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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® 3D and RoadEng® tasks.

Files

The Terrain module can be installed as a standalone program (Terrain 3D) or installed with RoadEng
Civil Engineer.

The tutorial files referred to in the following examples can be installed from the RoadEng or Terrain 3D
install CD/Flash Drive or from the Softree’s web site::

CD or Flash Drive
An Auto-run screen should appear when the 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 .

Terrain 3D (standalone) in the Surveying and Mapping section, click the link to
download the Tutorial Files and Documentation installer. Open this file to install.

RoadEng Civil Engineer in the Civil 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\Terrain

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 <Terrain> 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\



http://www.softree.com/Support/Support_Documentation.aspx
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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\Terrain
Vista C:\ProgramData\Softree\Terrain
Windows?7, 8, 8.1: C:\ProgrambData\Softree\Terrain

If you have RoadEng® installed the <Defaults and Layouts> folder will be in a folder named RoadEng
not Terrain.

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.

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.

Function Groups

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

If you don’t have a password or 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 (see figure below) 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:
4 apping and Dirafting -
Digitizing (0'emo mode only)
Impart B azic

Expart Bazic [Demo mode anly)

Permitted and
kA ult-Plot Output Sheet Generation [Demao made only)

enabled Profile “window [Dema mode anly)
Profile Drafting and Design [Demo made only) LI
. ™ Select function o I E |
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.

Non Permitted Functions Found In File

File contains Functions which are not permitted.
™ Disable Fils Functions which are not currently permitted,

' Keep all file Functions and revert to DEMO made,

Cantinue 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. 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 metric units. To correctly follow the examples ensure Metric Units
are enabled. Select Module | Setup before starting. 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 J

Checkpoints identified by a checkmark indicate the beginning of an example. All files required to start
from a checkpoint are included in Tutorial install.

Conventions
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.
e Dialogue box control (like buttons) and heading names are italicized.
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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.Basic Concepts

The Terrain Module provides you with the facilities for assembling and manipulating topographic and
other map features. Information can be entered from a paper map using a digitizing tablet, from an
external file or on the screen using the mouse.

The Terrain Module provides 8 windows: Profile, Plan, Status, Points, Features, 3D, and Multi-Plot. The
number and type of windows available depends on the Function Groups you have enabled. The figure
below shows a typical window arrangement.

. Temain - CULVERT1
Fie Edt View Digtizing Cablednalsis Modus Window Help

ODEEE R I e e =

Field [ Value | Units |
Full name FPROFILE-O
Easting 5001.8
MNorthing S010.6
Elevation 999.2

Ready 508 10068 PROFILE-O [2D]
4

Figure 2.1: Terrain windows

Window Types

@ Plan Window displays a plan View. It is used to display and edit features.

] Profile Window displays a profile view of one or more selected features. This window requires
that the Profile Window function group be enabled.

10



Basic Concepts

Status Window displays numeric information about the current feature and point. It can be used
as a floating window or as a docked panel window on the right-hand side of the screen.

Points Window is used to report and/or modify attribute information about the current point. It
can be used as a floating window or as a docked panel window on the right-hand side of the
screen.

Features Window is used to report and/or modify attribute information about the current
-fj feature. It can be used as a floating window or as a docked panel window on the right-hand side
of the screen.

3D Window displays the features in a 3 dimensional view.

E Multi-plot Window is used to create an output sheet containing plans, profiles, legends, scale
= bar, images etc. This window requires that the Multi-plot function group be enabled.

Each window has its own menu. These menus are available when the window is active. The active
Window title bar will be highlighted and the menu Window| <active window name> will have a
checkmark beside it.

Each window can be sized, moved, maximized and minimized in the standard Microsoft fashion. All
windows can be configured from the menu View| Active Window (<name>) Options.

Text Windows such as Features, Points, and Status can be floating or docked to the right side of the
screen. To dock a floating window, click the dock icon @ on the upper right side of the window. To float
a docked window, click the float icon Bl on the upper right side of the docked window.

Customizing Terrain using Screen Layouts

Options for all windows can be saved in a configuration file called a Screen Layout. To change the default
configuration for Terrain:

1) Arrange the screen positioning of windows, scales, labels etc.

2) File | Save Screen Layout and specify Normal.ilt (other layout names can be used for
creating layouts for different applications. Normal.ilt is the default).

11
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The screen layout drop down control can be found in the Standard toolbar in all modules (figure below).

L
EF”E Edit View Digitizing Module Window Help
O = &[4 |n0rma|.ilt j 0 e
|=:| Softree ~
#-E3 Custom
=6 [

A training ASCII import.ilt
A training bitmap scale.ilt
A training cables.it
A Training cablesz2.ilt
[ training dty.ilt v
£ >

Figure 2.2: Screen layouts drop down control in the Standard toolbar.

To retrieve a layout, open the control by clicking on the down arrow ﬂ then scroll down and select the
desired file. Screen layouts used in the tutorials are all in the training folder.

Note: Layout files will be used extensively in the examples and are extremely valuable for saving and
retrieving the large number of options available.

Tool Bars

Tool Bars display buttons or icons that are used to activate common functions. The function name appears
when the cursor hovers over the icon. The Active buttons in the Tool Bar are dependent on the window
selected. The various toolbars can be shown or hidden by selecting menu View| Toolbar or by right
clicking on any currently visible toolbar. Toolbars can be floating or docked to the edge of the screen.

Screen Layouts can also specify which Tools options are displayed. For example, Standard Tools,
Window Tools, Zoom Tools, Mode Tools and Navigation Tools are pre-set in normal.ilt.

Points, Features, Attributes, and Feature Properties

Features

A feature is a collection of points such as a contour line, a lake boundary or a spot elevation point. Bitmap
images are also considered to be features (in this case the corners are the points). Many operations in
Terrain apply to features or groups of features such as formatting, moving, deleting etc. Feature attributes
can be assigned to the features.

Points

Features consist of 1 or more xyz coordinate points. Point attributes can be assigned to individual points.

12
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single point features

* y+——— multiple point features

Figure 2.3: Single and multiple point features
Attributes

Attributes are the properties of a particular object. They can be things like line type and color, which are
editable feature attributes, or things like the number of features in a file which is a read-only attribute.

Attributes can be viewed through the Status Window, the Features Window or the Points Window. There
are three broad classifications of attributes and they are as follows:

e Point Attributes - properties of a point on a feature.
e Feature Attributes - properties of a feature.
e File Attributes - properties of all the features and the file as a whole.

Attributes are grouped together in categories. Many categories are pre-defined, but you can create your
own attribute definitions by adding a new category using the Attributes Setup Dialogue. An example of a
pre-defined category is Format. The Format category contains feature attributes such as line type, color,
and hatch. These attributes are not read-only, so you can modify them in the Features Window.

Fixed Feature Attributes (Feature Properties)

Every feature has a set of fixed attributes (additional attributes are optional). These attributes are saved in
a feature header.

The following properties are saved with every feature:

Feature Name Each feature has a unique name consisting of a 50 character
Alphanumeric Id portion and a Numeric Id. It is possible to have more
than 1 feature with the same Alphanumeric ID e.g. STREAM-1,
STREAM-2 etc. The feature name is not case sensitive i.e. "
RightOfWayl1" =" RIGHTOFWAY11".

13
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Line-type, Color, Symbol Drawing format

and Hatchtype -

Displayed Visibility e.g. displayed or hidden

Connected Feature points are connected by lines or isolated (refer to Figure 2.4)
Elevation Feature points have elevations

Modeled Feature points will be included in the TIN model

Breakline Feature is a breakline (TIN modeling)

Negative Area Feature represents a hole with negative area. This option can be used

with TIN Boundary below.

TIN Boundary Feature is a TIN boundary

Surface Volume Boundary | Feature is used as a polygon to accumulate volumes in the volume
calculations.

Note: When working with very large data sets it is not a good idea to use single point features because the
memory overhead for the feature header can be significant. If possible, make sure that data are grouped into
features containing a number of points (1000+).

Un-connected feature ,

Connected feature

Figure 2.4: Connected and unconnected feature property

Current Feature and Point

In the Terrain module it is possible to select multiple features; selected features are the target of most
operations (delete, move, change line-type, change properties, etc.). Often the concept of current point
and current feature is used. At least one feature must be selected

e There is no current point or feature if no features are selected. Selected features are always
displayed with color magenta.

14
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The Current Point is displayed in the plan and profile windows with a red cross.

The Current Feature is the selected feature containing the Current Point.

Most of the information displayed in the Status window relates to the Current Feature and
Current Point.

Selecting with the mouse (in selection mode V) is a common and simple way to change the
Current Feature and Current Point.

15
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3.Basic Mapping and Drafting

This section is intended to provide the user with an introduction to the Terrain Module mapping and
drafting functions. No special knowledge of surveying or mapping is required other than some basic
familiarity with scales and coordinates.

To do the examples in this section the Mapping and Drafting, Import Basic and Export Basic function
groups must be enabled (See Function Groups in the On-line help for more information).

Scaling Maps ‘/

Park Map Example

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

1. File | Open <Terrain>\Cad\park map.ter.

Note: Terrain Recreational users may get the message “Non Permitted Functions Found in File”. If this
message appears choose “Keep all functions and revert to DEMO Mode”.

2. The Terrain Module works with natural scales. A natural scale of 1:5000 indicates 1 unit on the
paper drawing = 5000 units on the ground. If working with mixed unit scale such as 1" = 200',
then it must be converted to a natural scale before using it with Terrain (1":200' is the same as 17
2400" i.e., a natural scale of 2400).

3. Activate the Plan Window by clicking on the Title Bar. The scale is set to 15000 in the Scale Box
in the Toolbar. Change the scale to 25000 and press Enter.

Notice the change in the screen view.

16
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%, Terrain - [Plan:1] =13l x|
File Edt View Module Window Help 15| x|

ERER Cm@e e w2 Qe & e oo -al|vs Al

O

[t 32 E| X @ als By g

_ |l o _’l;I

Ready 5555962 [5ed7362,3 [ v

Figure 3.1: Park map.ter

4. Choose menu View | Active Window (Plan) Options and select the General tab. Change the scale
back to 15000. Enable labels checkbox and press OK.

5. Change the scale back to 25000 in the toolbar. Notice the label sizes have remained the same but
the map features have become smaller. Change the scale back to 15000 in the toolbar.

Note: Changing scales adjusts the size of map features. Labels, line-types and symbols are not adjusted and
remain the same size. When creating a drawing, it is important to set the scale to the required output scale
before making adjustments to label positions.

Note: Zooming functions CROReRZ ] magnify (or shrink) the entire drawing including labels,

symbols and line-types when the lock scale button B s depressed or locked. When it is not depressed the
scale will change but the labels, symbols and line-types will stay the same size.

6. With the lock scale button depressed, click on the Magnification Double and Magnification
Half buttons several times. Notice that the label and line sizes change but the scale remains
the same.

& . . .
7. Turn off the Lock Scale button Repeat the above step. Notice that with Magnification

Double the scale halves and with Magnification Half the scale doubles. Labels and line-
types stay the same size as the scale changes.

8. File| New to close park map.ter and continue to the next example or File | Exit to leave
program. Do not save any changes.

17
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Drawing Features

Drawing Features Using the Mouse — Method One ‘/

There are three modes used to create and edit points on a feature.

\ Entry mode — New points are inserted at either end
) of the current feature.

5 Insert mode+ - New points are inserted in between
gI— existing points.

™ 7 Edit mode- Existing points are edited.

o r A ;
This example demonstrates basic drawing operations using the mouse. Edit “ and entry modes . = will
be used to draw and modify a feature.

9. File|Open <Terrain>\Cad\drawing.ter.

Note: Terrain Recreational users may get the message “Non Permitted Functions Found in File”. If this
message appears choose “Keep all file functions and revert to DEMO Mode”.

18
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Your screen should look similar to the figure below.

| ¥ Terrain - drawing.ter - [Plan:1] o [=]
[TA Fie Edit View Modue Window Help o [=1]
DERSGR FEemce@eRa L& |[xoo &[5 AL Y @[H - = o5 x|
2, ® 10 @5
‘o _
i Ty oy © 5
K1} o _'l_I
Ready Firs:3/0 Pnts:10/0 [30.0 [-1119.5 [ 7

Figure 3.2: Drawing.ter

10. Press the Draw New Feature Z button from the tool bar.

The Entry mode “ cursor appears in the Plan Window indicating that a mouse click will create the first
point of your new feature. The menu Edit-New Feature provides an alternate method.

11. Left click (mouse down/up) anywhere in the Plan window.

A new point is created and the cursor changes to a cross. The red cross-hair representing the position of
the new point is tied to the mouse — we say the point is captured.

12. Locate the symbol labeled “1A”; move your mouse cursor over it.

Notice that the snap cursor appears 3 r. Snap options are available in the Plan window options, General
tab (right click select menu Active Window (Plan) Options).

13. Left click again to snap to “1A” and to anchor the point.

Now we have a feature with one point; it is the selected feature and the current point (red cross).

14. Create another point and snap to “2A”:

15. Left click anywhere in the Plan window (except on the current point).

16. Locate the symbol labeled “2A”, and left click once in the middle of the symbol. This will attach
point “1 A” to the cursor by a rubber band line.

19
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17. Left click again and the cross-hairs will anchor to the symbol labeled “2A”. This is now the
current point of the current feature. The current feature is the line segment that attaches “1A” and
‘CzA”‘

Note: To undo any point, select Edit | Undo Add Point

18. Locate the symbol labeled “4A”. Left click once in the middle of the symbol.

Your screen should now look like the figure below.

" » 1 S5,

8 A2 d.% “ 5
Figure 3.3: Drawing with the mouse

19. Move the cursor over the line segment between 2A and 4A. Notice the cursor changes to the

insert cursorg

B S

W ® 5

Figure 3.4: Inserting a Point at the End of a Segment

20. Left click on the line segment between 2A and 4A. Drag to point 3, and left click to anchor the
new point.

21. Move the cursor over the point labeled 5A and left click twice to add a new point.

20
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You should now see a “W” as shown in the figure below.

A

18 W i 50

Figure 3.5: Completed W
22. Move the Entry mode “ cursor over “1A”. The entry mode cursor changes to edit point mode

r
and the Edit v 1 cursor now appears over 1A.

23. Left click over symbol “1A”, the cursor will attach to the line segment.

r A
24. Move the Edit v o cursor over symbol “1B” and left click again. This will attach the line segment
to this point.

25. Repeat the above steps moving points “2A to 2B, 4A to 4B, and 5A to 5B.

The W has changed to an M as shown in the figure below.

18 eﬂA 64;1 a8

Figure 3.6: Completed M

26. File| New to continue to the next tutorial or File | Exit to leave the program. Do not save changes

Note: When a point is captured it can be released by pressing the <Esc> key and deleted by pressing the
<Delete> key. If the point is anchored and the <delete> key is pressed the entire feature will be deleted.

21
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Drawing Features Using the Mouse and Keyboard — Method Two ‘/
This example demonstrates an easier method to draw a new feature using the mouse.

1. File | Open <Terrain>\Cad\park map.ter. Click on the maximize button O in the upper right
corner of the Plan:1 Window.

Note: Terrain Recreational users may get the message “Non Permitted Functions Found in File”. If this
message appears choose “Keep all functions and revert to DEMO Mode”.

The Plan Window now displays triangular symbols with index stations 1 to 54. These index stations are
surveyed points along the boundary. The following steps demonstrate how to trace the park boundary by
""connecting the dots".

Note: If Snap to Point/line is selected (View| Active Window (Plan) Options| General Tab) when a new point
is created or an existing point is edited, the nearest point on an adjacent feature is also selected provided that it
is within @ minimum distance (2 mm).

Figure 3.7: Boundary starting point

2. Press the Draw New Feature Z button. Position the cursor over the center of station 1
(indicated with the arrow in the figure above) and press the number 5 key on the number pad or if
your computer does not have a number pad use the letter S. A new point should be created at the
cursor position. If this does not happen, check that Num Lock on the keyboard is on.

3. Move the cursor to Station 2 and press the 5 key on the number pad (or S Key). A new point will
be created at the cursor position. Continue adding points around the boundary until it is closed. In

case of a mistake use the edit - function as described below to correct the problem.

Note: To change the location of an anchored point, move the entry " cursor over the desired point until the

cursor changes to the edit L 2 cursor and left click. Once the point is captured press the <Delete> key to
delete the point. Pressing the <Esc> key will restore the point to its previous location provided that the new
point has not already been anchored. If the point needs to restored even after anchoring, use the Edit| Undo
function

22
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If you have created a new feature with elevations (Edit | New Feature — elevations selected), it is possible

to enter elevations using the following key definitions.

50rS Same elevation as previous point. This may be overridden by Snap To Point
including Z.

8oru Up 1 contour interval. This may be overridden by Snap To Point including Z.

2orD Down one contour interval. This may be overridden by Snap To Point
including Z.

Insor E | Manually enter co-ordinates including elevation

4. File | New. Do not save changes.
Selecting Features

A feature is a collection of points such as a contour line, a lake boundary or a single spot elevation point.
Bitmap images are also considered to be features (in this case the corners of the bitmap are the feature
points).

