layer. Press OK.

For the next two stations the program will automatically default to the previous ground type. Ground
types only have to be entered in when the ground type has changed. Don't forget to change the ground
type to HP at station 121.1.

Note: Extended depths and ground types can be entered by double clicking in the GND column, or by
<Control + O> when the cursor is in the GND column and entering the data into the Ground Layers Dialogue
Box. The materials and layer depths can also be typed directly in the GND field (i.e. HP/1/SR).

Note: Layers are displayed in the cross section of the Extended Side Shot Edit dialogue box.

26. Continue entering notes in Figure 4.2 until station 349.3.

Note: For IFS (Intermediate Foreshots) shots, type | under the Type column or select IFS from the drop box
and skip the Azimuth column(s). The azimuth of the IFS will automatically be determined from the azimuth of
the next non-IFS shot.

Note: For culvert dimensions, type the pipe diameter in mm in the CRK column. <Control + O> or a double
click in the CRK field will provide more options for entering creek/culvert information.

27. File| Close. Do not save changes.
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5. Survey Adjustments

Surveys may be adjusted for a number of reasons.

e Traverses may tie to other traverses as well as to features on the ground or to GPS coordinates.

e Alternate routes for a part of a road traverse may be considered. Instead of re-traversing the entire
road, a traverse segment may be inserted at the location of the alternate route

o Files may be joined and closed to determine the area enclosed by a number of traverses.

e Traverses may be corrected in areas with magnetic anomalies.

Making a Map with Multiple Traverses ‘/

The next example demonstrates how to display several traverses on the same map and adjust the positions
of the traverses with respect to each other.

Note: See Error! Reference source not found. section for file install folders (<SurveyMap> and <Defaults
nd Layouts>)

1. File|lOpen <SurveyMap>\Adjust\block1.map.

2. Maximize the window by clicking the maximize button [E] on the top right of the traverse
document window. Edit| Add/Remove Traverses, the Map traverses dialogue box, shown in
below will appear.

Map Traverses - Add fRemove

Map Folder
[c: htraininghsurveyh adjust

— Traverses Available————— Traverzes Included in Map
absazim.trl block1.trl
amendmert. trl
block1.t1
joir.trl

Add Traverse(s) I Femove Traverse(z) I
Cancel I

Figure 5.1: Add/Remove traverses dialogue box
3. Select spur.trl and press the Add Traverse button. spur.trl appears in the Traverse included in
map list box. Do the same with join.trl and main.trl Press OK.

4. File | Retrieve Screen Layout, select
<Defaults and Layouts>Training\training Adjust\blockl.mit.
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Note: The same map can be also be created by selecting menu File /New, choosing Map Document, and then
selecting the four traverses block1.trl, spur.tri, join.trl and main.trl with the mouse, while holding the

<Control> key.

< Survey/Map - [*blockl.map] =10]x]
EF\IE Edit GPS View Module Window Help == x]
O & I & [& [[olocktmi A | E|l@a Q@ |[sowo -a]

Al

<

o

s}

=

@

X

8

=
[

main 2185

Kl _

Ready l67.2

[346.2

s

[ o[

Figure 5.2: Map view after adding additional traverses

5. Double-click on any of the traverses in blockl.map and the corresponding traverse notes will

open.

6. File|Close all documents. Do not save changes.

Absolute Coordinates

All traverses start from an absolute coordinate. By default, all other coordinates are calculated from this
starting point. Arbitrarily, the value (0, 0, 100) is assigned for the X, Y, and Z coordinate of the first
station. If these coordinates are changed the entire traverse is shifted (provided no other absolute
coordinates have been set). Other coordinates within the traverse can be set absolute by using the
Coordinates /Set/Get XYZ Coordinates menu (Traverse Document), Coordinates /Close Traverse menu
(Traverse Document), or the Edit /Coordinate Adjustment menu (Map Document). The traverse is
stretched or shrunk, using the Compass Rule, to fit between two or more absolute coordinates, as shown

in the figure below.
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Adjusted traverse

Absolute
Coordinates

Figure 5.3: Adjusted traverse and original traverse

Shifting, Joining, and Adjusting Traverses

Method 1 demonstrates how to make a coordinate adjustment in the Traverse Document. Method 2 shows
how to modify traverses from the Map Document. In both cases the coordinate changes are saved with the
Traverse Document. Raw field data (bearings, distances etc.) remain unchanged.

Method 1 -Setting Absolute Coordinates in the Traverse Document J

1. File| Open <SurveyMap>\Adjust\method1.map.

There are two traverses in this map, main.trl and block1.tr1; se figure below.

=lo1x|
[{] Fle Edt GPS View Module Window Help =1&x|
0 & @ & [ |[ravoinst HA A E[aaqadale|Foo <&
= |
5>

L]

K1 ] _>l_|
Ready [1418 [543 w4z

Figure 5.4: Method1.map before adjustments

2. Double-click on each traverse (one at a time) in the Map Window to open the corresponding
traverse document. The selected traverse will turn magenta. Select Window | Tile Vertically after
opening each traverse document to arrange the windows.

26



Survey Adjustments

3. Click on the block1.tr1 title bar. From menu File /Retrieve Screen Layoutt <Defaults and
Layouts>\Training\training travjoin.slt. Press Open. Select main.tr1 title bar and retrieve
screen layout \travjoin.slt

This screen layout displays stations, corresponding labels and XYZ coordinates.
In this example, Blockl will be adjusted with respect to Main because Main is more accurate.

4. Highlight main.trl. Scroll to find POC block1 in the Label column (station 699.1). Note the X,
Y, and Z coordinates (this is the “Point of Commencement” of block1).

5. Highlight block1.tr1, and select Station 0.0.

6. From menu Coordinates| Set/Get XYZ Coordinates, change Station 0.0 coordinates of block1.trl
to the same coordinates at main.trl station 699.1 Type 114.9 for X, 294.2 for Y and 193.0 for Z.
Press OK.

7. Close block1 by selecting Coordinates| Close Traverse menu. Press OK to confirm closing of the
traverse.

Alternatively to close the Blockl traverse, you could have scrolled to the last station (898.0) in
block1.trl. Selected Coordinates| Set/Get XYZ Coordinates. Turned on XY Absolute and Z Absolute and
changed the coordinates to equal those of station 0.0. (X=114.9, Y= 294.2 and Z=193.0)

Note: In addition to opening the Coordinate box by selecting Coordinates| Set/Get X'YZ Coordinates the
Coordinate box can also be opened by left clicking in the X, y, or z field.

8. A Coordinate Adjust Log dialogue box appears, indicating the deviation to Absolute station
898.00, area of the closed traverse of 5.6Ha and a closure error of 0.74%. Press OK.

9. Find label “block 681.5” (station 502.1) in the Label column of main.trl. Make note of the
coordinates (286.8, 201.4 and 174.9). This corresponds to station 681.5 in block1.tr1.

10. Highlight block1.trl. Scroll to find “main 502.1” in the label column (Station 681.5).

11. Choose menu Coordinate | Set | Get XYZ Coordinates, turn on XY Absolute and Z Absolute and
change the coordinates to equal those of Station 502.1 in main.trl. Type 286.8 for X, 201.4 for
Y, 174.9 for Z. Press OK

A Coordinate Adjust Log dialogue box appears as shown below. It lists the (XY) and (Z) adjustments,
area of the closed traverse and a closing error.

12. Press OK.
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Softree Message x
@ Coordinate Adjust Log
f]eviation to ABSOLUTE station 681.5 ;I
Horizontal (XY) deviation 4.68 m. Error 0.69%

Deviation to ABSOLUTE station 893.0
Haorizontal (XY) deviation 2.06 m. Error 0.95%

Deviation to ABSOLUTE station 681.5
Vertical (Z) deviation 6,26 m. Error 0.92%

Deviation to ABSOLUTE station 893.0
Vertical (Z) deviation 0.82 m. Error 0.38%

Area of dosed fraverse 5.6 Ha.
Closing error 0.74%

Figure 5.5: Coordinate adjust log

blockl.trl is now closed and adjusted to match the two stations intersecting main.trl. The figure below
shows method1.map before and after the final adjustments.

JRT=T

¢+ Survey/Map - [*method1.map] =1oj x|

[{]Fle Edt GPS View Modue Window Help =l81x| [{] Fle Edit GPS View Modue Window Help =18 x|
0 & E & & |[ravoinsit BT s 0 & | & [ [vaionst ZA - E@aq el eme o6
= =
o
B ¥ H
L o o a = o
Ready [L9 [354.9 R Ready 623 62.1 iz

Figure 5.6: Method1.map before (left) and after (right) final adjustment

13. File| Close both the Traverse and Map Documents. Do not save the changes.

Method 2 - Adjusting in the Map Screen ‘/

The map display (Method 2) provides a simpler method of implementing, undoing shifts and other
adjustment functions. It demonstrates how to do adjustments without modifying the Traverse Document
coordinates.

Method 2 has the following advantages over Method 1
e Opening of multiple Traverse Documents not required.

o Direct feedback on whether the adjustment worked or not, as the user is viewing the map
rather than coordinates within Traverse Documents.
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e The last adjustment can be undone using the Delete key in the Traverse Adjustments
dialogue.
1. File| Open <SurveyMap>\Adjust\method2.map. Unlock Lock Scale & by ensuring the button

is not highlighted and press the Zoom Extents ] button.

The map shown in the figure below will appear.

2. Maximize the window by clicking the maximize button [E] on the top right of the Traverse
Document window.

& Survey/Map - [method2.map] o=
[] Fi= Edt View Module Window Help =18 x]
DEWHESR] AlE|l@aQd@|o|[-ooo0 &
=
POC Block1:POC join
blockl stn 522.0 |
main 6991
main £99.1
main dln 6575 end spur
main 502.1
main 218.5
L« u i
Bi5.3 F156.0 [ am [ 4

Figure 5.7: Map document of method2.map

This example includes four traverses main, blockl, spur and join.

3. Select Edit | Coord Adjustment to open the Traverse Adjustments dialogue box shown below.

»" BLOCK1 [ili] Poc/SetdZ i} [ili] 100.0 [ Display eror mezsages
» JOIN oo Poc/Set:drZ 0o oo 100.0 —
< MAIN 0.0 Foc. 0.0 0.0 1000 . | _ st |
(i} 0 100.0 Mew... i D |
Delete Clear &l |
[ #oob | [ Esi

Copy to Clipboard

Figure 5.8: Traverse adjustment dialogue box
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4. Press the New button, and change the information in the dialogue box to match the figure below.
Note that both Shift and Set absolute XY is checked. Press OK and then press Apply.

Traverse Adjustment Transaction

Modified Point Fired Reference Point

IMAIN j I.-’-‘«bsolute Coordinate j
R W z

|station (HD) =] [190.4 |3?s.8 |2US.5 |1uu.u

¥ Shitt | Setabsoltexr [ Close

[T Setabsolute Z Ok I Cancel |

Figure 5.9: Traverse adjustment transaction dialogue box

Note that main traverse has been shifted to the set of coordinates on the Fixed Reference Point side. You
may need to left click on the Traverse Adjustment title bar and drag the dialogue box down and sideways
to see the map changes.

Note: The absolute coordinates used in this example are local coordinates. UTM or any other coordinate
system can be used.

5. Press the New button. Change the Modified Point to Main and Modified Point Station to 9999.
(9999 is used for end station). Change the Fixed Reference Point to Absolute Coordinate and the
Fixed Reference Point X to 172.6 and Fixed Reference Point Y to 246. Ensure that Set AbsoluteXY
is the only selected option. Press OK.

6. A Softree Prompt “Station not found. Press YES to use nearest station (958.1). The Modified
Point Station will automatically change to 958.1. Press Apply. A checkmark will appear in front
of that adjustment in the adjustment list. The traverse was stretched to fit between the two sets of
local coordinates.

7. Press New and change the Modified Point to Block1 and Modified Point Station(HD) to 0.0.
Change the Fixed Reference Point to Main and the Reference Station(HD) to 699.1 Make sure
Shift and Set AbsoluteXY are selected. Press OK and then Apply.

The start of main.trl identified by labels “POC Block1, POC join” now coincides with the start of
blockl.trl.