A Terrain document is a collection of features. Each feature has a unique name consisting of an 8
character Alphanumeric Id portion and a Numeric Id example ROAD-21. It is possible to have more than
1 feature with the same Alphanumeric ID such as STREAM-1, STREAM-2 etc.

Note: Feature names are not case sensitive "F1" = "f1".

The next several examples demonstrate how to select features by layer, name, range, property, boundary,
or by using the mouse.

Selecting Individual Features with the Mouse J

1. File | Open <Terrain>\Cad\park map.ter. Press open.

Note: Terrain Recreational users may get the message “Non Permitted Functions Found in File”. If this
message appears choose “Keep all functions and revert to DEMO Mode”.

2. Move the Selection cursor ¥ , over one of the stream features in the Plan Window and left click
with the mouse. The stream feature should change color from blue to magenta (indicating that it
is selected). Notice in the lower right corner the Name of the feature is displayed (STREAMCXx-
XX).

3. Select another feature. Notice when a new feature is selected, the previous feature is de-selected.

The information in the Status window also changes to reflect that of the new feature.

Selecting Groups of Features with the Mouse

4. Hold down the <Shift key> and left click on a new feature. Notice that the previous feature
remains selected. Use this technique to select several more features.

23



Basic Mapping and Drafting

5. With several features selected, press the delete key on the keyboard or press the Delete X
button. The features are deleted and disappear. Press Edit | Undo Delete and the features reappear.

6. Left mouse click in any blank area on screen to de-select all features.

7. Depress the left mouse button and move the mouse any direction. Notice a rectangle is formed
from the position where the mouse was first clicked. Release the left button. All features inside
(or crossing) the rectangle are now selected.

8. Hold down the <Shift key> and left click on one of the selected features. This feature is de-
selected and the other features remain selected.

9. Left mouse click in any blank area on screen to de-select all features.

Selecting All Features

10. Edit| Select Feature(s) | All or press the Select All B button. All features are now selected
(magenta).

Inverting Selection

11. Hold the <shift> key down and de-select one of the features

. . ) -
12. Select Edit| Select Feature(s)| Invert Selection or press the Invert Selection ~* button, feature(s)
previously selected are now un-selected and all feature(s) previously un-selected are now
selected. In this case one feature will be selected and the rest will be de-selected.

13. Proceed to Step #2 in Selecting by Layer or exit the program by selecting File | Exit. Do not save
any changes

Note: One of the selected features contains a red cross-hair. This indicates the current point. The feature
containing the current point is the current feature. Information about the current feature and current point are
displayed in the Status Window.

Note: Most operations in the Terrain Module apply to a selected set of features or points such as formatting,
moving, deleting etc.

Selecting Features By Name J

14. File | Open <Terrain>\Cad\park map.ter.

Note: Terrain Recreational users may get the message “Non Permitted Functions Found in File”. If this
message appears choose “Keep all functions and revert to DEMO Mode”.

If you are continuing from the previous example, select Edit | Undo Delete. Left click in any blank area to
de-select all features.

15. Edit | Select Feature(s) |B y Name or press the Select By Name Ay button.

16. Press the Advanced button. Type “SURVEY” in the Select Matching Names area as shown below.
Press the Select button in the Select Matching Names area. Press OK.
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Select feature(s) by name x|
Feature Names: r Highlighted kems — - Select Matching Names
2l o [SURVEY
Un-Select |
Minimum
Select Al | numeric [D: I
] Maxdmum
v SURVEY-3 _I Un-Select Al | rumeric [D: I
v SURVEY-4
+ SURVEY-5 Selected Predefined Layers
+SURVEY-S 52 |—Ll -
v SURVEY-7 :
+ SURVEY-3 Smpls | Select |
+ SURVEY-3 T
v SURVEY-10 —I
¥ SURVEY-11 Use * or ? wildcard characters
+SURVEY-12 to select all similar names.
v SURVEY-13
v SURVEY-14
v SURVEY-15
JSURVEY-17
v SURVEY-17
LI Cancel |

¥ Hidden [ Displayed

Figure 3.8: Select feature(s) by name dialogue

A number of triangle features are selected and highlighted in magenta. All of these features have the name

SURVEY. See figure below.

Figure 3.9: Triangle features highlighted in magenta

17. File | New. Do not save any changes.

Selecting Features by Layer /

Each feature has a unique ID. This name can be used to organize a map into different layers. For
instance, in Park Map all Class 1 streams have been named STREAMC1 and Class 2 streams as
STREAMC2. These names can be quickly used to select all Class 1 streams, Class 2 streams, or all

streams.

1. File|Open <Terrain>\Cad\park map.ter.
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Note: Terrain Recreational users may get the message “Non Permitted Functions Found in File”. If this
message appears choose “Keep all functions and revert to DEMO Mode”.

2. Edit| Select Feature(s) | By Layer or press the Select By Layer = putton to open the Select
Features by Layer dialogue box.

seec ea x

& Boundary [BOUND??7)
& Campground [CAMP?777]
@ Lakes [LAKE???7)

@ Parking [PARKING?]

@ Ridge (RIDGE??7)

@ HRoads (ROADY?77)

Swamp [SWAMP?77) Select I
@ Trails [TRAILZ??)
Urselect I

Select Al I
UnSelect All I

Layers I

i~ Feature Counts

Highlighted Layers Al
Matching 13 Selected: 13
Selected: 93 Total 94 0K I

Cancel I

Figure 3.10: Select features by layer dialogue

3. Pressthe Un-Select All button to de-select all features.

4. Select Streams in the list-box and then press the Select button. The information in the Feature
Counts changes indicating that 13 of the 94 features are streams. Press OK to return to the main
screen. The 13 selected streams are highlighted in magenta.

Note: Features can also be selected or de-selected by double clicking with the left mouse when the cursor is
over the feature name in the dialogue box.

5. To create a new layer for the Class 1 streams, press the Select By Layer = putton or Edit |
Select Features | By Layer to activate the Select Features by Layer Dialogue Box. Click on the
Layers button to activate the Layers dialogue box.
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Figure 3.11: Add/Remove layers dialogue

6. Press the New button. Type in the Layer Description field "Stream Class 1". Type in
STREAMC1 into the Layer Matching String. Press OK to return to the Select Features by Layer
dialogue. Note that the new Layer Stream Class 1 has been added

7. Press the Un-Select All button to de-select all features. Select Streams Class 1 in the list-box and
press the Select button to select all Class 1 stream features. Look at the Streams item. Note the
grey check mark beside Streams. This indicates that only part of the STREAM layer has been
selected. Press OK to return to the main screen.

The following steps demonstrate how to turn off the display of all features except the STREAMS.

8. Edit | Select Features | By Layer or press the Select By Layer = putton to activate the Select
Features by Layer Dialogue Box. Press the Unselect All button to un-select all features. Highlight
Streams in the list-box and press the Select button to select them. Press OK.

9. Edit | Select Features | Invert Selection. This will this will switch the selected and unselected
features so that all features are now selected except the streams features.

10. Edit | Modify Selected Feature(s) | Properties or press the Properties E button in the toolbar.
Turn off the Displayed check box. Press OK to return to the main screen.

Note: All the features are still displayed. Click on a blank area of the screen (where there are no features) to
de-select all features.

11. If the highlighted features still remain, press the Refresh button to redraw the entire screen
(removes the highlighted features). Notice that only the streams are displayed. If the Refresh
button is not visible, select View | Toolbar | Navigation Tools and the Refresh button will become
visible.
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Figure 3.12: Streams layer

12. File | New. Do not save any changes.

Line-types ‘/

1. File| Open <Terrain>\Cad\park map.ter. Click on the maximize button O in the upper right
corner of the Plan:1 Window.

Note: Terrain Recreational users may get the message “Non Permitted Functions Found in File”. If this
message appears choose “Keep all functions and revert to DEMO Mode”.
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Figure 3.13: park map.ter

2. Dashed lines identify the trails in Park Map (see figure above). Hold down the <Shift> key, then

with the Select cursor ¥ Ieft click on each of the trails. Use zoom and screen scrolling to see all
of the trails.

If a wrong feature is accidentally selected, de-select by clicking again on the same feature with the shift
key still depressed. To start again left click in a blank area to de-select all features.

The trails could also have been selected by either pressing the Select By Name Ay button or selecting
menu Edit | Select Feature(s) | By Name.

3. Edit| Modify Selected Feature(s) / Line-types, Symbols or press the Line style = button to
activate the Plan Window Feature Formatting dialogue box as shown in the figure below.

x
— Symbal
e [ | |
Color: I,L\,utg j j
— Line/Border
TYPE | 43.Dash-Dot (.. =meememmamms |
cor 557027 | =] |
— Hatching
Type: IN-:-ne | |j
Backaround; I,.r_\.mg j j
Foregrourd; I,L\,utg j j
[ AlsoSet Profile n] I Carcel I

Figure 3.14: Line-types and symbols dialogue
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4. Change the line-type: from 43 Dash Dot to 44 - Dash x 2 (narrow). Press OK. Left click
anywhere in the Plan Window to de-select trails.

5. Proceed to step #2 in Adding Symbols or File| New to exit the program. Do not save changes.

Symbols ‘/

Park Map Example

1. File|Open <Terrain>\Cad\park map.ter. Click on the maximize button O in the upper right
corner of the Plan: 1 Window. If continuing from the previous example, left click in a blank area
to de-select all features.

Note: Terrain Recreational users may get the message “Non Permitted Functions Found in File”. If this
message appears choose “Keep all functions and revert to DEMO Mode”.

=1a1=]

File Edit View Module Window Help . =1

SHSE| Ampeez 2| ®a Qi@ e[wmn ey A
-~

I

-

Campground
localions

SAFGHE| X ndls B

[ita

Ready [ss7404.0 [se4s802.5 [ v

Figure 3.15: Campground locations

2. Edit | New Feature to activate the Feature Properties dialogue box. Select CAMP from the Name
drop down box. Turn off Elevations and Modeled as shown in the figure below. Press the Mouse
button.
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Feature properties

MName:

|

Create using
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E\splaytenil Mouse |
onnec e Feature is 3D (each pointhas an
elevation set). 3D features are used Keyboard... |
1Madelled to create a TIN model provided the
CBreakline Modelled property is set
[(1Negative

C1TIN Boundary
[(1Surf/Vol. Boundary

Cancel |

Figure 3.16: New feature properties dialogue

3. Movethe  cursor to one of the campground locations as indicated by the two arrowheads in
Figure 3.15 and press the left mouse once to create (and capture) a new point. Left click again to
anchor the new point.

4. Edit | Modify Current Point(s) | Symbols and choose Campground for the symbol. Press OK to
return to the main window.

Line-types and Symbaols |

Syrbal

Tvpe: [ mpground

Figure 3.17: Campground symbol selection dialogue

5. Press the Refresh button to redraw the entire screen.

A campground symbol has now been created. The following steps will duplicate this symbol at the other
campground locations.

6. With the campground symbol still selected, press <Ctrl +C> or press the Copy button to copy
it. These are shortcuts for menu Edit | Copy.

7. Press <Ctrl +V> or press the Paste & button to paste the symbol.

8. Press <Ctrl +M> or select Edit | Modify Selected Feature(s) | Move/Size and a rectangle should
appear around the campground symbol.

9. Move the cursor inside the rectangle. The cursor should change its’ shape to a 4 sided arrow. Left
click and drag the copied symbol to the other location.

10. Press the Refresh button to redraw the entire screen.
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Figure 3.18: Park example with campground symbols

11. Proceed to Step #2 of the next example or exit the program by selecting File | New. Do not save
changes

Creating a Boundary Polygon ‘/

To do this example the Mapping and Drafting, Import Basic and Export Basic Enhanced Mapping and
Drafting must be enabled. See Function Groups in the On-line help for more information

1. File| Open <Terrain>\ Cad \park map.ter. If continuing from the previous example, left
mouse click in a blank screen area to de-select campgrounds.

Note: Terrain Recreational users may get the message “Non Permitted Functions Found in File”. If this
message appears choose “Keep all functions and revert to DEMO Mode”.

2. Edit| Select Feature(s)| By Name or press the Select By Name “® button.
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Select feature{s) by name

Feature Mames:

STRESMCZ-4
STRESMCZS
» SURVEY1
» SURVEY-2
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» SURVEY-E
» SURVEY-7
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+ SURVEY-14
+ SURVEY-15
+ SURVEY-1E
+ SURVEY-17
+ SURVEY-18
+ SURYEY-13

¥ Hidden v Dizplayed

Xl
Highlighted ltems — — Select Matching Mames
]| selct | [sURVEY=
Un-Select |
Fefiinirmam
Select Al | numeric [D: I
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Un-Select &l numeric 10 I
J l'SBhBCt:I Predefined Layers
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—
Simple... I Select |
Un-Select |
Use * or ? wildcard characters
to select all similar names.
LI Cancel I

Figure 3.19: Select feature(s) by name dialogue

Press the Advanced button and type SURVEY™ into the Select Matching Names area as shown in
the figure above. Press the Select button in the Select Matching Names area. Press OK. A number

of triangle features are selected. All of these features have the name SURVEY.

Press the Properties Bt button in the toolbar or Edit | Modify Selected Feature(s) | Properties.

Turn Connected on. Press OK.

Edit| Modify Selected Feature(s)| Join. All the selected features will be joined.

Press the Line style = button to activate the Plan Window Feature Formatting dialogue box.
Change the Line-type to 5-thick (medium) and change the Symbol to None. Press OK

Edit| Modify Selected Feature(s) | Close. The boundary will close and the map should look like

the figure below.
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Figure 3.20: Park Boundary

Labels

There are two types of labels used in the Terrain Module, Automatic labels and Floating Labels.

Feature Labels are labels associated with a feature. Elevation, Azimuth, and Distance are all
examples of automatic labels. Point or feature attributes such as Comments, Date, Point Numbers
etc. are Feature Labels. Whenever a feature is edited or deleted feature labels are modified
accordingly.

Floating Labels are simply user-defined text. They do not depend on any feature and can be
placed anywhere and modified directly.

The default characteristics (position, font, size, orientation etc.) for each label class is controlled by
window type (Plan, Profile etc.). For the Plan Window these defaults are set in menu View | Active
Window (Plan) Options dialogue box, Labels tab =l.

8. View | Active Window (Plan) Options | Label tab. Turn on Floating Labels (not attached to a
feature) by double clicking on it in the list box or by highlighting Floating Labels (not attached
to a feature) and turning on the Display check box (See Figure 3.21 below). Press OK to return
to the main screen. The Plan Window will now look like Figure 3.22 below.
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Plan Window Options B=
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Figure 3.21: Plan window options- default label format
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Figure 3.22: Plan window with floating labels

It is often useful to override the default label positioning for individual features. For instance you may

wish to turn on or off a certain class of labels for a specific feature. Label control of individual features is
done using menu Edit | Modify Selected Features | Labels. We will use this function to turn off the labels
in our boundary.
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9. Highlight the park boundary with the Selection ¥ cursor.

10. Edit | Modify Selected Features | Labels. Turn off the display of Comments (at feature points) by
double clicking in the list box or turning off the check box adjacent to Display.

11. Click the Reset all existing point and feature formatting checkbox. Press OK and answer “Yes”
to the prompt “Do you wish to reset point formatting?”’

We will now add a floating label to our park map.

12. Click on the A Label Edit button to initiate Label Edit mode.

13. With the $ cursor click on upper left corner of the map and enter the text ("Park Boundary™).
See figure below.

Park boundary

-

Figure 3.23: Plan window feature formatting dialogue box

Note: The v is referred to as the Orientation handle and the ‘%, is referred to as the Position Handle.

To move the position of a label, move the cursor over the > Position Handle (or any part of the label). Left
click and drag the label to a new location and release.

To rotate a label, move the cursor over ™ the Orientation Handle. Left click and pivot the label to the
preferred position and release the left mouse when in the correct position.

Hatching

To complete the example hatching will be used to shade the park area.

14. Highlight the park boundary with the Selection ¥ cursor.
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Figure 3.24: Plan window feature formatting dialog box.

15. Edit | Modify Selected Feature(s) | Line-types, Symbols.

- Set Symbols to None,
- Line/Border color to Yellow (255,255,102)
- Hatching to Solid (opaque). Press OK.

Note: (255,255,102) is a notation for Red, Green, Blue values. It is possible to create any color (supported by
a graphics card) by clicking on the =l button beside the color combo box and entering an RGB value.

16. With the boundary still selected, choose menu Edit | Modify Selected Feature(s) | Shuffle Display

Order | Shuffle to back.

At this point your map should look similar to the figure below. You may need to refresh or move your

center wheel to see the changes.
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Figure 3.25: Map with shaded boundary polygon

17. File| New. Do not save changes.
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Creating an Output Sheet ‘/
Park Map Example
This example is intended to familiarize you with the Multi-plot functions for creating an output sheet.

1. File| Open. Select <Terrain>\Cad\park map Il.ter. Press Open.

Note: Terrain Recreational users may get the message “Non Permitted Functions Found in File”. If this
message appears choose “Keep all functions and revert to DEMO Mode”.