Action Modified Modified Fixed Fixed Result
traverse Station Traverse Station
Shift and Set Absolute XY  Main 190.4 376.8 X and 0.0 Puts main in correct position with
2095Y respect to Absolute set of
coordinates
Set Absolute XY Main End 172.6 X and End Accommodate second absolute
246 Y set of coordinates (main is

stretched). Note that “9999” is
used for end station. Main is now
tied to the 2 Absolute points.
Shift and Set Absolute Block 1 ! Shifts Block1 to Main.
Close Close Block1.
Set Absolute XY Block 1 . Shift Block to position on Main
Shift and Set Absolute Spur ! Shift Spur to position on Main.
Set Absolute XY Spur Attach Spur to Block1.

Table 1 Traverse adjustment steps
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8. Press New and make sure that Close is checked. Press OK then Apply. The Block1 traverse will

9.

10.

11.

close. (Step 4 of Tab

Zoom in. Note that the “block 681.5” and “main 502.1” do not coincide. Blockl needs to tie to

main at this point.

Press New and turn off the Close option. Change the Modified Point Traverse to blockl and
Modified Point Station to 681.5. Change the Fixed Reference Point Traverse to main and the
Reference Station to 502.1. Make sure that Shift is not checked and Set Absolute XY is checked.

le 1)

Press OK and then Apply. “block 681.5” and “main 502.1” now coincide.

Follow the above procedure to complete steps 6 and 7 of Table 1. The two figures below should

provide some guidance.

& Survey/Map - [method2.map]
L] Fie Edit view Module Window

Help

DE SR

FlAE|&aqZals [-]soo

main stn 637.9

moin 6931

]

block! stn 5220

end spur

v
435.2 [355.6 [cap oM 4

Figure 5.10: Method2.map before adjusting spur.trl
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& Survey/Map - [method2.map] = B
[l File Edit Vew Module Window Help N

DEE SR HAlEl@acaadle -k &
=l

block! stn 5220

mgin §99.1
end spur

L
moin 699.1
=3
=
main 2185
KI| ol o
[az.4 [z33.1 [cap om [ 4

Figure 5.11: Method2.map after adjusting spur.trl

At this point all traverses except join have been adjusted. This operation is similar to that for spur. Keep
in mind the final position of join in shown below.

& Survey/Map - [method2.map] [_1o][x]
(] Fle Edit ¥ew Modue Window Help N
DEESR Al E|&aa Al |[Fsooo |a]

=

black? stn 522.0

main 6941

main 99,1 S.DUR

end spur

K| L]

v
429.0 433 [cap oM 4

Figure 5.12: method2.map after adjusting join.trl
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Note: Only coordinates and absolute points are modified by adjustments. Raw traverse data (Azimuth,
Distance, Slope, etc...) are unaffected. All adjustments can be removed by pressing the Delete or Clear All
buttons in the Traverse Adjustment dialogue box (see Figure 5.8).

Adjustments can be independent or dependent on previous adjustments. It all depends on the order of
operations. The last operation in the list supersedes previous operations for that traverse. For example,
move the end of main to a different location.

12. Press New and change the Modified Point Traverse to main and the Modified Point Station to
958.1. Change the Fixed Reference Point Traverse to Absolute Coordinate and the Fixed
Reference Point Station to 376.8 for X and 209.5 for Y. Make sure that Shift is checked and press
OK and then Apply.

You will notice that main has moved without affecting other traverses and that last operation on traverse
main supersedes the previous operations.

To move other traverses with main simply change the hierarchy of the last operation.

13. Using the Shift up button, move last operation so that it is just above the operation:
blockl 0.0 Shift/Set XY  main 699.1
Press Apply.

14. Now press the Delete button and press Apply. The final adjustment will now look like Figure
5.11, because the previous main adjustments in the list now take effect.

Note: All adjustments in this example were with reference to the XY direction (2D) only. 3D adjustments can
also be done by turning on Absolute Z in the Traverse Adjustment Transaction dialogue box.

15. File| Close. Do not save changes.
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Inserting a File ‘/

This example demonstrates how to extract a section of a traverse from one document and insert it into
another.

In the figure below, the entire traverse amendment is inserted into a section of main from stations 430.9
to 720.1

Figure 5.13: Original traverse and amendment.

1. File|lNew. Select Traverse Document. Press OK. When prompted for Starting Coordinate, press
OK to take the default.

2. Place the cursor at station 0.0 of the new traverse. Choose menu Station| Insert File, select and
open <SurveyMap>\Adjust\main.trl.

The Insert File dialogue box shown below will appear.

Insert File: MAIN

Inzertion Stations

" Entire File % Station Flange
Starting Ending
IStation HD) =| Jod 430.9

™ Reverse inzertion direction

[" Clear absolute coordinates ok I Cancel |

Figure 5.14: File insert dialogue box.

3. Configure the dialogue box so that we are only inserting up to station 430.9, as shown above.
Ensure Clear Absolute Coordinates is not checked. Press OK. A prompt appears “Insert file at

Station 0.0?; press OK to confirm
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All Stations from 0 to 430.9 appear in the new traverse. A “+” sign appears in the Station column
signifying the stations which were added.

The next step is to insert the entire traverse called amendment. Notice in Figure 5.13, that amendment is
running in the opposite direction to main and must be inserted in the reverse direction.

4,
5.
6.

7.

Place the cursor at Station 430.9 in the Station column of the untitled traverse.
Station| Insert File, select <SurveyMap>\Adjust\amendment.trl. Press Open.

In the Insert File dialogue box, Entire File and Reverse Insertion Survey Direction should be
selected. Press OK.

Again, press OK to confirm.

Stations 0 to 307.7 appear above station 430.9 as Stations 436.2 to 738.5.

8.
9.

10.

11.
12.
13.

14.

Place the cursor Station 738.5 in the Station column.
From menu Station /Insert File, select <SurveyMap>\Adjust\main.trl. Press Open.

Configure the dialogue box so that it appears as shown in the figure below. Be sure that Clear
Absolute Coordinates is not checked. Press OK.

Insert File: MAIN

Inzertion Stations

" Entire File %' Station Range
Starting Ending
IStation HD) =] |7201 958.1

™ Reverse inzertion direction

™ e sbsalits coordinates ok | _Comcel |

Figure 5.15: File Insert Dialogue Box

A Softree Prompt appears “Insert file at Station 738.5?” Press OK to confirm
File | Save. Type new main2.trl Press Save

Press the Create Map (& button. The map displays creeks. To turn off the Creek display, right
click. Select Map Options. Disable Creek. Press OK to return to map view.

To verify the changes made select Edit | Add/Remove Traverses. Highlight main.tr1 on the left.
Press the Add Traverse button. main.trl now appears on the right. Press OK.

The map now resembles the original traverse and amendment as shown in Figure 5.13.

15.

File | Close. Do not save changes.
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Correcting a Traverse using Station Equations‘/

New 738.5

IOLD 720.1

Figure 5.16: Old route (main) and new route (hew main)

Note the discrepancy between the stations of main (old route) and new main (new route) in the figure
above. If the stationing is left as is, the stations after 720.1 in the field would be different than the stations
in the traverse module. To correct this a Field Reference column is added to the new main traverse notes.

1. File|Open <SurveyMap>\Adjust\main.trl and <SurveyMap>Adjust\new main.tr1.

2. Place the Traverses side by side using Window | Tile Vertically.

3. Highlight main.trl and scroll up to station 720.1. Highlight new main.tr1 scroll up to station
738.5.

4. To add a Field Reference column to new main.trl. Select Edit | Traverse Entry Options. Press
the Columns button and add Field Ref. from the Available side to the Displayed side. Press the
Shift Up button until Field Ref is just below Station on the Displayed Side. Press OK twice.

5. Select Edit | Current Field Options in the Survey Information Dialogue Box press the Stn.
Equations button.

6. Press the Add button in the resulting dialogue box.

7. Type 738.5 in the Backwards frame, and 720.1 in the Forwards frame. Press OK to close all
dialogue boxes.
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% Survey/Map - new main.tr1 M= B
File Edit Station Coordinates View Module Window Help
DEHSR] EEEEEEEEEE a|
=10l x|
Field Ref. | T.. Fore Azim| H.D. | S.0. Slp.(.|SSL.|SSR.|G. .= /8 T... Fore Azim| H.D. 5.D. |SIp.[*6)| SSL Slp.[*)5.D. ;I
F3 218 4.5 46 19 Fs 240.0 121 12.6 28
769.2] 750.8 -42/17 |46/12 4HP 73z2.0 -27N5.8 T,-200.2 T.-;
F3 219 E.5] G.3) 12 FS 280.0 11.8 1z2.0 -18
7625 7441 -43/10/43/5.2 [SR 720.1 -24124.4T,-ATNT.7 T,
F3 2400 1241 126 26 Fs 309.0 18.8 19.4 -2b
750.4 732.0 2715|275 (3R | 701.3 -43/25 5 T,-7912.0 T,
F3 2800 118 1zof 18 FS 3110 2.2 2.2 [
73BA| 7AB.E=720.1 -24/24|36/15 5R 699.1 -2113.1 T,-43J23.4 T,
- FS 23 1.5 125 42 Fs 309.0 41.6 a7 5
7270 7270 -27/6.31317 §HP B57.5 -2119.6 T.-25/32.7 T
FS 281 98 o0 19 FS 306.0 24.1 24.1 4
7172 7172 -12/0. 212721 fHP 633.4 -46/55.0 T,-46}..
F3 247 0.1 01 -20 Fs 306.0 11.9 123 24
77 7171 -20/3.31221 4HP 621.5 -49/55.6 T,-49}..
FS 207 18 18 -7 FS 291.0 84.0 84.5 "
T15.2] 7182 -19/1.020/3.0 (HP 537.5 -h0f21.9 T,-31)26.6 T,
F3 247 0.7 o7 -8 Fs 295.0 24.2 24.4 14
7145 714.5 -20/13)18/1.2|HP 513.3 -31/34.3 T 31180 T,
FS 207 0.7 o7 -7 FS 295.0 111 1.2 -2
713.6] 713.8 2113|2118 [HP 502.1 -3129.0 T,-31J23.3 T,
F3 206 253 253 1 FS 301.0 38.3 383 1
G385 653.5 -21/18)21/28 §HP + 463.8 S30£26 T3 AT~
K| Ll_fl KN oy

Figure 5.17: new main.trl with field reference to main.trl

The Field Ref column opposite station 738.5 of new main.trl reads 738.5 = 720.1. Notice that in the
Field Ref column of New Main.tr1 above station 738.5 corresponds to the stations in Main.trl above

station 720.1.

8. File|Close. Do not save changes.
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Adjusting for Magnetic Anomalies ‘/

Certain geographic locations have problems with magnetic fields that may disturb compass readings. If
the foreshots to next station and the backshots from next station differ significantly, magnetic anomalies
may be the problem. This example will demonstrate how to correct this problem.

1. File| Open <SurveyMap>\Adjust\absazim.map and \Adjust\absazim.tr1.
2. Select Window| Tile Vertically.

Magnetic

Anomaly

Figure 5.18: Compass errors from magnetic anomalies

The traverse should have been a straight line at a bearing of 0, but due to a magnetic anomaly, the traverse
is skewed. The traverse is correct up to station 200. After station 200, the foreshot and corresponding
backshot start to differ. Once the traverse proceeds beyond the anomaly (Station 1300), it reverts back to
the initial bearing. There is a simple way of fixing this problem.

3. Select the Traverse Document title bar.

4. Edit| Traverse Entry Options menu, choose the Options button and select the Automatic Magnetic
Anomaly Adjustment check box. Press OK twice.

This automatically enables the Foreshot/Backshot Tolerance (degrees) option and the default setting of
1.00. This means that when the foreshot and corresponding backshot differ by more than 1.00 degree,
there will be an adjustment to correct for the magnetic anomaly.
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End of Wogredic Aramok:
13000

Anomal

Magneti

Slod of mogredic Angrok
2000

Figure 5.19: Corrected Traverse

Note: Magnetic Anomalies are corrected by using foreshot and backshot to calculate relative changes in angle
(turning angles). These turning angles are used to calculate each azimuth from the previous one (similar to a
theodolite survey). This works because the deflection error from the anomaly is the same for both the foreshot
and the backshot taken from the same point.

5. Highlight the traverse document. Open Coordinates| Adjust XYZ. The Coordinate Adjust Log, as
shown below, appears. Press OK.

Softree Message x|

@ Coordinate Adjust Log

The azimuth calculated at the end of this burning angle d
segment (Stn 100.0 ko 1300.0) has been adjusted -1.00
ldeg. {-0.0769 deq./shak),

Figure 5.20: Turning angle adjustment message

This dialogue box identifies the azimuth error adjustments, when a calculated azimuth at the end of a
relative segment is reconciled with an absolute azimuth. In this case the azimuth was adjusted 1.0 degree.