2. Go to File| Printer Setup. Ensure the printer is setup for letter size (21.59 x 27.94 cm or 8.5 x 11
in) and Orientation is Landscape.

Note: The Multi-Plot output setup depends on the paper size of your default printer.

3. Window| New Window| Multi-Plot, a blank multi-plot page will appear. Click on the maximize
button O in the upper right corner of the Multi-Plot Window.

4. Right click and select Multi-plot Options. Check Snap to grid and Show Grid and set the Spacing
to 5.00 as in the4 figure below. Press OK.

x
[+ Draw all graphics Font-Rectangles... |
[ Seroll bars Get Default Font |

Grid Options
[¥ Snap to grid Spacing IS—
[¥ Show grid (" inches
[~ Show rulers ® millimeters
[~ Allow edit of locked items
oK I Cancel

Figure 3.26: Multi-plot Options

A Multi-plot sheet consists of a series of Sub-views such as plans, profiles, legends, images, title blocks
etc.

5. Edit| New Sub-View| Plan: 1. A Plan Sub-View will appear in the middle of your multi-plot
sheet.

Notice that there are 8 handles that you can click and drag to change the size of the Sub-View. Click and

drag anywhere else on the Plan Sub-View to move it. The <Delete> key will remove the selected Sub-
View(s).

6. Resize and reposition the Plan Sub-View until it appears approximately in the top 2/3 of the
output sheet (see Figure 3.28 below).
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7. To center the map in the Plan Window, press <Shift + left arrow >. A prompt as shown in Figure
3.27 will appear. Press OK and continue manually controlling the position of the Plan window
using the <Shift + arrow> keys.

H

Your Plan Sub-View is set to scroll with the main Plan window. Do you
wish to scroll manually instead?

Figure 3.27: Plan Window Sub-view Manual Scrolling Prompt

Note: Positioning the map inside the Plan Window can be done using the <Shift + arrow> keys. By default,
the Plan Sub-View scrolls with the main Plan Window (menu Plan;1).

% Terrain - [Multi-Plot]
@File Edit Wiew Module Window Help

DEd&ER| Jemec ek eacaadale

Glacier

WES M| Xl 3 B e

Ready [s54536.7 [se47a43.8 v

Figure 3.28: Multi-Plot plan sub-view of planl.ter

Adding a Legend and Scale Bar

8. Edit| New Sub-View | Legend. A legend will appear in the middle of your multi-plot sheet.

9. View|Multi-Plot Sub-View Options, to activate the Legend Sub-view Options dialogue box or
double click on the Legend sub-view will also activate this dialogue box.
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Legend Sub-View Options x|
—Legend:
Title Legend
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Title height (mm) 10.0
More... | tems... | Cancel |

Figure 3.29: Legend sub-view options dialogue

Note: When the Auto check box is enabled, the window frame size determines the width of the column. The
frame can be made smaller or larger by clicking and dragging on any of the eight handles. If you disable the
Auto option, the column width can be changed manually.

10. Configure the Legend Sub-view Options dialogue box as shown in the figure above.

Note: When the Legend Sub-view is created, the current file is searched to find all distinct symbols, line-
types, and hatch types. These items are included in the default legend along with their associated feature

name.

11. To modify the legend entries, press the Items button. Delete all line-types that do not appear in
the figure below. Change the descriptions to match the items on the right. Do this by clicking on
the desired list item and then changing the Description in the Current item area. Press OK to close

dialogue boxes.

x|
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Remove

Shiftup
Shift down

Legend Sub-View Items il Legend Sub-View Items
SURVEY-52 - * Wetlands
[ GLACIER add. | Highway
T )SWAMP3 Streams
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— )
=———————R0AD-15 & Parking
STREAMC1-0
ARROW-0 Shiftup
RIDGE-0
featr000-0 Shift e
a viewpnt-0
PR, ;-7 Y| I 1 LI
r—Current item —Current item
Deseription I 0K | Description: ITra\Is
Properties: Cancel | Properties.. |

0K I
Cancel

Figure 3.30: Legend sub-view options dialogue

12. Re-size and re-position the legend directly below the plan sub-view and on the left side of the
page as shown in Figure 3.32.

13. Edit| New Sub-View|Scale Bar, a scale bar will appear in the middle of your multi-plot sheet.
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14. View| Multi-Plot Sub-View Options or double click on the scale bar to activate the Scale Bar Sub-

view options dialogue box.

Scale Bar Sub-View Options il

Type: IPIan Scale LI

Scale: |15[]g[]

Title: IPIan Sacale 1:15000

[w Draw to screen Font... |

W o ﬂ Get Default Font |

[¥ Transparent

IUnlucked j
oK I Cancel |

Figure 3.31: Scale bar sub-view options dialogue

15. Type in the Title: Plan Scale 1:15000 as shown above and press OK.

16. Re-size and re-position the scale bar inside the Plan sub-view. If you click on the Plan Sub-View
by mistake the scale bar will be shuffled to the back and you will no longer be able to move or
size it with the mouse; use the Edit /Shuffle Front To Back menu to correct this or use Ctrl +K.

Tuska
Glasier

E3 Wetlands Cliftis | o oo
=——= Highway Access [ === Trails | oo e
——— Streams @ Pating Ll

Figure 3.32: Final multi-plot output

17. Select Edit | New Sub-view | Rectangle. Under User-defined, type in the Text “Park Map
Example” and change font size to 18 and bold. Press OK and position the sub-view as shown in

the figure below.
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Figure 3.33: Multi-plot rectangle

18. Repeat the procedure from step 17, create and position several rectangles as shown in the figure
below. Enter any text you wish.
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Figure 3.34: Multi-plot with rectangle

19. File| New. Do not save changes.
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4.lmages

Digital images (or bitmaps) can be used to enhance the visual impact of a map or drawing. They can

also be used to extract and/or represent geometric information. The Terrain Module allows you to
import bitmap images in various standard formats such as BMP, JPG or TIF. In order to use images
for mapping they must be georeferenced.

In GIS terminology Georeferenced means ‘tied to a specific geographic location on the earth’. A
georeferenced image is one that has been scaled, rotated and stretched into position to correlate to a map
projection. It may be an aerial photograph, a scanned paper map or a satellite image. What makes a
georeferenced image distinct from other raster images is the inclusion of coordinate data used to locate its
exact geographic position. This additional coordinate information can either be encoded in the image (e.g.
Geotif), or as a separate “world” file (e.g. *.tfw).

Standard images (*.bmp, *.jpg etc) do not contain georeference information. However, images from
mapping or GIS sources contain this information. If an image is not georeferenced, Terrain Tools can be
used to create this information. This example will explore several methods for georeferencing an image.
To do this example Mapping and Drafting, Import Basic and Export Basic function groups must be
enabled. See Function Groups in the on-line help for additional information.

Scaling an Image /

Real-estate Areas Example

In this example we will measure a feature of known length on the image. The image will then be scaled
(by setting the pixel size) so that the feature has the correct length. The image is not corrected for position
and rotation.

We will provide options for both metric and English (feet) units. Use menu Module | Setup, Units tab, if
you want to change units.

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

1. Select menu File|Retrieve Screen Layout <Defaults and Layouts>\Training\training bitmap
scale.ilt.

Note: Terrain Recreational users may get the message “Non Permitted Functions Found in File”. If this
message appears choose “Keep all functions and revert to DEMO Mode”.

This screen layout sets options such as Plan Window location and scale. To check which options have
been set in the Plan Window, right click in the plan window select Active Window (Plan) Options.

2. Select menu File | Insert File to open the Insert File dialogue box.
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Figure 4.1: Insert File Dialogue
3. Set Files of type to either All Supported Files or Image Files (*.asc,*.txt, ...) as in the figure
above.
4. Select <Terrain>\ Bitmap\o-falls.jpg. Press Open.
You will be presented with the Import Options dialogue box as shown below.

Import Options il

Options | Rotate/Translate/Scale I

C:\Users\Public\Public Documents\Softree\training\ T errain\Bitmap'o-falls.jpg Browse...
[~ Lack
—Reference Coardinate —Image Display
Project Units Corresponding Raster Units (& Display All
X [o5000 [0.0000 {UpperLeft =l € Border Only
v:  |-05000 [0.0000 (" Image Only
—Pixels Cropping € Hide

Project Units

XSize: [Tooooon | NX 544 Madify... ~WorldFile ——————
Ysze: [oooooo | NV 14T Clear open_|
—Image Quality Save |

Low High % Factor Size
J 1.0000 31Mb

—Adjustment———— ~Washout
rotation (deg) 0.00 Low High
[T | Bubhersheet
Interpolation Method Factor (0-1)  0.00
IInverse distance LI

OK | Cancel | Help |

Figure 4.2: Image Import Options dialogue (used to geo-reference and scale bitmaps).

The Pixels area is used for scaling the image.
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Note: If the natural scale and the dots per inch (dpi) are known then the pixel size can be calculated
using the following formula:

An image was scanned at 200dpi (dots per inch) and the natural scale is 1:12000. Hence:

Ilmap-inch * 12000inch * 25.4mm * 1.0m
200pixel lmap-inch linch 1000mm

Pixel size

1.524m/pixel

We won’t change any of the import options — we’ll determine pixel size later.

5. Press OK to import the image.

The newly inserted image is selected; when an image is selected, the rectangle is hatched magenta.

6. Click ¥ outside the image to de-select.

7. Zoom extents @..

The Plan window now displays the imported bitmap as shown in figure below.

Natural Scale 1:12 000

= = % \ 7
| OCEAN FALLS A
i ' ; Surveyed 1911 and 1920 Y
~—1 Benrot Island : Lat. 52°21' 24%51N., Long, 127° 43’ 2485 W. + <R
{

1~~ RS Use adjacent compass
A Scale of Latitude and Distance
HEEHEE ey e— § Cablos on
Seiln L F y B 14 Sea Mile <%
10 cale of Feet 3
el _ | &
Scale of Metres {
a

iable 1

" Figure 4.3: Imported bltmap

8. Zoom in so the scale bars are clearly visible.
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In this example the natural scale is known, but the dots per inch are not. By measuring the scale bar, you
will be able calculate the pixel size. This map has three scale bars. If you are working in meters, measure
“Scale of Meters”; if you are working in feet, measure “Scale of Feet”.

9. Measure the scale bar:

a.  With the cursor in the Plan Window, right-click and choose Measure Tool (length, area)
from the menu.

b. Move the mouse until the cross-hair is over one end of the scale bar and left-click.
c. Move the mouse over to the other end of the scale bar and hover.

You can observe the length in two ways:

e The tooltip window (hover tip).

e The Measure Tool toolbar (this appeared at the lower left of your screen when you entered
measure mode).

Scale of Metres
) e

S — ———— — J'XJ

——ed

‘ in Elev: N/
\ ‘Ocean Fallg ™A

---Measured---
Dist: 656.1 m.
Bearing: 91
dX: 656.0 m.
dY: -9.5 m.

N

Figure 4.4: Measure Tool hover tip.

Az91 HD:656.1 - N

Ready Ftrs: 0/1 Pnts: 0749

Figure 4.5: Measure Tool toolbar.

The “Scale of Metres” bar should be approximately 656m long. This length is clearly incorrect; it should
be 1000m, so the image must be re-scaled.

If you were working in feet, you would find that the “Scale of Feet” scale bar is 600ft long; similarly, this
should be 3000feet, so image must be re-scaled.

d. Right click, select Stop Measuring (or just type <escape>) to get out of measure mode.

Note: The Measure Tool does not disable editing with the mouse; this can be useful but most of the time you
will want to be in selection mode ¥ before you use the Measure Tool.

10. Re-Scale the image by changing the pixel size:
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a. Leftclick ¥ on the bitmap select it.

b. Select menu Edit| Modify Selected Feature(s) /Properties or press the Properties E2F
button in the toolbar to open the Bitmap Options dialogue box (Figure 4.2 above).

The current pixel size is set to 1.0. Scale it by multiplying by the true scale bar length divided by the
measured scale bar length:

New Pixel Size (m) = 1.0m * 1000.0m/656m = 1.524m
New Pixel Size (ft) = 1.0ft * 3000.0ft/597.8ft = 5.000ft

c. Type the appropriate pixel size (1.524m or 5.000ft) into both the X size and Y size.
d. Press OK to close the dialogue box.

The image is scaled correctly. If the image were distorted then the process should be repeated using a
vertical feature of known length to calculate the Y size.

If desired, verify the image is scaled correctly by measuring the scale bar again.

Tracing Image Features
The following steps demonstrate how to trace features in the image and use them to calculate their area.

11. Activate the Plan Window by clicking on the title bar and select menu View | Active Window
(Plan) Options. Change the scale to 5000 if working in metric units (or 1000 if working in feet
units).

12. Scroll and zoom the Plan window so that the pulp mill buildings are visible as in figure below.

Link  River

SR \\\f\\ﬁﬂ Fower T
S R‘S\,}\ﬁ-\ -1
R

e, \.

14 Flgure 4.6: Ocean Falls buildings

If you have already done the Drawing Features exercise in the Basic Mapping and Drafting chapter
above, then you should have no problem with the next step. Otherwise, the sub-steps (a, b, ) should help.
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15. Trace around the boundary of three of the buildings using the mouse (like in the figure below).

a. Press the Draw New Feature toolbar button Z to begin drawing a new feature.
b. Leftclick anywhere to create a new point.

c. Position the cursor over one of the corners of a building and left click again to anchor the
point.

d. Left click away from the first point to create another point (note the line joining the new
point to the old).

e. Position the cursor over the next corner and left click again to anchor the point.

f.  Repeat until the building is outlined.

g. Click the Draw New Feature Z button to begin a tracing a new building.

Note: The mouse can be used to edit existing points - - and insert points & see the Basic Mapping and
Drafting chapter.

Don’t forget about Edit | Undo, <Ctrl-Z>.

If you have a number pad on your keyboard, there is a digitizing feature you might want to try; move your
mouse cursor over a point of interest and type the <5> key on the number pad. This will create a new feature
point in one step.

r:‘na]p—.w dmesemt@aqiae
e
M M : \
» LIV
» v ‘
< I3 ., 6y
- > a
4 1375 A 9
9 (f/(.) 3
\<1/4) ¢
\

R g

, Dock C**
|4 7 6
Mol e

15

)

: . '
&) 131
N [.a’r'nw /S =

o

=

Figure 4.7: Traced buildings

h. When you are finished, use the right mouse to change back to select with mouse ¥
mode.

Determine the area of each building:

16. Select each building perimeter with the mouse and look at the Status window.

13. Format the perimeter features and then determine the total area:
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a. Select all the traced buildings, by holding down the <Shift> key and left clicking on each
of the building’s traced boundaries.

b. Select menu Edit | Modify Selected Feature(s) | Line-types, Symbols (or type <Ctrl-L>).
c. Select Line/Border Type 6-thick (heavy).

d. Change the color to blue.

e. Press OK.

View the Status Window (figure below) to see the area of the selected features: Area Subtot. If working
in metric units, the area of the buildings should be approximately 2.9 Ha. (Imperial units the area should
be approximately 7.0 acres).

8 ——— ey
Status o || @ | = ||
o fl s
) -
Field Value | Units | o
Easting 9549
Northing -1138.8
Area 0.2 Ha.
Area Subtot. 29 Ha.
Area Tot. 253.0 Ha.
Length 167.7 m.
)
£ B \__\.:.:;‘Q D 1
by = _‘-E

Figure 4.8: Selected buildings with area reported in the status window

The total area (Area tot.) includes the bitmap boundary; the Area field shows only the area for the current
feature (containing the red cross).

Note: The Status window options @ allow you to display areas in square meters (square feet) for the current
feature. Add item Sg. Units found in the Geometry category.

17. Click ¥ outside the image to de-select all.

Now you can see the true color of your perimeter features.

Note: Images are opaque. Use the menu Edit | Modify Selected Feature(s) | Shuffle Display Order to make
sure the features you want to see are in Front and visible.

18. File|New. Do not save changes.
Adjusting an Image
Forestry Cut Block Layout Example

This example requires Mapping and Drafting, Import Basic and Export Basic function groups enabled
(see Function Groups in the On-line help for more information).
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Moving and Resizing‘/

This example demonstrates how to overlay a series of traverses on a scanned contour map. These
traverses were entered in the Survey Module; however they could have come from other sources.

1. File | Open. Change Files of Type to (All Supported Files *.asc; *.ter; ...).
Select <Terrain>\ Bitmap\setting boundary shift.ter.

L¥ Terrain - setting boundary shift.ter
Fle Edt Veew Modue Wndow Hep

DEaaR| sle 2B e @ aQ XAl [wn .ITA7 AL 2¥B|H e 5 &5 |

Field | Value[ Units |
Index na

Elev.

[Fs: 0/15 _Prits: 0/569 733 [-633.1 [ 4

Figure 4.9: Setting boundary shift.ter - surveyed traverses

The terrain file setting boundary shift.ter includes several block boundaries, roads and streams. Notice
that the traverses are in correct positions with respect to each other. These traverses were entered and

adjusted in the Survey/Map Module.