The symbol “ ~ ” appears in the Station column, indicating the stations which were calculated using
turning angles.
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Warning: You might at some point find that the difference between foreshot and corresponding backshot
= zero “0.0”, when you pass through an anomaly, as shown in the Foreshot/Backshot dialogue box below.
In this case the magnetic anomaly may not be corrected automatically, and a manual adjustment of the
offending station may be required.

To manually adjust a magnetic anomaly, double click on the Foreshot field to display this dialogue box
shown below. Enable the Calculate Azimuth using Turning Angle and last Azimuth option.

You can also set up the Traverse Entry Options to automatically display the dialogue box by selecting
Edit| Traverse Entry Options and enable Azimuth Fore/Back shots under Automatic Extended Entry.

Stn 378.2 - FORESHOT/BACKSHOT |
Forezhot Backszhot

to Next Station from Mext Station

[114.0 | [294.0 | Unadjusted _ Cancel |
Adijusted b
adiusted by

Average = 114.0
Difference = 0.0

[V iCalculate Azimuth using Turning Angle and last Azimuth:

6. File|Close both documents. Do not save changes.
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6. Survey Formats and Customization

This section demonstrates several features such as instrument and target height, initial backshot angle, and
vertical angle formats to allow entry of theodolite and leveling surveys.

Transit Survey (An Example of a Block Boundary) ‘/

Transit surveys are conducted by taking an initial backshot, and a series of foreshots that are calculated
using turning angles. The horizontal angle is measured by turning right (clockwise) from the backshot to
the foreshot.

Note: See Getting Started section for file install folders (<SurveyMap> and <Defaults and Layouts>)

1. Filel New, select Traverse Document. Press OK to create a new traverse.

The Starting Coordinate dialogue box below will open with default values (0.0, 0.0, 100.0).

Starting Cocrdinate X
Easting X: I25DD
¥ % Absalute
Maorthing ¥ I'IEDD

Blevation Z: [2001 ¥ Z abzolute
Set from GRS |@|
Cancel |

Figure 6.1: Starting Coordinate dialogue box after setting initial position.

2. Set the coordinates as shown above: type 2900.0 for Easting (X), 1600.0 for Northing (YY) and
200.0 for Elevation (Z). Press OK.

The notes entry table is now set up according to the contents of your default screen layout (Normal.sit).
We need to change to accommodate theodolite data.

3. File|Retrieve Screen Layout, select <Defaults and Layouts >\Training\training transit.slt.

4. Double click in any gray area to access the Traverse Entry Options dialogue box (this is also
available from the right click context menu). The screen layout training transit.slt has been
configured for entry of Azimuth in Deg:Mins:Secs ( 0 to 360), and Slope in Zenith deg:min:sec (0
to 180) angle. Press the Options button; note that the horizontal angles will be calculated using
turning angles. Press Cancel, and Cancel again, to return to main screen.

5. Right click in any gray area on the Traverse screen; select Traverse Options (at the bottom of the
context menu) to open the dialogue box shown below (or you can select Edit| Traverse Options
from the main menu). Select the Survey Information tab.
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Traverse Options [untitled] xX

Survey Information | Projection I Line4ypes and Symbols I

Desc.

Crew

Linit

Date I Length 0.0000
Start [0.0000 1
Shation Mumber

of shots
Area

—
ha I oans

Initial I -39
Backshot 463228
5tn. Equations... |

Station
D

0K I Cancel Help

Figure 6.2: Survey information dialogue box

6. Type in the Initial Backshot 346:32:28 as shown above.
7. Click on the Projection tab and change Units to Imperial (ft.) (if necessary). Press OK.

8. Place the cursor in the Label column at Station 0.00. Type in BM (short for bench mark) as the
first label. Press <Enter>.

9. Refer to the Theodolite Survey notes in Figure 6.3 below. In the Fore Right field (HORZ «) for
Pt # 2 type 106.4409. Press <Enter>.

An error prompt appears, stating “Invalid value (minutes and seconds must be from 0 to 60)”. The format
used in the paper notes (ddd.mmss) is not supported.

10. Press OK to close the message box.
11. Type 106.44.09 instead. Press <Enter>.

Note: Type all Horizontal angles (Fore Right) and Vertical angles (Zenith) as deg.min.sec or deg:min:sec, for
example 106.44.09 or 106:44:09 not 106.44009.

With the exception of labels, the notes can be entered using the number pad only. Use decimal point delimited
fields for ease of entry. The values will be displayed with the colon delimiter.

12. In S.D. (Foresight slope distance) type 137.33. Press <Enter>.

13. For Zenith (VERT X) type 89.12.20. (See Note above) Press <Enter>.
14. Type in the Inst. Height (HI) of 5.2. Press <Enter>.

15. Type in the Target Height (Rod Ht.) of 5.2. Press <Enter>.
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Notice that the instrument and target heights have been copied into the next record. Any changes can be
typed in, otherwise <Enter> will accept the previous value.

16. Enter the remaining notes from the figure below, continuing from PT # 3.

W LoHoR T < Sl I VERT S Rap Wi
SET. I\c‘aﬂfﬂmﬂ...—._;lﬁn&

A EASTIN G ;J..‘LBQ.,.......E

....................... EI_EFATH!HE aon

............... £s. FTﬁ‘t #. JRHE .22 B

R N - BN W R

..Ejf#:z_... 06 S9Y 1333 .-3_:1 VL1l 52

€T uﬁ _______ At Pr#i y:“ -s‘zj
LETHEL J:scr 2000, mzﬂ.u 8. 1220 b.%
5. —

CSET w‘? G PEwE ﬁg‘ IS
Ff‘#'f .m:-t«fzf? £0.0F qﬂ.gazm -
R S S SRV
5&'}" uf.; VI =" N G o N S S
f’?#:f tZo.0000 b15.06 913004 _; R

é
Jé’r AR A TR arA  BIET
L OTR £ ot asel (29, :3;3%_ E’oﬂ.fa*mg_ E.12
"E’é’%"';é}g”;;ﬁ ......... Yo "3 & N
LT OY0F, 45/, 03?

5,5?’ w‘s A F?’#?
#f ‘.‘:‘..2..:-2!5’1? 55@.331-‘ E‘L.Eﬂm ...... &. 5

&E?’ ﬂﬁf.{?M F!r#q ﬁf-.fa i
W E??, 2325 ﬁ’!?nffi‘ ;,E‘L‘faﬂf R

................ S S

Figure 6.3: Theodolite survey notes

17. Optional: If you did not complete the notes entry, open <SurveyMap>\Other\transit.trl and
skip the following step.

18. File | Save. Save as <SurveyMap>\Other\transit2.tr1.

This traverse represents a closed polygon. However, due to an imperfect survey, the end point is not
coincident with the start.

19. Coordinates| Close Traverse. Press OK to confirm closing of traverse. A Coordinate Adjust Log
appears reporting a closure error and area of closed traverse. Press OK.

Notice that an asterisk, *, appears next to the final station to indicate that it is an absolute station
(coordinates are set to match the start).

20. Double click on any of the stations in the station column to open the Survey Information dialogue
box (figure below). Closure error is 0.002%, Area 16.73 Acres, and the length of the traverse is

3968.0391 meters. Press OK.
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Survey Information
Dese. I

Crew |

Urit |

Date I— Length  3968.0391
Sn PO R

lS[;ation I— Area 7289 Ha

- I - B

I itial I -
B bt 3B 3228
Str. Equations... | (1] I Cancel |

Figure 6.4: Survey information dialogue box.

21. Press the Create Map toolbar button to open a map of the current Traverse.
22. File | Retrieve Screen Layout, select <Defaults and Layouts>\Training\training transit.mit.
23. Arrange windows side by side with menu Window | Tile Vertically.

The screen should now appear as shown in the figure below.

< Survey/Map x
File Edit GPS View Module Window Help

D ® 8 ER [renngtanstst ]| A 2 [B]® & Q & & [ |[%00000] &

W *Untitled Map 3 a =[a]x
Fore Right) H.D. | S.D. | Zenith | Inst height | TargetHeight Label -
79:23:25 90:00:00 5.2000 8.4000)
[ 3968.0391
79:23:25|  420[419.8000| 89:40:08 5.2000 8.4000)
3548.2462
180:00:00|  340[340.0400] 89:20:12 5.2000 6.0000]
3208.2289
225:19:29|  560[560.3870| 89:30:10 5.2000 6.5000]
2647.8630
94:04:09|  451[a51.0380| 89:45:15 5.2000 5.2000]
2196.8292
109:45:01|  350[349.8130| 90:50:40 5.2000 6.1200]
1847.0542
180:00:00|  615[615.0600 91:30:00 5.2000 5.2000]
1232.2050
104:43:47 60,07 76| 60.0800| 90:30:30 5.2000 5.2000]
11721273
180:00:00| 1035[034.9100| 89:12:20 5.2000 6.3000]
137.3168
106:44:09|  137[137.3300| 89:12:20 5.2000 5.2000]
0.0000 BM
. = BY | o i
Ready (42130 [2772:1 [ |[Num [ Yy

Figure 6.5: Final closed block boundary.

Note: If you select a shot in the Traverse window, the Map window will indicate the selected shot with a red
Cross.

24. File| Close both the Traverse and Map Documents. Do not save changes.
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Level Survey ‘/

This example will demonstrate how to enter a level survey with radial shots. The main survey is created
using Backshots and Foreshots at station hubs; multiple elevation shots originate from these hubs. We
will work from the notes in Figure 6.7.

1. Create a new traverse: File| New, select Traverse Document. Press OK.

The Starting Coordinate dialogue box below will open with default values (0.0, 0.0, 100.0).

Starting Cocrdinate X

Easting X: 0.0
[l s Abolute
Morthing ¥: I["'-El
Blevation Z: 564.31| ¥ Z absohate
Set from GPS |@|
Cancel |

Figure 6.6: Starting Coordinate dialogue box after setting initial position.

2. Type in the Elevation 564.31; we will keep the default X, Y values. Press OK.
The notes entry table is now set up according to the contents of your default screen layout (Normal.sit).
We need to change to accommodate level survey data.

3. File| Retrieve Screen Layout <Defaults and Layouts>\Training\training level slt.

4. Double click on any gray area in the traverse document to open the Traverse Entry Options
dialogue box. Notice that the screen layout, training level.slt has been configured for entry of
Azimuth in Quadrants (e.g. N32W), and slope in Level (elevation). Press Cancel to close.

At this point, your traverse is set to use your default units (meters or feet). This exercise works in any
units, but if you want to change them, choose menu Edit | Traverse Options and select the Projections
tab.

Now we will create the first radial shot (RS) from the first station.
5. Press <Enter> to move to the Type column. Type RS (r is sufficient) or select RS from the drop
down. Press <Enter>.
6. Type E (due East) under the Fore Bearing column. Press <Enter>.
7. Type 10 under the S.D. (slope distance) column. Press <Enter>.

8. Type 565.17 under the Next Z (elevation) column. Press <Enter>.
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Bearing| $.D. | BS HI Rs_| Fg ELEY | o 2
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ol [SRILE : 100 . ' 1.0 541,55 6,619 |
i1l |[NABE 20,0 : ®.40 SUL25 -N.99 |
I% |N2EW - 20.0 B Welal _BH1.68 - .59
LT [NWSE - 10.0 ' 4.0 550,55 i~ 3.b9.
T, 3 N 25.0 | ®.0Z [ EE99% 2.3 551,92 |-2.,32.
2.9 :
. By, | 1436
559 9% 94.99
heck S M3z Y3y 7 ok

Figure 6.7: Level survey notes

Before you enter the rest of the shots, note that only Type, Bearing, S.D. and Elev fields are required. Also
note that TP.2 and TP.3 are foreshots (FS in the Type column). All other shots are radial shots (RS in the
Type column).

9.

10.

11.

12.
13.
14.
15.
16.

Enter the rest of the traverse notes above, continuing from point 606.

Optional: If you did not complete the notes entry, open <SurveyMap>\Other\level.trl and skip
the following step.

File | Save the Traverse Document as <SurveyMap>\Other\level2.trl

Select View| Quick Map or press toolbar button to open a new Map Document.
File | Retrieve Screen Layout <Defaults and Layouts>\Training\training\normal.mlt
Arrange windows side by side with menu Window | Tile Vertically.

Press the Zoom Extents toolbar button & to scale appropriately.