2. File|Insert File. Change Files of type to Image Files (*.tif: *.jpg; *.bmp; *.sid; *.jp2;
*.png;*.ecw; *.dog;....).
Select File Name: <Terrain>\Bitmap\setting.BMP. Press Open.

3. The Import Options dialogue box appears. Ensure that the default settings are set (X and Y are set
to 0.0 for Project Units and the X and Y are set to 1.0 for the Pixels) as shown in below. Press
OK to insert the bitmap.
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Import Options

x|
Options | Rotate/Transiate/Scale |
IC:\Users\F'uinc\Documents\Soﬂree\Tmining\Tenain\Brtmap\seﬂ\ng bmp Browse... |
= Lack
r~ Reference Coordinate ~Image Display —
Project Units Comesponding Raster Units & Display Al
% [oooo Jo.0000 | [Upper Left (R Orly
Y- ID.DDDD Iﬂ.DDDD " Image Only
 Poels T  Hide
Project Units
¥ Size: Iw— MNX: 918 Modfy... | ~Word Fle————
Y Size: I‘H‘_l Ny: 1512 [lear | o
r~ Image Quality Save
Low High % Factor  Size
.—J_ 0.5000 1.3 Mb
- Adjustment Washout
rotation (deq)  |0.00 Low High
™| Fubber shest J—
Interpolation Method Factor (0-1) 0.00
IInverse distance %

Figure 4.10: Import options dialogue box

ervoln setting bomnbory st ber

Fle Edt View Modde Window Meb o

DERER| deroin@e[@aQ @ nloo o6 [v5 Al 2¥ S[E e = 5[5 x|
WEOAX|AXN Ao LR E

Fesii6l pos6is0 068 E

Figure 4.11: Plan window after adding setting.bmp

The bitmap file was created from a 1:5000 topographic map. The image was scanned and saved as a
Windows Bitmap (*.bmp) using external software.

The bitmap is not correctly positioned with respect to the traverses (MICHELLE LAKE is offset) (See
figure above). The size of the bitmap image is also incorrect. The next steps show how to adjust the

position and size of the bitmap by trial and error (although it is possible to be more analytical if you know
the pixel size and the coordinates of one corner of the scanned image).
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Using the lakeshore to tie into the traversed streams:

4. Select the bitmap by left clicking its boundary with the Selection cursor ¥ .

5. Edit| Modify Selected Feature(s)| Move/Size or press the Move/Size i button. This activates
Move/Size mode with the bitmap selected. The cursor changes to the Move *¥* cursor when it is
inside the image. Zoom out several times to see the handles.

6. With the Move *¥* cursor displayed, left click and drag to position MICHELLE LAKE so that the
stream traverses line up with the lakeshore. Release the left mouse key to redraw the screen.

The bitmap image is too large to match with the traverses. The next step will reduce the size of the
bitmap.

7. Still in Move/Size mode, hold down the <Ctrl> and press the <Down Arrow> on the keyboard.
Notice that when the screen refreshes the bitmap image is smaller. Pressing the <Ctrl + Up
Arrow> will expand the image, and <Shift + Ctrl + Arrow keys> allows for fine adjustments.

MICKELLE
LaKe

W/l 267Tmz

1 L Yo s 1 s . ; B Craa

Figure 4.12: Lining up Michéile Lake with streams by trial and error

8. Repeat the above two steps until the lakeshore lines up with the traversed streams as in the figure
above. This procedure involves some trial and error to adjust both the size and position of the
bitmap. The Zoom In/Out buttons are useful in this process.

Information about the bitmap can be displayed and modified. This can be useful for rotating, scaling and
positioning a bitmap using explicit coordinates.
9. With the bitmap still selected, activate the Image Options Dialogue box by choosing Edit| Modify
Selected Feature(s)| Properties or pressing the Properties button in the toolbar.
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x|
n Browse... |
[T Lock
~ Reference Coordinate r~Image Dizplay
Froject Units Corresponding Raster Units % Display &1l
% [762.3000 [453.0000 | Center 2|~ Border Oriy
v [1246.1000 |786.0000 " Image Only
~ Pixelz Cropping " Hide
Froject Unitz
%Sz [1gogeen | M 918 m ~World File
' Size: |1 cromn | MY 1512 [Clear | 0
- pen |
r~ Image Quality &I
Low High % Factor  Size
J_ 0.5000 1.3 Mb
— Adjustment Washout
rotation [deg) ID.DD Low High
| Rubber sheet
Interpolation kethod Factor (0-1) 0.00
Ilnverse diztance 'l
Ok I Cancel |

Figure 4.13: Bitmap options dialogue

Note: The X and Y pixel sizes. The default size of bitmap pixels is 1. The coordinates of the upper left corner
are 0,0. These defaults were changed when the bitmap was moved and sized in the previous example. This
dialogue box can be used to explicitly set the rotation, size and position of a bitmap.

10. Press Cancel. File | New. Do not save changes.
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5. Features, Coordinates and Attributes

A feature is a collection of xyz coordinates. Features and coordinates can have attributes. Coordinates
can be entered directly by typing them into a dialogue box, traced from an existing map using the mouse
or a digitizer or by importing them from an external file.

This section of the documentation will familiarize you with some of the methods for creating features by
importing coordinates from external files and for entering coordinates via the keyboard.

Note: Terrain works with Cartesian xyz coordinates such as UTM, Albers, State Plane Etc. Cartesian
coordinates allow you to measure lengths and areas in the usual way. If you have non Cartesian coordinates,
such as Lat/Lon, it is recommended you convert them to a Cartesian coordinate system when you import
them.

To follow the examples in this section the Mapping and Drafting, Import Basic, and Import Extended
function groups must be enabled. See Function Groups in the On-line help for more information.

If your software license does not include a required Function Group, when you open a file or screen
layout you will be prompted:

Non Permitted Functions Found In File E

File contains Functions which are not permitted,
" Disable file funckions which are not currently permitted.

' Keep all file functions and revert ko DEMO made.

Continue I Cancel |

Choose “Keep all the functions and revert to DEMO mode”. Examples in this section can be completed in
Demonstration Mode. Contact Softree to upgrade your license to permit more functions.

Importing DWG or DXF Files J

Cadastral Survey Example

The Terrain Module will read basic geometric information from DWG files (some 'esoteric' drafting
entities such as text leaders are ignored -- a log file indicates entities that are ignored). More information
about the technical aspects of DWG files can be found in the On-line help.

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

1. File| Open File. Change Files of type to Autocad DWG (*.dwag).
Select <Terrain>\Import\municipal.dwg. Press Open.
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Import Options x|

Options | Projection I Rotate/ Translate/Scale I

r~ Blevations r Blocks

Poirts: " 2D (% 3D [ Insert blocks

v | [riclude attribut L(=hs
— Valid elevation range — gl itz

Minimum: ID —Text height

Maxdmum: IBEEE " Constant (size in paper space units )
X % AutoCAD (size in project units)

r~ Feature naming

[V Auto name using layer Seale: |1 000

Frimary name: r~ Large file
™ Group isolated points

[~ Al

V¥ Save layertable

2= I™ Show Log File
[~ Create TIN from 3D faces

QK I Cancel Help

Figure 5.1: Import options dialogue

For on-line help descriptions for each of the dialogue box items, press F1 while the Import DWG/DXF
Options dialogue is still active.

The options in the Text Height group box allow you to control the text size when importing the DWG file.

o If Constant is selected, the text size is based on the drawing scale entered in the Scale field.
o If AutoCAD is selected, the text size is determined by the scale of the drawing. Changing the
scale will resize the text. This is the best option to correctly size text.

2. Set the dialogue options to match those shown in Figure 5.1 and press OK. You will get the
following warning. Press Continue.

x

Incoming coordinate system and units are undefined. OK to continue
without conversion?

[~ Do not show me this message agait Continue I Cancel |

3. After the import process is complete press the Zoom extents 52§ button. A city map with all the
features selected will appear. De-select all features by clicking in a blank area of the Plan

Window.

4. Zoom in with the Magnify button to examine the details of the legal plans as shown in the
figure below.

Note: If Primary Name (from the DWG Import Options dialogue box) is left blank, the incoming features will
have their Alphanumeric ID set to the 1st 8 characters of the DWG layer name. The Numeric ID will be

automatically generated.

55



Features, Coordinates and Attributes

2.5 Terrain - untited2 - [Plan:1]
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Figure 5.2: Imported DWG file

Note: 2D vs. 3D DWG Files

DWG files are often only 2D and thus they can't be used to create 3D models. This is the case with
municipal.dwg. If you click on a feature in the Plan window you will notice in the Status window the
Elevation is reported as -9999, indicating that it has no elevations. Sometimes DWG files contain a mixture of
2D and 3D entities. If these files are to be used for 3D modeling, the different feature types must be selected
and their property set to 2D or 3D accordingly.

5. File | New. Do not save the changes.

Importing Shape Files J
Contour Map Example

Another common file format used is shape files. The Terrain Module will read (and write) Shape files
including attributes.

1. File| Open File. Change Files of type to ArcView Shape (*.shp).
Select <Terrain>\ Import\topo.shp. Press Open.

2. Set the Import Options dialogue box to match those shown in the figure below and press OK.
S

Options | Projection | Rotate/ Translate/Scale |

¥ Include attributes
[¥ Add themefs) to layer table

Largs file optimization
™ Group isolated points

Figure 5.3: Shape import options dialogue
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After the import is complete the Plan window should appear as shown in the figure below.

ol
laixi

E]
Value_Units
126

5656800000

NEw 28 >74EH

eoty Fewsidn onie 85012/0% S0 1200 oo 00 (0]

Figure 5.4: Imported Topo.Shp

Note: If you click on any of the contour lines, the Status Window shows an elevation of 0.0. The elevation
information has been saved in a separate attribute. Some Shape files save the elevation information with the
coordinates; others (as in this case) save elevations in an attribute..

The next steps will show how to extract the elevations from an attribute and assign them to the contours
so they can be used to create a TIN model

3. Click on the Options Button located at the bottom of the Status Window. Click on the
Add/Remove button. Scroll down to the bottom of the list on the left hand side and locate the
folder call "topo". From this folder add the item Contour. Press Ok twice to return to the main
screen

Note: If you click on any of the contour lines the Status Window now shows an elevation beside CONTOUR.
See figure below.

In order to use this file to create a TIN model the elevation in attribute CONTOUR must be assigned to
Elevation (Z-value). This can be done using menu Edit | Modify Selected Features | Assign.

~=lolx|
ndow Help =181 x|
BB R %[Raqd@|s|[esss -]a]
=l [rats =5
Field Value | Units

Index 1009
Easting 564708.0603
Northing 5178640.0000
Elevation 0.0000
Area 1517 Ha.
Length 5998.3807 m.
CONTOUR 3250

Figure 5.5: CONTOUR attribute
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4. File | New to start next example or File | Exit to close program. Do not save changes.

Importing ASCII Files ‘/

Topographic Survey Example

The Terrain Module will accept a variety of different ASCII files by allowing the user to configure the
import format. This example illustrates the use of the import functions to read a topographic survey file
created by a total station data collector.

A Typical Data File

The file (excerpt below) consists of a sequence number, X, Y, Z and code separated by tabs.

501 100005.519 669380.4079 374.3334144 SIGN

502 100005.4794 669377.6708 378.4704648 TOB

503 100005.455 669381.2522 373.6119528 DITCH

504 100005.5069 669382.2581 373.6689504 SHOULDER!
505 100005.5678 669383.4834 373.6997352 EP!

506 100004.9978 669360.2576 381.6608064 SPOT

507 100006.4914 669386.827 373.7369208 CLP!

508 100004.7662 669349.7755 383.6218896 SPOT

509 100024.0052 669385.6383 373.5726336 CLP

510 100021.4448 669349.0349 382.406652 SPOT

511 100023.7247 669382.4074 373.5458112 EP

512 100023.9594 669381.0297 373.482108 SHOULDER
513 100023.9625 669380.2037 373.415052 DITCH

514 100022.8043 669363.6653 379.8536472 SPOT

515 100041.7689 669378.9815 373.1014128 DITCH

516 100023.7491 669376.4882 377.8693992 TOB

517 100041.6561 669379.9873 373.180356 SHOULDER
518 100041.2203 669375.9365 376.1890368 TOB

519 100041.6409 669381.3284 373.2388776 EP

520 100042.0036 669384.5227 373.2394872 CLP

Figure 5.6: Excerpt from Surveyl.txt
Setting up an Import Format

1. Open the Terrain Module. Select menu Module | Setup, and click on the Units tab. Select
Imperial (ft) units if not already set to Imperial (ft) since this example is in Imperial measure.

Note: Import software cannot detect units from the information in an ASCII file.

2. Click on the Import tab and press the Open button. Browse to find the import options file
<Defaults and Layouts>\Training\training Normal.iop (See figure below). Press Open to read
the file.
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Units | General | Projection | Attributes | Layers Import | Export | Install

Option Flles——
Softree-Map Document (" map) Save As Default]
Softree-Traverse Document (“tr1;".DB1)

Arcview Shape (*.SHP) Save As..

ASClltext (Hyx.z,code) ("asc;”bt;"cav)
ASCII Lidar fey.z) (- asc.” b ;" csv: xyz)
Autocad DWG ("dwg)

Autocad DXF {.df)

EMXS (" xng)

Google Earth (* ki)

Dotions.. |

£ Open Import/Export Format File

G\i;nv‘ ~ ProgramData + Softree = RoadEng = Training

v & I Search Training

Organize ~  New folder

2l pame -

. Google

= - f @

| pate moified |

2 Intuit Canada

b Maximizer I taining Normal.iop

. Microsoft

. Microsoft Help

. PreEmptive Solutions

. SafeNet Sentinel

. Softree

. RoadEng

Lastinstall
Layouts

[

Training
Start Menu
Sun

=lal |

3/27/2008 10:20 AM

|

File name: Itraining Normal.iop j IImporta’Export Fi

cree |

ormat F\Ie(*.m;j

v

Figure 5.7: Opening an import/export format file from Terrain setup.

Note: the default import/export formats are read from Normal.iop (found in your Layouts and Settings

folder). Modify Normal.iop to change your defaults.

3. Select the format called “ASCII (x,y,z,code) [*.asc,*.txt,*.csv] ”, then press the Add button to
open the Define New File Format Options dialogue as shown in the figure below.

Define Mew File Format Dptions

]

—Dptions

Drescripbion: I ew ASCII|

Option Type: |ASCII text file

Details. .. |

[

o]

Cancel |

Figure 5.8: Define new file format options dialogue

Note: When you create a new import format, it will initially be a copy of the one selected when you press the

Add button (“ASCII (x,y,z,code) [*.asc,*.txt,*.csv] ”, in this case).

4. Type “New ASCII” in the Description field and then click
Import ASCII Options Dialogue box shown below.

on the Details button to open the
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Import ASCII Options =

Structure |Code | Test |

Description: INew ASCI

r~ Fields Coordinate Format
0 e
@ Delimited € Fixed Width o Lt /Len
I::—. -) Degs:Mins:Secs e.g. +52:22:12 j
Dec. Valuels) ) )
Delimiter(s): [TAR or COMMA - W Longitude (3] Latitude [v]
Erefiafsuffiz cols, IC_ IC_ IC_ IC_
Skip Chars: |CR.LF 2 [ EAT
Headings
(#oﬂinesto skip: ID ‘
—Column Assignments Advanced
Feature  Comment
X Y z Code Name Attributes
B W s O s N Gl W s Bl Records .. |
Note: enter O f field is not used.
= S SIS not s Features... |
1Y 1 X1 Z | Fr.Name *Code” “Comment™ Ptributes. .. |

Figure 5.9: Import ASCII options dialogue — structure tab

The Import ASCII Options dialogue box allows you to describe the format of external files. Several
options are available to identify, select and format incoming coordinate data. Detailed descriptions of the
options in this dialogue box are available by pressing <F1>.

5. Change the Column Assignments in the dialogue box to match the figure above
(X=3, Y=2, Z=4, Code =5, Feature Name =5 and Comment = 5). Our file contains [point
#,Y, X, Z, code] in each line.

You have now set up the import format to read data from the correct columns in the file.
6. Go to the top of the Import ASCII Options dialogue box and select the Code tab. Here you can
assign properties, symbols and line-types to the incoming points.
x|

"Stucture  Code |Test I

rCodes rCode Properties
g
Add | Code Name:  [DEFAULT
Remayve Type: | Point hd
Feature Creation: =
Connected:  |Yes |  Skip: |po -
Displayed: |Yes Tl 3D:|Yes =
Breakline: -
Shitt L | Include in Model: | Yes =i
Co. [onr
Hift Down Clack I ~ | El
Line-type: 0 - solid -
Extract codes from file —
Symbol: | Cross . -
Load | Open N e | |L

Figure 5.10: Import ASCII Options Dialogue box — Code Tab
7. Change your default code properties to match those shown in the figure above. 3D points
Black cross symbol.