Right click in the map document. Select menu Map Options and enable Radial Shots. Press OK.
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Your screen should look similar to the figure below.

Ele Edt Station Coordinates GPS View Module Window LHelp

DEESRI A~ Bl&aq AR D
iR “Untitied Map 4
= Type |Fore Bearing| HD | SO Next 7 X ¥ 7 =
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N\ ! Rs MBS ODE| 10.00] 550,55
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Figure 6.8: Map of Level Survey

Note: If you select a shot in the Traverse window, the Map window will indicate the selected shot with a red
Cross.

17. File| Close. Do not save changes

User Defined Columns and Pick Lists‘/

In this section we will describe additional features for creating User Defined Columns and Picklists.

User defined columns can be used to save information along the traverse. To demonstrate user defined
attributes we will create a new column for Tree Species.

1. File| New, select Traverse Document. Press OK. Press OK again to accept the default start
coordinates.

2. Edit | Traverse Entry Options. Press the Columns button then select New Column. The Create
New Column dialogue box will appear as shown below.
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Create New Column x|

Column Mame:

Column Description:

Column Properties:

| Species|

Tree Species

_T‘_f"l:le
¥ Attribute
£ File Lirk:

Position
{* At Station
{~ Between Stations

Edit Pick List... |

04 I Cancel |

Figure 6.9: New column dialogue box

3. Type in <Species> for Column Name and type in the description as shown above.

4. Pick lists allow you to predefine common field entries. With pick lists users can quickly pick a

column entry from a list.

5. Press Edit Pick List. Press the Add Item and type <Spruce>. Press the <enter> key and create a
Hemlock entry. Continue this process and create entries for Fir and Cedar. Then press OK.

Pick List Options |

Pick: Lists

Pick: Liskt:

ISpecies

Tree species,

r—List Ikems

Spruce
Hemlock,
Fir
Cedar

v allow byping in Tkems nok on list

Add Ikem |

Edit: Item

Delete Ikem

]

Cancel |

Figure 6.10: Pick list options dialogue box
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After returning to the main traverse screen, notice how the new species column allows picklist entries.

Hemlock j

pur Hemlock
Fir
Cedar

—
Figure 6.11: Picklist entry

6. File|Close. Do not save changes
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7. Working with a GPS Device

GPS coordinates can be incorporated into Survey/Map, either by directly attaching a GPS or by entering
coordinates. Traditional survey methods (bearing, distance and slope) can be combined with GPS in
several ways to improve accuracy and productivity. The following examples illustrate ways to combine
GPS data with conventional surveys:

Note: See Getting Started section for file install folders (<SurveyMap> and <Defaults and Layouts>)

Tying to known GPS benchmark(s). This is done either in the field or in the office using the Station
|Set/Get Coordinates

x|
Easting 2 |49241 3h
v 5, Absolute
Marthing |5452?44.?

Elevation Z: |100.0 [ Z Absclute

[ Shift Traverse _IDK
¥ Report Calculation Progress Catcel |

Figure 7.1: Set/Get coordinates dialogue

XY from GPS, Z from slope. This is done using the Station | Insert Shot dialogue, X-Y-Slope. XY
coordinates are taken from the GPS and the slope % (or similar measure of vertical angle) is entered.

x
Bear-Distl X-¥-Z ”m
Shot Type: Im
Easting X: IW
Morthing ¥ IW
Set from Gps |

Slope®: 25|

Comment: I

{* append new shot at end of traverse
" Insert From Current Station: 10.0

Enter Shot I Cancel |

Figure 7.2: XY from GPS combined with slope angle

XYZ from GPS. This is done using the Station | Insert Shot dialogue, X-Y-Z. XYZ coordinates are taken
from the GPS.
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Append new shot at end of trz =|
Bear-Dist ” ¥--Z X-Y-Slope |
Shot Type: IFDreShnt - I
Easting X: I 452402.0
Marthing Y: I 54627359.0
Set from Gps |
Elevation Z: I 1045.4
Comment: I

% Append new shot at end of traverse
™ Insert From Current Station: 10.0

Enter Shot I Cancel I

Figure 7.3: XYZ from GPS

Configuring a GPS Device‘/

Before going out in the field with Survey/Map it is important to make sure your GPS device is properly
configured.

Identify the Connection Type (either Serial or USB):

Survey/Map supports Garmin devices in either a serial (RS232) connection or a direct USB connection.
The connection type can be determined by how the cable plugs into the Garmin device. If the cable plugs
into a round Garmin-type connector on the back of the GPS unit, then it is a serial connection. If the
cable plugs into a standard USB connector on the back of the GPS unit (same plug type as on digital
cameras), then it is a USB connection.

Set the Device Mode (either NMEA or Garmin):

USB Garmin devices only communicate in Garmin proprietary mode. For some reason, the newer
Garmin USB devices do not support the industry standard NMEA mode. Set USB Garmin devices to
Garmin Data Format on the Interface - Settings page of the GPS unit.

Serial Garmin devices communicate using serial (RS232) protocol, however most laptops only support
USB ports. This means you may require a serial to USB adapter cable to connect your GPS to
Survey/Map. Specifications for the serial interface are included in Appendix B — GPS Hardware
Configuration. Set Serial Garmin devices to NMEA Data Format on the Interface - Settings page of the
GPS unit.

To test your GPS device

1. Connect the GPS to the laptop using either a Serial or USB cable and turn on your GPS device.
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2. Start Survey/Map and choose menu GPS | Open port.

Survey/Map should automatically detect the GPS device. The GPS Confirmation Dialogue will appear
showing the connection information.

x

Cancel |

Figure 7.4: GPS auto-detect confirmation

Survey/Map should now be connected and ready to track GPS coordinates. Try moving the GPS device
near a window or taking it outside. When the GPS has enough satellites the red indicator on the tool bar
should turn to green.