8. Press the Open button. Select <Terrain>\ASCII Import\surveyl.txt. Press Open. This will
extract all of the codes found in the file.
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9. Select the CONTROL code found in the codes list. Note that the options initially are the same as

DEFAULT.
Change Color to navy
Change Symbol to Circle with cross.

10. Select EP (Edge Pavement) in the code list and type in * beside EP in the Code Name. The “*” is

a wild card — any code starting with “EP” will fall into this category.
Change Type to Polyline.

Change Feature Creation to Connect All by Code.

Change Breakline to Yes.

Change Color to Blue.

Change Symbol to None.

Points with the EP code will be connected together (in the order found in the file) and made into a blue

breakline. The Connect All by Code property ensures that codes like EPL and EPR form separate features

even though they both fit the EP* specification.

11. Select code name CLP (Center Line Pavement) in the code list.
Change Type to Polyline.
Change Feature Creation to Connect All.
Change Breakline to Yes.
Change Color to Red, Line-type to dash-dot.

12. Go to the top of the Import ASCII Options dialogue box and select the Structure tab again. Press

the Features button in the Advanced section on the lower right. The Feature Detection Method
dialogue box shown below will appear.

x
Sequence [Cnlumn]:l1 :I

Features are defined by a feature code. Thiz EXAMPLE:
iz done in the Code tab. In the example Wy vy Ty GL
shown at the right, Code CL iz a polyline }{;' Y;' Z;I oL

feature and code CB is a point feature. }.{3: \;3: Zz: oL

Wy M, Ly, OB Festura 2
¥y, ¥y, 2y, 0B Feature 3
%y, 4, CH Feature 4

dentify Features by Code [recommendechg

Feature 1

r— Feature Size
[ Limit size: of Features

Maw paints per feature: |_1 Terminate Character: I!
Ok, I Cancel I

— End Feature

Figure 5.11: The feature detection method dialogue box

The Feature Detection Method dialogue box allows you to limit the length of polyline features by
defining a termination character to be found in the point code.

An exclamation point, “!”, is defined as the termination character in the Feature Detection Method
dialogue box. If you refer to the Surveyl.txt (see Figure 5.6 at the start of this exercise), you will see
many of the point codes end with “!”’; this means that a connected feature breaks after this point and a
new feature will be created when the next point of this type is encountered. The EP polyline code
(defined above) will import as two breaklines (left and right) because of a strategically placed “!” in the
survey point codes.
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13. Press Cancel to exit the Feature Detection Method dialogue box.

14. To test the specification, go to the Test tab (see figure below).
x|

.Stn_ldurel[lode Test |

IC:\Users\F'ub\ic\Documents\Soﬂree\tmining\ASCl| Import“Survey 1 bt

329591 7666 2195715037 1172.736 SPOT]

MNew Feature

Feature Name

Record #
il

Code Ml‘ibLﬂeICDmmem hd

Open File I Frew Recard | Next Record |

Figure 5.12: Import ASCII options dialogue — test tab

15. Press the Open File button and choose Surveyl.txt and press Open.

16. Press the Next Record button several times. At the bottom of the dialogue box the values of
X,Y,Z and comment are displayed. Confirm that the incoming fields are being correctly
interpreted; if not return to the other tabs to modify the format.

17. When satisfied, press OK to return to the Define New File Format dialogue and OK again to add
the new format to the list.

18. To save the new import specifications for future use, press the Save-As button. Normally, you
would choose Normal.lOP and write over it (to update your default settings) — do this only if you
are working on a computer used for training only, otherwise save as training.iop or Cancel to
avoid changing your defaults.

19. Press OK to close the Terrain Setup dialogue box.
Now we’ll use the import format we’ve created to open the survey data file.
20. File | Open. Change Files of type to New ASCI | (at the bottom of the list). Open Surveyl.txt.

You will be presented with the Import Options dialogue box to allow last minute changes. Press
OK to import the file.

21. Use the layouts drop down in the standard toolbar (or menu File | Retrieve Screen Layout) to
open training ASCII import.ilt.

This will set up your options and windows to look like the figure below.
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=]
ﬁ File Edit Wiew Module ‘Window Help -8 x|
& | & [ |[ascnimportit th B BE2aaqa @IS‘Z\I|2UDDDUDJ il[vs AllL 20 &
= " SrTgRoT Srot I
o o T Status = X
= 0 spoT Field Value | Units |
—
<= spor oTOT sear Full name EP-1
=) FE PO b teRnT o Easting BEO166.914
— T Northing 100543.570
£ s Elevation 365895
T Length 1103734 m.
— 3D ‘fes
Modelled Yes
Breakline Yes
[
SPOT
: sPOT
grat *" Hpotergr i
SPsDPTDT e seoT
o7 ﬁ SPOT SF‘DT
o FoT PO "SPOToror Shar
3POT 5POT, SpoT SPOT
SPOT SF SPDT W {
SROT USF@T— SPOT TgpaT
SPOT SPOL___.
SPOT SPETEoT “SFeFoT  SFOT sROT T — v| Statusl
a4 13
R b= = | o A
Ready |eEa405.191 |100534.895 [EP-1 (3013 v
Figure 5.13: Plan window after importing Surveyl.txt.
Note:

The right EP feature is selected (note the properties displayed in the status window). There are many

point codes that have not been formatted or connected to form breaklines. In the next steps, we will re-read

the same data with a prepared import format.

22. File | Open. Change Files of type to ASCII 2 (#,y,x,z,code). Open Surveyl.txt. When prompted

to save changes, choose No.

23. You will then be presented with the Import Options dialogue; click on the Code tab to see the

extra codes defined — no changes are required. Press OK to import the file.

24. Use the layouts drop down in the standard toolbar (or menu File | Retrieve Screen Layout) to
open training Normal.ilt. This will set up your options and windows to look like the figure

below.
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] agqQea|n|[ae -8 B&E

sl — m g RS R edl EoF —

Resty Frssali el selne  mezie  BwpEz(DA)

Figure 5.14: Surveyl.txt imported with more point codes defined.

You may wish to select features with the mouse ¥ to see what properties are displayed in the Status
area.

25. File | New. Do not save changes

Keyboard Coordinate Entry/

Legal Survey Example

To follow the examples in this section, the Mapping and Drafting, Import Basic, Import Extended, and
Enhanced Mapping and Drafting function groups must be enabled. See Function Groups in the On-line
help for more information.

The Terrain Module allows you to create a feature and enter its coordinates directly from a dialogue box.
This example will demonstrate this procedure by creating a plat (cadastral) boundary from the following
legal description.

Beginning at the Northeast corner of Lot 23, Block 1, "Plat of Williams Beach™;

thence S 30° 15' E a distance of 403 feet of the Point of Beginning;

thence S 43° 42" W a distance of 446 feet;

thence N 67° 47" W a distance of 368 feet;

thence N 3° 18' E a distance of 317.5 feet;

thence along a curve to the right having a radius of 200 feet, a chord bearing of N 46° 16" E, and
a chord distance of 272.66 feet;

thence N 83° 37" E a distance of 231.97 feet to the Point of Beginning

1. Set up units and angle format:
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T &

C.
d.

e.

Choose menu Module | Setup, Units tab.

Choose Imperial (Ft) for Units.

Change Direction format to Quadrant Deg:Mins N32:16W.
Change Slopes and Cut/Fill Slope to Slope % (if necessary).
Press OK.

2. Use menu File | Retrieve Screen Layout or the Screen Layouts dropdown in the standard toolbar
to select <Defaults and Layouts>\Training\training deed.ilt.

Note: Terrain Recreational users may get the message “Non Permitted Functions Found in File”. If this
message appears choose “Keep all functions and revert to DEMO Mode”.

Enter the Main Boundary

The following steps can be time consuming; you can jump ahead at any time to Enter the Easement
Boundary below.

3. Create a new 2D feature:

a.

Choose menu Edit | New Feature to open the Feature properties dialogue box.

b. Enter Name Lot 23.

C.

Disable Elevations and Modeled (as below).

Feature properties

Mame: ILo't 73

Displayed Modelled:

(élnnne.cted if the feature has Elevations and
[ Elevations Modelled is set, the feature will be

included in the TIN model.

I the feature does not have
Elevations and Modelled is set,
elevations will automatically be
calulated by draping the feature
[15urf./Vol. Boundary averthe TIN.

Cancel |

Figure 5.15: Feature properties dialogue

d. Press the Keyboard button to close Feature properties and open the Feature Coordinates

dialogue box.
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Delete |

r Current Shot: ~Options
Roadius: Azirnukh Disk: FhSlope: [¥ Survey Format

I I¥! curves
%) Right [ Latitan

O Left # Decimals: I 2
Update List | Curve opfions... |

oK | Cancell

Figure 5.16: Feature Coordinates dialogue box set up for survey entry.

The Feature Coordinates dialogue box can be used for entering or modifying XYZ coordinates or survey
information. In this case the Survey Format and Curves options are checked (figure above), so you can
enter the survey information.
4. Add ashot:
a. Press the Add button.
A new shot is added with default values in the fields; the cursor is in the Radius field in the Current Shot
area.

b. Leave the radius blank and type <TAB> to move to the next field

c. Enter Azimuth s30.15e, <TAB>.

Note: For azimuth, data entry, a period (or decimal) is OK to separate degrees and minutes and capitals are
unimportant.

d. Enter a distance of 403, <TAB>.

e. Enter % Slope 0, <Enter> (or press Add) to accept the fields and add a new shot.
5. Repeat for the next three shots:

a. S43°42'W, 446 feet

b. N67°47" W, 368 feet

c. N3°18'E, 317.5 feet
6. Now enter the curve:

a. Enter a Radius of 200, <TAB>.

b. Use the <arrow> keys to select Right and <TAB> (of course you can also use the mouse
for this).

Notice the headings change, after entering the radius, to Chord Az. and Chord Dist. Additional options
for entering curve data are available by pressing Curve Options (see On-line help <F1> for more
information).

c. Enter a chord azimuth of N46.16E, <TAB>.
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d. Enter a chord distance of 272.66, <TAB>.
e. Enterslope 0, as usual, press <Enter>.

7. Enter the final shot: N83.37E, 231.97 feet. After entering the 0 slope, press the Update List
button. (Do not press enter or add).

The Feature Coordinates dialogue box should now look like the figure below.

Feature Coordinates - Lot 23-0

Shot | Staton | Azimuth | Dist | Slope% | Radus |
1 0.00 530:15E 403.00 0.00
2 403.00 543:420W 446.00 0.00
3 849.00 NET:47W 368.00 0.00
4 1217.00 M3:13E 317.50 0.00
5 1534.50 N45: 16E 272.66 0.00 200.00R
5] 1807.16 N83:37E 231.97 0.00
7 20358.13
Prev |
Mexk |
Add |
Delete |
rCurrent Shot: ~Options
Radius: Azimuth: Dist: BoSlope: [¥ Survey Format
| N83:37E 231.97 0.00 ¥l Curves
%} Right ] Latiton
) Lefr # Decmals: |2
Update List Curve options... |
oK | Cancel |

Figure 5.17: Feature coordinates dialogue after survey entry.

8. Check the entered bearings and distances against those in the figure above and then press OK.
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The screen should now look like the figure below.

2 Terrain - untitled1 - [Plan:1]
[ File Edit View Module Window Help
(D2 EER[franngseesit___ | RB0[BE2[aaadfozm H6[[I5A[22804 XA XN Add=t|[0h% 0]
B TEEIFES
= Ll Ftatus ] X
i Field Value | Units
= Index 1
=} Easting  203.0
=] Morthing ~ -348.1
' Elevat. 00
a Area 70 Acres
1 Area 7.0 Acres
Area .. 7.0 Acres
Length 2066.6 f.
L
£15
L] ] _,'LI Status
Ready [Ftrs: 171 Pnts: 20/22 [574.0 [-3215 [Lot 23-0(2d) 4|

Figure 5.18: Lot boundary

9. Using the selection cursor hi , click on the second lot corner, identified by the red cross-hair in
the figure above.

The Status Window reports the X, Y coordinate for the current point is 203.0 (Easting), -348.1
(Northing). This is the starting point for the next boundary.

Enter the Easement Boundary /

10. (Optional) If you did not finish the steps above, File | Open <Terrain>\Enter\deed.ter.
11. Create a new feature (properties will be inherited from the current feature):
a. Choose menu Edit | New Feature to open the Feature properties dialogue box.
b. Enter Name Easement.
c. Set the Negative check box; this will allow us to subtract the enclosed area later.

d. Press the Keyboard button to close Feature properties and open the Feature Coordinates
dialogue box.

Note: Negative features create a hole or void. Their area will be subtracted when total areas are reported and
the TIN will exclude these areas if TIN Boundary is also selected.

12. Define start coordinates (we did not do this for our first feature):
a. Inthe Options area clear the Survey Format check box.

Note that the starting X, Y coordinates have automatically been set to the corner point (203.0, -348.1) that
we selected above. If they were not correct, you could modify the coordinates now.
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b. Set back to Survey Format.

13. Enter the Easement Survey traverse as shown in the figure below (use the save procedure as the

previous exercise).

Feature Coordinates - Easment-0

Shot | Staton | Azimuth | Dist | Slope% | Radus |
1 0.00 567490 592.49 0.00
2 592.49 NE3:04W 50.93 0.00
3 543.42 N63:03E 623.25 0.00
4 1266.67 532:11F 33.43 0.00
5 1300.10
Prev |
Mexk |
Add |
Delete |
rCurrent Shot: ~Options
Radius: Azimuth: Dist: BoSlope: [¥ survey Format
[ S32:11E 33.43 0.00 ¥ Curves
%} Right ] Latiton
) Lefr # Dedmals: |2
Curve options... |
oK | Cancel |

14. After entering the last slope, press OK to close the Feature Coordinates dialogue box.

Figure 5.19: Easement survey
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The plan should now display Lot 23 and Easement as in the figure below. Notice the negative area in the
status window for the selected easement and total area of 6.5 Acres (7.0 - .5).

&4 Terrain - deed.ter - [Plan:1]
[ File Edit View Module Window Help
DEESR| Heecipeeeaaad@® oz -6 [¥s Alld 2204 X< XN [ ddan |G % 6|
IPEEEIFEE IR
oz =l [Status [SE3
i Field Value | Units
{&= Index 4
») Easting 203.0
=] Morthing 3481
s Elevation 0.0
[ Area 05 Acres
1 Area Subtot. -0.5 Acres

Area Tot 65 Acres

Length 13001 f.

Ll
V'l
L M _,'LI Status

R_dy [Firs: 172 Pnts: 5/27 [317.6 [140.4 [Easment-0 (2d) Y |

Figure 5.20: Lot Boundary and Easement

The survey entry is complete. The step below will turn on labels for the Lot 23 boundary only; this is
called Feature Formatting.

15. Display survey information labels for Lot 23:

a. Select the Lot 23 boundary ¥ .
b. Choose menu Edit | Modify Selected Feature(s) | Labels.

c. Turn on Azimuth, Horizontal Distance, Horz. IP at Curves (Curve Information) and Area
labels (double click on the items in the list-box).

d. Press OK.

70



Features, Coordinates and Attributes

The selected feature labels are now displayed in the Plan Window (figure below).

& Terrain - deed.ter - [Plan:1]
[Td Eile Edit View Module Window Help
IEEEEDRY eecwzeaaad@ofoon Jaf[¥s Ale2 04 X[/ XN < ddnt|G% 5|
ez =@ = 2| %
ot =l Fa= [SE]
i Field Value | Units
i Index 1
= Easting 2030
=] Morthing -348.1
£ Elevation 0.0
izl Area 7.0 Acres
1 Area Subtat_ 7.0 Acres

Area Tot 6.5 Acres

Length 2066.6 fi.

Ll
7.0 Acres
rd
kil W _"Ll B siaws

gdy [Ftrs: 172 Pnts: 22/27 [473.8 [-202.7 [Lot 23-0 2d) 4

Figure 5.21: Annotated Lot Boundary and Easement

16. File | New. Do not save the changes.

Coordinate Systems and Map Projections‘/

Defining a coordinates system (map projection) allows you to place points at the correct location on the
earth's surface. It also allows you to display Latitude and Longitude (Lat/Lon). This is called geo-
referencing. For more information about coordinate systems please refer to an introductory textbook on

mapping.

Terrain doesn't strictly need to work in a defined coordinate system or map projection. However if you
are importing and exporting data to external geo-referenced sources such as GPS or GIS you will want to
work in a well-defined coordinate system. Some common coordinate systems include UTM, Albers, and
State Plane.

Note: Terrain works in Cartesian coordinates (a system where coordinates are distances measured to
perpendicular lines); usually, X=Easting, Y=Northing. Using Lat/Lon (Geographic Coordinates) as your X/Y
coordinates is not recommended because distances, angles and areas are not well defined.

Many file types such as Shape, DEM, KML, TIF, TER etc. include geo-reference information. When
these files are read into Terrain (using File | Open) the coordinate system is set to match the file. Other
file types such as ASCII do not have geo-reference information. To geo-reference these you need
manually set the coordinate system.

Note: If you do not need to import/export from/to a different coordinate system and you do not need to see
Lat/Lon values, you do not need to define your coordinate system.
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Setting Up a Coordinate System

1. File | Open <Terrain>\Import\roads_a.ter.

& Terrain - roads_a.ter - [Plan:1]
ﬁ File Edit View Module Window Help
SEEEIR Fleme|pme &aqo@|s|[20000 -
F ;I Flatus = x|
. Field | Value | Units |
A Index 0
— Easting 564290.6265
o Northing 5179348.0327
B Elevation 0.0000
— Area 02 Ha
{a Length 3244435 m.
=) Latitude KX D:M:S
= Langitude KX D:M:S
rs
/ r =
£
LI _I _’Ij Status
F s BB
Ready [Ftrs: 1/20 Pnts: 8/465 [565795.0000  [5179991.7000 [initial_roads-13 (2D) |

Figure 5.22: roads_a.ter before the projection is defined.

Notice that the Status window displays coordinates (Easting and Northing) but Latitude and Longitude
are undefined (figure above).

roads_a.ter does not have any coordinate information attached to it but it is known to be in UTM Zone
11 NAD 83 coordinates. If we setup the coordinate system in Terrain, the file will be geo-referenced.

2. Define the UTM projection:

3. Select menu Module | Setup, Projection tab.

4. Change the Projection settings to those shown in the figure below.

5. Press OK.
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"Units I General Projection |Pd'tribute5| Layersl Import I Exportl Install I

HeC=0U R Universal Transverse Mercator

Datum: INorth American Datum 1983 j

Zone: |Zome 11N (120 W10 114 W) =]

Uniits: I Metric {meters) j

Lat-Long Display Properti
|[+,-"-} Degs:Mins:Secs e.g. +52:22:12 j

[V Display Angle Units Decimals: |3

Sawve As Default |

Figure 5.23: Projection settings

Notice that the Status window now displays Latitude and Longitude.

Verifying a Coordinate System using Google Earth

A quick and easy way to check that a file is correctly geo-referenced, is to export it to Google Earth.
Google Earth is a free web based 3D mapping software (see www.google.com/earth for more
information).

To complete the following steps you will need to have Google Earth installed.

First we will make sure you have a Google Earth export specification (KMZ); this depends on the
Normal.iop file in your <Defaults and Layouts> folder.

6
7
8.
9

Open Export Options and check for Google Earth:
Select menu Module | Setup, Export tab (figure below).
Scroll down and look for Google Earth (*.kmz).

If you find it, Cancel and continue to the step .

Terrain Setup “

Units I Genemll Projection I Attributes I Layersl Import | Export | Install I

Autocad DWG (- dwa) =] Option Files

Autocad DXF *.dd Save As Defaultl
[ Save As... |

Landbml {* xaml)

Microstation (*.dgn) Open...

Regular Grid (* ter)

Screen Capture (*jpa) Merge... |

Softree Survey File (*ir1)
3D Mesh Data " .obj)

Options... |
Figure 5.24: Export specifications

10. If the Google Earth export format does not exist, press the Add button to open the dialogue box

below.
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b.
C.
d.

Define New File Format Options ﬂ

r~ Options

Description: I Google Earth

Option Type: |HASERELL ]S

Details... |
oK I Cancel |

Figure 5.25: New export format options setup for Google Earth.

Set up the Description and select the Option type as shown above.
Press OK to close the New File Format Options dialogue box.
Press the Save As Default button to save this export format for future use.

Press OK, to close the Module | Setup dialogue box.

You should now be ready to check the coordinate system by exporting to Google Earth.

11. Select File | Save As and choose Google Earth (.kmz) from the Save as type pull-down.

12. Enter a File name e.g. roads_a. Press Save.

The Export Options dialogue box will now open (figure below).

13. Make sure that All Features and Open in Google Earth are selected, as shown below. Press OK.

Export Options B

" Selected Features
" Export as Image

Point Features
[ Google earth style placemarks

Style

Scale factor: |1 .000

I Square |w I

¥ Openin Google Earth

ok || canced || Hep |

Figure 5.26: Google Earth export specification

This should run Google Earth and place your roads at the correct geographical position as shown in the

figure below.
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He Edt Yew Toos gl Hep
v Search z *

oo @ik (&) | B

FyTo | FindBusesses | Drectons |

Fytoeg, R

v Places

5 & myPlaces

= 14 Temporary Plac
* ML roads_akmz

71| (=i

Earth Gallery »
5 Bl primary Database
% F1P porders and Labess
Places

v Layers

B % photos
D= roads
% D 2 Buidings
# B ocean
% I £ weather
# Ol Galery
# 0@ ciobal Awareness
% OO more

Figure 5.27: Google earth export
14. Close Google Earth

15. File | New to continue to the next example. File | Exit to close Terrain module. Do not save the
changes.
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6. Working with LiDAR‘/

LiDAR (Light Direction And Ranging) surveys produce very large amounts of relatively accurate three

dimensional point data. The data includes points representing laser light scattered from the ground (bare
earth), foliage, buildings, transmission lines and other objects. This data is usually broken into tiles, each
containing a few million points.

Size and Accuracy Considerations

e The 32 bit version of Terrain is limited to approximately 5 million points.

e Interpolating the LiDAR into regular grid format is not recommended, because this creates
additional points by interpolation (lost accuracy). For accuracy purposes it is better to work with
the raw data points.

o When importing LiDAR data it is very important to group points together instead of making each
point an individual feature. Doing this saves memory, because if a feature is attached to many
individual points, you will end up with thousands of features, and this will take a long time to
load. By grouping points into features, the memory used for that feature is 'shared' by many
points.

It is not uncommon to have data sets with hundreds of millions of points (well exceeding the
recommended maximum of 5 million points). This limitation is generally not a problem for most corridor
projects, if points outside the area of interest are thinned. Consider a relatively large road project say 20
kilometers (~ 12 miles). Assume that your LiDAR horizontal resolution is 1 meter (3 feet) and that you
have identified a corridor that is 200 meters (~656 ft.) wide along a preliminary alignment. This yields
about 4 million data points.

Importing LIDAR in ASCII format

Large data sets need to be loaded in such a way that they use the least amount of memory possible. In the
next section, you will load a prepared LiDAR import format from an IOP (Input/Output Parameters) file.

Note: If your data is in LAS format, many of the steps in the next section are not required. However, the
corridor thinning technique is required for both formats. LAS format is the preferred format for LiDAR, as it
is compact and loads fast.

1. Open the Terrain module.
2. Open the <Terrain>\ LiDAR \Empty.ter file provided with this example.
3. Choose the Module-Setup menu to open the Terrain Setup dialog box.

a) Select the Import tab.

b) Press the Merge button and browse to find the import options file. <Terrain>\LIDAR
\Lidar2.iop. See figure below.
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Terrain Setup

"Units I General | Projection I Attributes I Layers Import I &portl Install |

Softree-Temain File (*ter) ol
Softree-Temain ASCII (ID,5tn XY Z Comment) (".asc;” ;" csv} Save As Default
%5 Merge Import/Export Format File XL |
w0 = -
0\7)v| . = RoadEng - RoadEngCivil - LIDAR hd {@J I Search LDAR !-'l‘ = I
Organize v  New folder = « 0 @& j
Mame * Date modified | Type | Size
B iicar2.iop 06 :59AM  [OP File
j2 I
> |
pn_|
No preview
available.
| | B Cancel Help
File name: |lidar2.iop j IImpnrtr’Expnrt Farmat File ("IDFj
Open I Cancel |
4

Figure 6.1: Changing import options by opening an IOP file.

c) Press Open to read the options (including ASCII Lidar, Image and Arcview Shape).

4. Press OK to close the Module Setup dialog box.

Setting up a Linear Corridor Feature

Now you will read in a proposed center line and later use it to create an area of interest.

5. Select menu File | Insert File.

e. Select Files of type: Shape (Arc) (*.shp) at the bottom of the list (the one we added when

we Merged Lidar2.iop).

f. Browse for file <Terrain>\LiDAR\ ProposedAlignment.shp.

g. Press Open. The Import options dialog box below appears. Press OK.

Options Projection | Rotate/Translate/Scale |

From Projection (File)

CIEE A Undefined Projection -]+

Units: |Undefined -

File does not contain georeference information.

To Projection (Currenf)
Projection: |Undefined Projection - ;‘

Units: [Imperial () -

x|

oK Cancel | Help.

Figure 6.2: Import Options dialog box.
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6. Softree Warning stating incoming coordinate system and unit are undefined appears. The
coordinate system and units in empty.ter are correct. Enable Do not show this message again.
Press OK to continue to load the proposed center line shown below.

Softree Warning x|

Incoming coordinate system and units are undefined. OK to continue
without conversion?

¥ Do not show me this message again Continue I cancel

Figure 6.3: Softree warning.

4% Terrain - Empty.ter - [Plan:1]

-101 i
ﬁfﬂe Edit View Digitzing Module Window Help & x|
DERER] e 2R e@aaaa@o|[Erem-|atns w6
e e o
o Field ‘ Va\ue‘ Units ‘

A Full name nfa
=] Easting n/a
S Morthing n/a
— Elevation nfa
= Area n‘a Acres
:> Length nfa ft.
& Points ... 224
Points ... 0
] [ Latitude nfa D:M:S
Longitude nfa D:M:S
r's
a _| o s
R w2 % EE
Ready 816925.835 38%623.904 | A

Figure 6.4: Proposed road center line.

This example only contains approximately 700,000 points to save download and file read time.

In the following steps we will read in the data at full resolution in the area of interest (AOI) and skip some

points outside this area. In addition we will follow some important guidelines to prevent slow draw times
and memory overload.

7. Use menu File | Insert File to display the Insert File dialog box.
h. Select ASCII Lidar (x,y,z) in the Files of Type drop down.
i. Select both TXT files included with this example.
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£% Insert File

X
(_) (_) | . = Softree ~ training ~ RoadEng_Civil - Lidar - I‘QJI Search Lidar ﬂ

Organize v  MNew folder

= o« 0 @
{ Softree ;I Name |Date modified
J roadeng
g 3aldEa 5P 2/6/2013 9:59 4
| Terrain B 1ie_1E BaldEarth_Sp.txt 13 9:59 AM
J training B Tie_2E BaldEarth_sP.ixt
. RoadEng_Civil
| As-Built
. ASCII Import
. Composite
o™

: Lidar J

. Location

. Location2
. Terrain

J Documents2 LI 4 | _’I
File name: |"Tile_2E_BaldEarth_SP.txt" "TiIe_lE_BaIdj IASCH Lidar (xy.2) (*.asc;*.bct;*.c:j

Open | vI Cancel |

4

Figure 6.5: Inserting Multiple LiDAR files.

Note: File | Insert unlike File | Open allows you to select multiple files at once and does not clear existing
features from your Terrain.

You will now be presented with the import options (in case you want to make last minute changes).

8. Click on the Test tab then on the Next Record button a few times to see what the file looks like.

Note that the X, Y, Z fields are showing the correct values (figure below). This indicates that the options
set in the Structure tab are working correctly.

Import Options x|
Stucture | Code  Test | Selection | Projection | Rotate/Translate/Scale |
[e0 icD ngCivillLiDAR|Tile_1E_BaldE
514397420 387907.170 1136670 =
814383.000 387562170 915.250 New Feature
814387.170 387538 250 894.750
314418 330 388641.830 776.000
314369.080 386890500 843.000
8144 330 Feature Name
Record #
;l_l
z Code Attribute. hd
OpenFile PravRecord | [ NexRecod |
oK | Cancel | Help |

Figure 9.6.6: The Test tab after pressing the Next Record button a few times.
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Memory Usage / Display Speed Guidelines

Other Import Options have been setup to avoid using more memory than necessary and to make the resulting
Terrain display manageable. The following rules are necessary when importing large data sets:

a) Do not attach comments or other attributes to every point.

b) Do not allow very large numbers of points in features.

c¢) Do not make every point into a separate feature.

d) Do not attach symbols to every point.

e) Do not turn on labels (such as Elevation) that will display at every point.

If you use the standard LiDAR import options these guidelines will be taken care of for you.

9. Click on the Structure tab. Notice that there are no Attributes defined in the Column Assignment
section (Rule A).

x
Structure |Code I Test I Selection I Projectionl Rotate/Translate/Scale |
Description: IASCII Lidar fuy.z)
r~ Fields Coordinate Format
& Delimited  Fixed Width =Xy o
I::—. -) Degs:Minz:Secs eg. +52:22:12 j
Dec. Value(s) ) .
EWE A cp arE or COMMA |32.44 Longitude (=] Latitwde (]
Frefindzuffia cols. I_ I_ I_ I_
Skip Chars: |CR.LF 2 I (X
Headings
(#oflinesto skip: ID ‘
r—Column Assignments Festure Advanced
X Y z Code Name Attributes
M e Fed b e ot .|
Note: enter 0 f field is not used. Festurcs,. |
XYz Attributes. ..
ok | Caned | Heb |

Figure 6.7: The structure tab defines the location of the X,Y,Z coordinates.

10. Press the Features button in the Advanced section of the Structure tab (lower right). Note that the
Feature Size has been limited to 1024 points (Rule B) as shown below. Cancel to close.

80



Working with LIDAR

Feature Detection Method x|
dentify Feature: -ode [recommendecil ISR [Column]zl‘l :I
Features are defined by a feature code. This EXAMPLE:
iz done in the Code tab. In the example Wy Wy Ty L
zhown at the right, Code CL iz a polyline )-(;' Y;' Z;' oL Festure 1
feature and code CB iz a point feature. W3 Ya Z3, CL
MW, Ly, CB Festure 2
i, 24, CB Festure 3
a9, 24, CB Festure 4
- Featurs .S'?e_ ~EndFeatwe——
v Limit size: of Features
. i - II
Max points per feature: I‘I 024 Teminate Character. :
Concel |

Figure 6.8: Feature size is limited to 1024 points.

11. Click on the Code tab. Note that all points are combined Polylines, Connect All. (Rule C). The
resulting features will appear as points, because the Connected property is turned off.

Also note that no symbol is defined (rule D above). In some cases it makes sense to turn off the
Displayed property, to speed draw time later.

x
"Structure  Code ITest I Selectionl F‘rojedionl Hntateleanslate,-’Scalel
Codes rCode Properties
Add | Code Name: IDEFAULT
Type: Palyline hd
Femate |
Feature Creation: |Connect Al =
Connected: |po ~| Skip: Mo -
Displayed: |es Tl 3D:|Yes I~
Breakline: [po -
Shift W | Include in Model:  |Yes il
| - [ b
Shift Dovin black i

Linetype: 0 - solid _—
Extract codes from file Symbol: [ None —

ok | cancel | Hep |

Figure 6.9: Point code properties suitable for large data set import.

Trim the tile to the area of interest

12. Click on the Selection tab to show the options below:
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Import Options ll

" Structure | Code I Test  Selection | Projection I Rotate/ Translate/Scale |

Regions

i |
odify... | Shift Downl
Remawe |

r~ Point Resolution

Low Quality High # Skipped
J |u
Estimated number of poirts after thinning: IW

MOTE: Regions are processed in order. Points
are thinned according to the first region they fall
inta.

ok | Cancel Help

Figure 6.10: Selection options.

13. Press the Add button and to open the Filtering Region options as shown below.

Filtering Region x|

* Rectangle " Corridor (" Polygon [ Exterior region

Minirmum Maximum
— X Range
¥ Unbounded I I
—Y Range
¥ Unbounded I I
—Z Range
¥ Unbounded I I

(04 I Cancel

Figure 6.11: Filtering options.

14. Set the Corridor radio button as shown below.
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Filtering Region

" Rectangle {*

Terrain feature:

Corridor ¢ Polygon [ Exterior region

I ProposedAlignment-0

Corridor width: I 200.0

Select... I

X

Figure 6.12: Filtering option with Corridor selected.

15. Press the Select button. Double click on the alignment feature. Press OK. Change the Corridor

width to 200.
g
Feat NameS: — Highlizzzhms_l (" Rectangle ™ Corridor " Polygon
ﬂl Terrain feature:

x|

[ Exterior region

ssectal || |Proposedalignment-0
Un-Select Al
H—I Corridar width: I 2000

Selected
N
Advanced. . |

Figure 6.13: Defining a corridor with a linear feature.

16. Press OK to close the Filtering Region dialog box.
17. Select the Default Region in the list and slide the Point Resolution to 9 out of 10 points skipped

(see figure below).

Import Options

Strueture | Code | Test  Selection |Prujecwn| Rotate/Translate/Scale |

Regions

r~PointResol

Coridor1 PruiusedAhinment'D Add ShiftUp

ffdify. Shift Doy

Fermmie
#Skipped
Low Quality High [~ Al
I 9
L
Estimated number of points after thinning: |Unknown

x|

Select... |

Figure 6.14: These options will skip most points outside of Corridor-1.