GPS Tools ]

o 4971903630 |-123“UE'14.838“ pH

Figure 7.5: GPS tracking indicator

If the GPS device is not found, check to make sure you have the GPS in the correct mode (NMEA mode
for serial connections or Garmin mode for USB connections) and that the cables are connected correctly.
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8. Index

2 ]

2D
adjustment, 35

3 I

3D
adjustment, 35

A I

Absolute
coordinate, 20, 27, 28, 35
Z,35
Add
button (in Traverse Entry Options\columns), 14
remove traverses /edit, 26
traverse button, 26
Add/Remove
traverses, 37
Adjust
for magnetic anomalies, 40
XYZ, 41
Adjusting
in the map screen, 30
traverses, 28
Adjustment
automatic magnetic anomaly, 40
coordinate, 27
Area
of closed traverse, 29
Automatic
magnetic anomaly adjustment, 40
Available
column (in Traverse Entry Options\columns), 14
Azimuth
column, 15, 25
error adjustments, 41
in degrees,minutes,seconds (in Traverse Entry Options),
43
in quadrants (in Traverse Entry Options), 47

____c ]

Calculate
azimuth using turning angle, 42

Checkpoints, 7
Clear
absolute coordinates, 36
Close
and enter a simple boundary traverse, 12
boundary traverse, 19
traverse, 19, 27, 33
Closing
error, 29, 45
Column
azimuth, 15, 25
GND, 24
label, 29
SD, 15, 16, 24
slp%, 15
station, 41
Columns
button (in Traverse Entry Options), 13, 38
field reference, 38, 39
Compass
rule, 20, 27
Control
selecting multiple traverses in one map document, 26
Conventions, 8
Coord
adjustment, 27
Coordinate
absolute, 27, 28
close traverse, 19, 27
Coordinate Adjust Log
dialog, 29, 41
Coordinate Adjustment Log, 20
Coordinates
adjust XYZ, 41, 42
close traverse, 45
menu item, 29
Set/Get XYZ coordinates, 27, 29, 43
Create Map
button, 37
CRK
column, 25
Cross Hairs, 19
Culvert
dimensions, 25
Cursor Tracking, 19
Custom
survey formats, 43

D I

Default
setting for foreshot/backshot tolerance (degrees) (in
Traverse Entry Options), 40
shot type, 24
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to the previous ground type, 25
Demonstration Mode, 6
Display

label options, 17

layers in a cross section (extended side shot edit), 25
Double click, 25

E I

Enter
creek/culvert information, 25
survey notes, 15
tab/enter sequence, 14
Error
azimuth adjustments, 41
Extended
depths and ground types, 25
side shot dialog box, 24
side shot edit, 22, 23

I E—

F1
on line help, 7
Field Ref
column, 38
Field Reference, 38
Fore Shots, 16
Foreshot
/backshot tolerance (degrees) (in Traverse Entry
Options), 40
intermediate, 25
to next station (in Foreshot\backshot dialogue box), 24
Foreshot/Backshot
dialog, 42
FS Shots, 16, 24
Function Groups, 6, 7

¢

Getting Started, 5
GND
column, 24, 25
GPS Connection, 54
Ground
types, 24
types and extended depths, 25

I T

Height
of instrument, 44

I I

IFS Shots, 16, 25
Initial
backshot (in survey information), 44
Insert
a file, 37
a files, 37
Insert File
dialog, 36
Inserting
afile, 36
Intermediate Foreshots, 16

J I

Join
traverses, 28

L I

Label Selection and Formatting
dialog, 17
Layout Files, 13
Level (elevation) (in Traverse Entry Options), 47
Level Survey, 47

M I

Magnetic
anomalies, 40, 41
anomaly adjustment, 40
Map
creating a document, 16
document, 26, 27, 30
quick, 16
view options, 17
with multiple traverses, 26
Map Traverses
dialog, 26
Menu
functions, 17
Menu Customization, 6
Metric Units, 7
Multiple
traverses in a map, 26
Multiple side shots
option (in Traverse
entry options), 22
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New
map document, 26

0 I

On-line Help
F1,7
Opening
a traverse from a map document, 19, 27
Options
button (in Traverse Entry Options), 40, 43
view, 17

I E—

Picklists, 49

o ]

Quick
map, 16, 46, 48

— r 1

Radial shots
option (in options), 48
Radial Shots, 16

Remove
button (in Traverse Entry Options), 14
Retrieve
screen layout, 12, 22, 29
Reverse
insertion direction of files (in insert file), 37
RS Shots, 16
uél—l
Save
traverse screen layout, 14
Screen
layout, 12, 14
Screen Layout, 12, 14, 22
SD
column, 16, 24
Selected

column (in Traverse Entry Options\columns), 14
Selecting with the mouse
on map, 19

Set, 29
/Get XYZ coordinates, 27, 29
Set Absolute XY, 32, 33
Setup
change units, 12
Shift
coordinate adjustment, 32
coordinates, 32
Shift down
button (in Traverse Entry Options\columns), 14
Shift key, 23
Shift up
button (in Traverse Entry Options\columns), 14
Shifting traverses, 28
Shot Types
description of, 9
Shots
IFS, 25
Slope
column, 15, 24
distance, 16
percent, 16
Slp%
column, 16
Station
column, 37, 41
equations, 38
fixed, 32
insert files, 37
modified, 32
Stn Equations
button, 38
Survey
adjustments, 26
level, 47
Survey Information
dialog, 45
dialog, 38
Surveys
theodolite, 44
transit, 43

I

Tab key
movement in dialog boxes, 23
movement in dialog boxes, 15
Tab/enter sequence, 14
button (in Traverse Entry Options), 14, 22, 25
Target
height, 44
Theodolite Survey, 44
Tile
vertically, 17
Transit
surveys, 43
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Traverse, 17
add button, 26
add/remove, 26
added to list box, 26
close, 19, 27, 33
comments from, 17
customizing the screen, 12, 21
document, 12, 19, 21, 27, 28
entering a road p-line with cross sections, 21
entering and closing a boundary, 12
entry options, 12, 21, 40
fixed, 32
modified, 32
save screen layout, 14, 22
Traverse Adjustment Steps, 32
Traverse Adjustment Transaction
dialog, 32
Traverse Adjustments
dialog, 32
Traverse Entry Options, 22
Traverse Entry Options
dialog, 38
Traverse Entry Options
dialog, 43
Traverse Entry Options
dialog, 47
Traverse Entry Options
dialog, 47
Turning
angles, 41, 43
Tutorial Units
setup, 7

Type
column, 25
ground, 24, 25

U I

User Defined Column, 49
uTm
coordinates, 32

v ]

View
options, 17, 48
quick map, 16

. w ]

Windows
tile vertically, 28
Working in proper units, 12

I —

Zenith
angle, 43
Zoom
to extents button, 31
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