18. Now press the OK button to read the data.

It will take a couple of minutes to import about 69,000 points out of the 680,000 available.
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Terrain - Empty.ter - [Plan:1]

=] 3]
ile  Edit View Digitizing Module Window Help - | =) |1|
IEEEI EECEIE [BaE e &
,7 : S B j Filatus =) x|
S Field | Va\ue| Units |
A B Full name n/a
ot Easting n/a
= Morthing n/a
— Elevation n/a
- Area n/a  Acres
:) | Length nfa ft
V' Points ... 69144
Points ... 0
— Latitude nfa D:M:S
. Longitude nfa D:M:5
=,
_LI _I ¥ Staiusl
[N o® %2 EE|
Ready [s18032.70s  [386783.319 | 4

Figure 6.15: Full point density along a corridor, reduced density outside.
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7. Digital Terrain Modeling

A TIN (Triangular Irregular Network) Model is a 3 dimensional surface which can be used to generate
contours and profiles. Each triangle is a planar facet with vertices at the known elevation points.

er Known
i Data Pairts

Figure 7.1: Triangle model

Once a TIN model has been created, the program can rapidly determine the elevation of a new point using
the known elevations of the surrounding triangle. This allows contours and profiles to be generated.

To follow the examples and procedures in this section, the Mapping and Drafting, Import Basic, Import
Extended, Surface Generation and Contouring, function groups need to be enabled. The last example
also requires the Volume Calculation and Reporting function group. See Function Groups in the On-line
help for more information.

If your software license does not include the required Function Groups, when you open a file or screen
layout you will be prompted:

Non Permitted Functions Found In File |

File contains Functions which are not permitted.
™ Disable file Functions which are not currently permitted,

%" Keep all file Functions and revert to DEMO mode.

Conkinue I Cancel |

Choose “Keep all the functions and revert to DEMO mode”. Examples in this section can be completed in
Demonstration Mode. Contact Softree to upgrade your license to permit more functions.
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Creating a Contour Map 5/
Road Design Example

In this example a DXF file containing a section of designed road will be imported. Although the file was
created in the Softree - Location Module (by exporting the road edges, slope stakes and right of way
lines), the concepts can be applied to coordinate data files generated by other methods (surveying,
digitizing, GIS, GPS etc.).

Generating Contours

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

1. File | Retrieve Screen Layout, <Defaults and Layouts>\Training\training model.ilt
2. Select File| Insert File. From the Files of Type AutoCAD DXF (*dxf)
Open <Terrain>\DTM\design1.dxf.

The Import DWG/DXF Options dialogue will appear as shown in the figure below. Although it is not
relevant to this example, the Import DWG/DXF Options dialogue contains several useful options. To find
out more press the F1 key while this dialogue is displayed to access On-line Help.

3. Set the Import Options dialogue box Options tab to match those shown below. Press OK.
x|

Options | Proiectionl Hotatef’TransIate!ScaleI

r~ Elevations ~ Blocks

Paoirts: 2D & 3D W Inzert blocks
¥ Include attributes as text

v Al tifiraur: I — Text height
I & I ¢ Constant [zize in paper space urits |

. % AutoCAD [size in project urits)
— Feature naming

[~ Auto name using layer Sizale: |1 0on

Primary name: r~ Large file optimization
¥ Save layer table [V Group isolated paints
30 Model

¥ Show Log File

[¥ Create TIN from 30 faces

ak, I Cancel | Help I
Figure 7.2: Import DWG/DXF Options Dialogue box Options Tab
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Softree Warning il

Incoming coordinate system and units are undefined. OK to continue
without conversion?

[~ Do not show me this message agait Continue | Cancel

4. Softree warning appears — press continue

5. Press the Zoom extents ®) button.

The Plan Window now displays the Imported Features with Road Edges, Slope Stakes and Right of Way
shown in the figure below.

L% Terrain - untitled1 - [Plan:z1] =10 x|
[T File Edit View Digitiing Module Window Help _1&1 x|
D@ HE Rfranngmocemn ~|Bai - BB 2|[AQ QA& o aw ~a|[F5 AL Z FR[Eaz 7 5 K|
PR80AN NN hen, UG BAE 6]
= | = =%
= Field | Value| Units |
(e Elevat . | 2404
) Easting 671.5
- Morthing ~ 180.9
é Length 7746 m.
=2 Paint.. 534

Point... 534

L]

B KT m il £
Ready [Frs: 6/6 Pnts: 534/534 [s76.8 [194.3 [SLPSTAKE-0 (3D) Y

Figure 7.3: Imported features (road edges, slope stakes and right of way)

6. Press the Generate TIN ] button or Edit| Terrain Modeling| Calculate Terrain Model to open
the Terrain Calculation dialogue box shown below.
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Terrain Calculation x|
v Caleulate triangles ™ Create houndary Feature(s) ﬂ
¥ Remove all existing contaurs
~ Triangles

Point Selection,.. |
Maximum side length: |5uuu,u ™ Include Al
Z-¥alue! Elevation Change..,
~Contours
W Smoothing  Thinning dist. (project units): ID.I
¥ Major Cortours ﬂ ¥ Minor Contours ﬂ

Major Cortours  Minor Cantours |

Interval: lz— Start: IFEnd: l?

Calculated range: 239.8 331.3
[ Labeling  First label space (mm, J; IZU-D

Mext label space fmm. i [ 80,0

MOTE:! Set Plan Window scale ko autput scale

[8]4 I Cancel |

Figure 7.4: Terrain calculation dialogue

7. Change your dialogue box so it displays the same information as above. Note that Major Contour
and Minor Contours are two separate tabs.

8. Select the Major Contours tab and change the Interval to 10 and turn on labeling.

9. To specify color and line-type, press the =l button beside Major Contours. Change the color to
Green and the line-type to Thick (Medium). Press OK.

10. Press the = button beside Minor Contours and change the color and line-type to Green and 0-
Solid respectively. Press OK.

Once the TIN model has been generated, contours are formed by creating a straight-line segment across
each triangle.

contour 110
100

105
115

109 110

Figure 7.5: Example contour formation

If contour smoothing has been enabled, the resulting line segments are joined together and thinned to
remove any points that are close together. The spacing is controlled by the Thinning Distance parameter
(see Example contour formation in the figure above). This step effectively removes any small sharp bends
in the contour. The resulting contour is then fitted with a mathematical (spline) curve.

11. Press OK to calculate triangles and contours.
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The screen should now display the Contours as shown in the figure below. The Major Contours are thick
and labelled. The Minor contours are thin and un-labelled.

View Digitizing Module Window Help
& [&[[raningmoseln -] Bl o (B & & QA E[e [0 Sa|[¥ AL 2 FB|EHe =
A A e R T
d TSlalus
Field Value | Units
Elevat. .. n/a
Easting n/a
MNorthing nla
Length nfa m.
Paint... 0
Paint... 8115
[
rd
_I Llj Status
[Ftrs: 0/84 Pnts: 0/8115 [874.0 [208.7 [

Figure 7.6: Contours - 2-meter interval
Removing Void Areas

The contours extend outside of the road corridor, due to the formation of large triangles, which interpolate
between widely spaced data points. These contours are not accurate because they are too far from the
known data points. There are two methods to resolve this problem. Either method can be used. This
example demonstrates both methods:

Method 1 Limiting the side length of the triangle.
Method 2 Defining a TIN Boundary

Method 1: Limiting the length of the triangle

12. Edit| Terrain Modeling | Calculate Terrain Model or press the Generate TIN £S button to
activate the Terrain Calculation dialogue box. Select Calculate Triangles, de-select Include all
and change the Maximum side length to 50. Press OK.
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n - untitled1 - [Plan:1]

Edit Wview Digitizing Module Window Help
H & [& [[raiing modeLin FeEroe@e®aq @R o[zoe -allv
DEaH AN Aot [anE|E ks NG &

Figure 7.7: Contours generated with side length control

The contours now follow the road corridor; however, they still extend outside the road corridor
particularly in the upper right corner.

Method 2 — Defining a TIN Boundary
The next step uses an explicit boundary feature to control the creation of triangles.

13. Edit | Select Feature(s) | By Name. Press the Un-Select All button inside the Select feature(s) by
name dialogue box as shown below.

=
Feature Names: i~ Highlighted Items—
CHTR-0 - Select I
CNTR-T :|
CNTR-2 _ Unfekat |
CHTFR-3
CNTR-B Select Al I
CNTR-7
CHTRS [t selectan |
CNTR-3
CMTRAD Selected
CNTR-TT v
CNTR-12
CNTRA13 _ tavanced._ |
CNTRA15
CNTR1E
CNTR17
CNTR1B
CNTR13
CNTR-23
CHTR-24
CNTR-25
CNTR-25 x|
| Carcel
[V Hidden ¥ Displayed

Figure 7.8: Select feature(s) by name dialogue box
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14. Press the Advanced button and the Select Feature(s) by Name dialogue box will change and look

as in the figure below, then select ROW in the Predefined Layers drop box and then press Select.
Press OK.

Select feature(s) by name x|

Feature Names r Highlighted tems — - Select Matching Names
ﬂ skt ||l mow
Un-Select

Minimum

Select Al numeric 1D I
Madmum

Un-Select All numeric |D: I

0|
0
0W

Simple... |

Un-Select I

Use * or ? wildcard characters
to select all similar names

LI Cancel I

¥ Hidden | Displayed

Figure 7.9: Select feature(s) by name dialogue box with advanced section

15. Press the Join #* button o select Edit | Modify Selected Feature(s) | Join. (If this menu is
disabled, then a minimum of two features have not been selected.) You will be prompted
“Warning existing triangles will be cleared”. Respond “OK”. One of the ends will be joined.

16. With the joined feature still selected, press the Properties button or Edit | Modify Selected

Feature(s) | Properties to activate the Feature Properties dialogue box.

Feature properties

[ Dizplaped TIM Boundany:

Elonne.c:ted Polygonal feature used to limit the

Evations TIM. The feature should be a

Modelled polygon. Triangles with their

[1Breakline centerpoint outside the palpgon will

[IMegative be excluded from the TIN.

- TIM Boundary

(15w, Aol Boundary

Cancel |

Figure 7.10: Tin boundary feature set in properties dialogue

17. Enable TIN Boundary and press OK.

When triangles are created, features with TIN Boundary activated are used to limit the extent of the
triangulation. All triangles with their center point inside the TIN Boundary will be retained. If the
TIN Boundary feature has the “Negative Area” property set then its area will be excluded.

18. Edit | Terrain Modeling | Calculate Terrain Model or press the Generate TIN £S button. Make
sure that Major Contours and Minor Contours are selected and press OK. The contours now fall
completely inside the right of way boundary.
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The following steps will demonstrate how to remove triangles inside a TIN Boundary polygon. In this
case, they will be removed from the road surface.

19. Edit | Select Feature(s) | By Name. Press the Un-Select All button. Select the features called
REDGE-0 and REDGE-1. Press OK.

20. Select Modify Selected Feature(s)| Join (if this menu is disabled, then you have not selected two

features) or press the Join ~ button. You will be prompted “Warning existing triangles will be
cleared. Respond “OK”.

21. With the joined feature still selected, Edit | Modify Selected Feature(s) | Properties or press the

Properties EZE button in the toolbar. Change Feature Properties so that Negative and TIN

Boundary are enabled (see figure below). Press OK.

Feature properkties

Hame: IHEDGE 'I-U

Dizplayed Megative:
E;T:;:B: Feature iz a hole or woid. If &

feature iz negative itz area will be

[wIModelled subtraced when total areas are
reported.
M|Negative
TIM Boundam
15w Aol Boundary

Cancel |

Figure 7.11: Negative area set for a TIN boundary feature

22. Edit | Terrain Modeling | Calculate Terrain Model. Make sure that Major Contours and Minor
Contours are selected and press OK. (see figure below).
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g File Edit View Digiizing Cable Analysis Module ‘Window Help

=181 x|

==y Aees eoiaaqdalsl oo a4 AL 289 [Fe=sa5 X
FBROAR AN b, TR e S
E Bl s Bl
i Field ‘ ValuelUmls |
- == Elavat 033
! Easti B4 8
= } / Norhirg 3562
& ~ Length | 14825 m
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] ,T"_"'—_ < Paint 3692
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[7468 2839 |REDGE-0 (D) 7

Figure 7.12: Contours generated with road surface excluded

23. File| New. Do not save changes.

Improving Contouring with Breaklines‘/

Site Survey Example

Identifying and modeling breaklines can significantly improve the accuracy of a TIN model and
associated contours. Breaklines are sharp changes in ground slope such as a creek bank, an edge of a road,

an edge of ditch or a rock bluff.

Triangles should not be allowed to form across these features, since doing so would flatten the slope
across the break. Features in the Terrain Module will be used as breaklines when their Breakline property

is enabled. Triangle link lines will not cross Breakline features.

This breakline example uses a topographic survey around a creek. The data was created and adjusted in
the Survey/Map module. See Survey/Map Tutorial - Making a Map with Multiple Traverses for more

information.

1. File | Open. Change Files of Type to Softree-Terrain File (*. TER).

2. Select <Terrain>\DTM\breakline.ter. Press Open.

3. Press the Generate TIN ] button or Edit | Calculate Terrain Model to activate the Terrain

Calculation dialogue box.

4. Turn on Major Contours, Minor Contours and Smoothing.
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5. Under Triangles, change the Maximum Side Length to 60 (there are no void areas in this model).

6. Select the Minor Contours tab and change the Interval to 1.0

7. Select the Major Contours tab and change the Interval to 5 and turn on Labeling. Press OK.

Once the calculation is complete, a model of a creek with poorly generated contours will be displayed.

£ Terrain - breakiine.ter - [Plan:1]

= [of x|
[/ Fle Edt View Digtiing Modue Window Help _ =] x|
DEHSA FecBEeeaaczalal=e a|[vs AlL 22 ®(E~ = 55 x|
A S A AL L A A
o= = e I=ES)
= [Field | Value[Units
(@ Elev.. nia
=) Easti na
Ty Nort... nia
é Length nla m.
=4 Point.
Point. 614
|
=)
4] m o) e
Ready [Ftrs: 0/35 Pnts: 0/614 [132.5 [75.7 [

Figure 7.13: Model of creek with poorly generated contours

As an optional exercise, use View | Active Window (Plan) Options | Surface Tab. Enable the display of
triangles. After looking at the triangles that represent the TIN model, turn the display off again for the rest

of this example

The plan view in the figure above has contours that show the creek bottom rising up to the same elevation
as the top of the banks (scarp 1, 2). This is due to triangles being formed between the scarp features and
crossing over the creek features. To correct this, the defining features are made into breaklines.

8. Edit | Select Feature(s) | By Name. Press Un-Select All then Select features as shown in the figure
below by double clicking on them in the Select feature (s) by name window. Press OK.
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Select feature(s) by name il
Feature Names - Highlight=d hems ——|
CNTR-9 - Select
CNTR-10 2l
CNTR-11 Un-Select
CNTR-12
CNTR-13
Select Al
_I Un-Select All
Selected
.
Advanced
v SCARP1-0
VSCARP2-) k4| Cancel
[V Hidden [V Displayed

Figure 7.14: Select feature(s) by name dialogue

9. Press the Properties or Edit | Modify Selected Feature(s) | Properties. Enable Breakline. As
shown in figure below. Press OK.

Feature properties

Name: I

v Displayed
| Connected
v Elevations
¥ Modelled
M Breakline

[1Negative
[C1TIN Boundary
[1Surf./Vol. Boundary

Breakline:

Feature is used as a breakline when
the TIN is created. Breakline are
features where the slope changes

abruptly. TIN Triangles will not cross
breaklines.

Cancel |

Figure 7.15: Modify feature properties dialogue

10. Press the Generate TIN R button. Press OK.
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After re-calculating, the contour lines now indicate a continuous gully as shown in the figure below.

£ Terrain - breakiine.ter - [Plan:1] _ o x|
[ Fle Edt View Digizing Module Window Help _ =] x|
DEEER| AeesBEeeaqzelsl=m <[a]¥> Al 22 5[EHs:= =5 x|
S S A ALY (R T T
E=] B Statis =3
i Field Value | Units
(e Elev... na
=) Easti na
3 = Nort... nia
s Length na m.
)| Point 0
Point... 624
|
4
1« ol LlJ @ status
Ready [Fers: 0/39 Pnts: 0/624 [128.4 612 [

Figure 7.16: Contours after breaklines have been set

11. File | New. Do not save changes.

Calculating Volumes ‘/

This example requires Mapping and Drafting, Import Basic, Surface Generation and Contouring and
Volume Calculation and Reporting function groups enabled. See Function Groups in the On-line help for
more information.

This example cannot be completed without the required function groups. Contact Softree to upgrade your
license to permit more functions if required.

Cut and fill quantities can be computed between any two triangulated surfaces or one surface and a TIN
Boundary (another polygonal boundary can also be included to restrict the calculation to a specific area).
Applications of this facility are numerous and include site design, stockpile and as-built quantities. To
illustrate the concept, a rock quarry and a stockpile example will be done. The rock quarry example
demonstrates volumes of material excavated using two surfaces and the stockpile example demonstrates
volumes using only one surface.

Calculating Volumes Using Two Surfaces
Rock Quarry Example

1. File| Open <Terrain>\DTM\original ground.ter.

96



Digital Terrain Modeling

original ground.ter was created from a total station survey of a rock quarry. The XYZ coordinate points
were imported, a triangulated surface and corresponding contours were generated and saved in a Terrain

file (original ground.ter)

After the rock was removed from the quarry, another survey was done and again imported, triangulated

and saved in a second Terrain file (excavation.ter).
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Figure 7.17:Original surface
(original ground.ter)

Figure 7.18: Surface after excavation
(excavation.ter)

2. Press the Calculate Volumes & button or select Edit | Terrain Modeling | Calculate

Volumes/Surf. Properties to activate the dialogue box below.

x|

i~ Caloulation Surfaces

' volumes between 2 surlaces " Vaolume enclosed by a single surface

Surface A IC: \UzershPublichDocumentshSa....1ainkD T ariginal ground.ter

Surtace B: IC:\Users\Puinc\Documents\Softree\Training\Terrain\DTM\eHcavation.terj

~Surface Intersection Wolume and Surface Properties Reporting

I Calculate feature(s) j

¥ Remove existing faaturs(s)

[~ Waolumes and surface properties by polygon

ok
Cancel

Figure 7.19: Volume / surface properties calculation dialogue

Note: In order to calculate volumes via this method, you must have created 2 terrain models and saved them
in separate files. The first terrain model (surface A) is always the current Terrain.

The Edit | Terrain Modeling | Calculate Volumes menu is disabled if the current file does not have a terrain
model. The user specifies the other surface (surface B) in the Volume / Surface Properties Calculation

dialogue box.

3. Press the Browse button opposite Surface B. Select <Terrain>\DTM\excavation.ter. Press OK.
Surface A should be set to original ground.ter and surface B should be set to excavation.ter.

The order of these surfaces is not important as you will see later.
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x
EIUELLEHIN | 2o PublichDiocuments'S oftres’T raining' T erainsD T arigingl ground ter ID[iginaI ﬂ
Surface B: IE:'\Users\F‘uinc\Documents\S oftreehTraining T errainsD T \excavation. ter IFinaI j

|_Fillviol. | Cutvol |
Tatal 1734.8 302554.2
Yolumes in Cu. m. Areas in Sg. m.
Cut ="alume above B and belaw A, Fill = Valume above & and below B. Copy ta Clipboard | Cloze I

Figure 7.20: Volume / surf. properties reporting dialogue

4. Press the Close button.
The following steps demonstrate how to include two polygonal boundaries and calculate the volume
inside each one.
5. File| Insert File. Select and open <Terrain>\DTM\boundary.ter. The Import Options Dialogue
box appears. Press OK.

Two boundary polygons should now be visible in the Plan Window as in the figure below. If not visible
press the Zoom Out £ button on the tool bar.

i'-rTerrain—originalgmund.ter—[Plan:l] - Di‘
[ Fie Edt Vew Digtzng Module Window Help _|=] x|
DEESNA| Cme- 322 @aaqgale o L|e||vsAlL 2 22 @ =
YA Y L -
= £
=2
[
=}
Is
=l

||

Ready |Ftrs: 2/51 Pnts: 76/3096 7

Figure 7.21: Original topography with boundary polygons

6. Press the Properties
Boundary. Press OK.

or select Edit | Modify Selected Feature(s) | Properties. Enable Surf/\Vol.

Note: When a feature has surface / volume boundary set volumes, surface area, slope and slope direction will
be calculated and assigned to the feature as attributes.
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7. Press the Calculate Volumes & button to open the Volume / Surface Properties Calculation
dialogue box shown in below.

Volume [ Surface Properties Calculation Dialog ﬂ

i~ Calculation Surfaces

{* Yalumes between 2 sufaces € Wolume enclosed by a single surface

Surface & : IC:\Users'\F‘uinc'\DDcuments'\Sn....lain'\DTM\nliginaI ground.ter

Surface B: IC:\Users'\F‘uinc'\DDcuments'\Snftlee'\Tlaining\Tenain'\DTMkexcavation.terj Browse |

rSurface Intersection——————————— Yolume and Surface Properties Reporting

[ Calculate feature(s) d v Wolumes and surface properties by polpgon -
0K

v R istitig feat |
¥ Remove existing feature(s] Cancel

Figure 7.22: Volume / surface properties calculation dialogue - volumes by polygon

8. Select Volumes and surface properties by polygon and ensure all other selections are as indicated
in the figure above. Press OK to begin the volume computation.

When completed, the Volume/ Surf. Properties Reporting dialogue box will appear (figure below). If you
are working in imperial units (feet) the volumes will be reported in cubic yards.

x
Surface A; IE:'\Users'\F‘uinc'\Documents\Softree'\Training\Terrain\DTM'\original ground.ter ID[iginal j
Surface B: II::'\Users'\F‘uinc'\DDcuments\Sthree'\Tlaining\Tenain\DTM\excavation.ter IFinaI ﬂ

Boundary Fill %', Cut Val. Surf. Area (& Ay, Slope [& Ay, Slope Dir [&] |
- T wm
lease-1 287.0 03 3770 19 hal
Wolumes in Cu. m. Areaz inSg. m.
Cut =%alurme abave B and below A, Fill = Yolume above 2 and below B. Copy to Clipboard | Cloze I

Figure 7.23: Volumes/Surf. Properties by Polygon
Note the cut, fill quantities and surface properties are reported for the 2 polygons (lease-0 and lease-1).

9. Press Close. To view the values, create a status window by Window | New Window | Text| Status.

Note: Text Windows can be floating or docked to the right side of the screen. To dock a floating window,
click the dock icon on the upper right side of the window. To float a docked window, click the float icon on
the upper right side of the docked window

10. Ensure the Status window is selected then View | Active Window (Status) Options. Press the
Add/Remove button. Change the Selected items list to include only Area, Vol. above and Vol.
below (the latter two can be found in the Surface Properties folder).

99



Digital Terrain Modeling

Status Window Fields i‘
r [~ Selected
= B Surface Properties B Area Shift Up
B Vol. above Vol above -
i ~[E Vol. below Shift Down
¢ B Sudfarea
. [ Av slope
[ Av. slope dir
5 Comment
i DXF Labels
&5 Reference
S Coordinates
-l Bl
Add Remove
— ltem Di p
Vol. below: The volume of material below the currentterrain surface (and above Surface
B)
e
CANCEL |

Figure 7.24: Add/remove items to Status window

11. Press OK twice to return to the main screen. Size and move the Status window to make the values
visible and to expose the Plan window.

12. The Status Window displays the volumes associated with each lease feature. Select each lease
feature and see how the volume changes. Select each lease feature by selecting Edit | Select

Feature(s) | By Name then selecting either lease-0 or lease-1.

Note: To finish this example the results will be exported to a Microsoft Excel® spreadsheet using the
Windows Clipboard. If you do not have a similar spreadsheet you can skip the next 2 steps.

13. Edit | Terrain Modeling | Display Volumes/Surf. Properties. The VVolume/Surf. Properties
Reporting dialogue box will appear, then press Copy to Clipboard.

14. Open Microsoft Excel® and create a new document. With the cursor positioned in the first cell
select menu Edit | Paste.

The volume information should appear as in the figure below.

H9- DBV )+

a) _ _

— Home Insert Page Layout Formulas Data Review View
3 o Cut Calibri ==l S
oot 53 Copy .
aste ==

= # Format Painter e ==
Clipboard (] Font (] Alignment
| E6 - F |
A B C D E F €]
Surf.  Av.Slope Av. Slope
Boundary Fill Vol. CutVol. P i P
Area (A) (A) Dir (A)
2 |lease-0 1477.8 3025539 42836.3 33 89
3 lease-1 257 0.3 34797 19 71
a
5

Figure 7.25: Volume report exported to Microsoft Excel®

15. Close your spreadsheet. Press Close to Close the Volume / Surf. Properties Reporting dialogue
box.
16. File | New. Do not save the changes.
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Calculating Volumes using a Single Surface ‘/

Stockpile Example

This example demonstrates how to quickly calculate pile or excavation volumes using the TIN boundary
to define the lower surface. For most piles with simple convex boundaries this technique is appropriate
and can save time since only one TIN surface is required.

This method can be applied to any earthwork calculation where the surface is defined by the toe of the
pile (or crest of the excavation), and is an accurate representation of the original surface.

1. File| Open <Terrain>\DTM\stockpile.ter.

2. Press the Calculate Volumes & button to open the Volume / Surface Properties Calculation
dialogue box

Volume [ Surface Properties Calculation Dialog x|

i~ Calculation Sufaces
" Walumes between 2 sufaces & Yaolume enclozed by a single surface

Surface & IE:\U sershPublichDocuments\S o, .nghT errainD T kMhstock pile.ter

Surface B: ITIN Base [Suf 4ol Boundary) j Browse |

i~ Surface Intersection Wolume and Surface Properties Reporting
™| Calculate featurels] j ’7 [~ “olumes and surface properties by polygon
QK

Figure 7.26: Volumes / surface properties dialogue box

3. Ensure the Volume enclosed by a single surface is enabled. Press OK.

Note: When Volume enclosed by a single surface is checked, the Volume and surface properties by polygon
is automatically selected and disabled. This causes a boundary polygon to be automatically created but not

shown.

4. Once the calculation is complete, the Volume / Surf. Properties Reporting dialogue box will
display the cut and fill volumes.

zl
Surface & IC: YU sers\PublichD ocumentshSoftreeh Training T errainiD T stockpile. ter ID[igina| j
Surface B: ITIN Basge [Surf.t¥ol Boundary] IFinal ﬂ
| Cut vl | Fill v,
Tatal 14072 1158
Wolumes in Cu. v'd. Areazin Sq. ft.
Cut ="olume above & and below B, Fill = Yalume above B and below &, Copy ta Cliphoard | Cloze I

Figure 7.27: Display of cut and fill volumes.
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Note: The fill volume (small compared to the cut), is because the toe of the pile is not flat. If the initial
surface is not planar, it is more accurate to use the 2 surface technique (described in the previous section) to
calculate volumes.

5. File | New. Do not save changes.

Surface Display

Surface displays of the TIN model may be an important aid to design. Features such as Slope Vectors,
Shading and 3D visualization can all simplify the design process.

Plan Displays J

1. File | Open <Terrain>\Attributes\themel7_sw.ter

2. File | Insert File <Terrain>\DTM\surface display.ter. Choose the default conversion as shown
in the figure below. Press OK.

x
Projection | Rotate/ Translate/Scale |
From Projection (File)———————————————— To Projection (Curert) ——————————————————————
3T Rl | indefined Projection Projection: | Undefined Projection < ﬂ
==

Units: | Metric {meters) hd

Units: | Metric (meters|

File does nat contain georeference information.

[ ok | cancel | W |
Figure 7.28: Import options dialogue box - projection tab

3. Edit | Terrain Modeling | Calculate Terrain Model to activate the Terrain Calculation dialogue
box. Turn off all options except Include All as shown in the figure below. Press OK.
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Slope Vectors

Terrain Calculation =
[™ Calculate triangles [™ Create boundary feature(s) ﬂ
™ Remove all existing contours
= Triangles

Foint Seleckion, . . |
IMaximum side length: I ¥ | Include &l
Z-Yaluer Elevation Change: .., |
~Contours
I™ Smoothing  Thinming dist. (praject units): IIII.l
I~ Major Contours  +| [~ Minor Contours +|

Major Contours | Minor Contours |

Inkeryal; |125 Shark: |35|:| End: |1_Q|:||:|

Calculated range: 260.0 1880.0
[T Labeling  First label space (mm, i I 20.0

Iext label space (mm, J; I 30.0

MOTE: Set Plan Window scale bo output scale

oK I Cancel |

Figure 7.29: Terrain calculation dialogue box

4. Pressthe & Active Window Options button on the main tools bar or right click in the Plan
Window. Select Active Window Options. Select the Surface tab.

5. Turn on Slope Vectors and press the =l sign beside Slope Vectors and the TIN Slope Vector
Options dialogue box will open as in the figure below.

Figure 7.30: Plan windows options dialogue box — surface tab

~ Display type

Plan Window Options

|General  Suface | Backround | Labels |

™ Triangle outines =l
I~ TIN boundary e |
¥ Slope vectors =l
™ Shading =l
[ Zvalue
Hlevation
Change...

6. Inthe TIN Slope Vector dialogue box Turn off Fixed size.

Turn on Auto size.

Change Maximum length (mm) to 50.
Turn on Display at grid locations and type in a Spacing for both X and Y of 200 as shown below.

Press OK twice
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TIN Slope Vector Options ll
—Wectors
™ Fixed size ¥ futo size

Length [mmm] per slope urit: ID-54445 IDegrees 'l

Minimum length [mm.]: b amirnurmn length [rm. J:
I‘I ISD
Format... | [+ Display at grid lozations
r— Grid
Space |2DD Space ¥ |2DD
Origir #: ID Olrigin " ID

ak I Cancel |

Figure 7.31: TIN slope vector options dialogue

7. Zoom in on any location to view the directional arrows close up. Notice all these arrows point in
the down slope direction and the length of the arrows is directly proportional to the slope. The
steeper the slope the longer the arrow as shown in the figure below.

2% Terrain - themel17_sw.ter - [Plan:1] o [=] E9

[ Fle Edt View Ditzing Modue Window Hep —|= %]
[DRaR BRI CY e
Bl A S AR AL LY YN =
[+ | o B
S Field | Value| Units
A Index na
— Easting nia
e Northing na
= Elevat... na
-l Area na Ha
1]
= Length na m
Vg
2
[
rd
L4 J o o
[ & w7 s e
Ready [Ftrs: 0/227 Pnis: 0/21856 [781058.0 [1082405.1 | 4

Figure 7.32: Slope directional arrows

Shading

8. Right click in the Plan Window. Select Active Window (Plan) Options. Turn off Slope vectors

under the Surfaces tab and turn on Shading. Press the =1 button beside Shading. Select Slope and
Degrees as the shading type.

9. Press the Autogen button and set the parameters as shown in the figure below. Press OK.

104



Digital Terrain Modeling

x
Number of Intervals: Im—
Slope (deq.) Calor
Min: IU-DU Iyelluw j :I
0.00
Max: |50.00 | oiack _-I B
90,00
Linetype
| 0 - solid JE— j
Hatchtype
’TI Cancel |

Figure 7.33: Autogenerate shading intervals dialogue box

Notice that there are 10 Shading ranges created. In this example only Slope is used. Try some of the other
shading attributes to see what they do. They will not be explained in this example.

x|
 Ghading r~ Shading rahges
" Elevation [2.:00 - 18.00]
* Slope IDegrees Vl Efi:ij] Add...
 hspect =iz*zzll Modiy.._ |
Ui soce N e ) e |
Slope [deg.]: Min:0.00  Max:90.00

LLight source

Azimutt [dearees); ID i’ Declination [dearees]; |45 i’

[from light source]

Backface colon Iwﬂn j j

Ok | Cancel |

Figure 7.34: Tin shading options dialogue

10. Change the TIN Shading Options to those in the figure above. Press OK.

Notice the slope coloration. The steeper the slope the darker the color. The flatter the area the lighter the
color (see figure below).

Note: Number of shading intervals: In this example there are 10 shading intervals between yellow and black.
The greater the shading intervals the smoother the transition from one color to the next.

Number of legend intervals: If this map is printed in a multi-plot window and a legend is created, the legend
would show a color with an interval of slope breaking the total slope into 10 equal intervals.
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Min/Max shading ranges: If Auto is checked min and max slopes will be determined from the maximum and
minimum slopes in the file. If unchecked a limit to the shading slope range can be entered. All other slopes
that are outside of the range will remain white.

errain - Surface Display.ter - [Plan:1] =1ol x|

=18]x]

= F== [ZIE3

Field Value| Units |

ERE R

Ll
[r G % & EE|
Ready [Frs:227/0Prts:21856/0 7811455307  [1081143.6565 | v

Figure 7.35: Shaded TIN model

3D Displays
Another method of visualizing the TIN is with a 3D Window.
11. Press the Active Window Options button or right click in the Plan Window. Select Active
Window (Plan) Options and turn off Shading found in the Surface tab. Press OK.

12. Select menu Window | New Window | Graphics| 3D and a 3D window will appear on your screen.

13. View/|Active Window (3D) Options. Change your 3D options to match those shown in the figure
below. There are two tabs, Content and View. Press OK.
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3D Options x|
(@ Manual Control (set camera and target parameters) i View List General Display Properties
g — I Drape Plan .
rape Flan Image +
 Yiew Current Point [+ Show G AR
v Show Current Poinl
| Drive Through / Fly By (along current feature), I~ Track M
rack Mouse
—Camera Position————————————— —Target Position
[ | Byramic Redram

Implicit from Angles, Distance - Use coordinates -

I —I I —I Vertical Exaggeration |1

Azimuth (camera to target) [1g Easting (X) 770765.0

Inclination (camera to target)| -gp Northing (Y) 1081979.1

Distance (3D) 8739.9 Elevation (7) B

Additional Camera Height [~ Use Current Pairt [ Display Features  +|

Perspective Angle (0-180 deg.) [13.5 ~Light (sun) Posiion———————————————————————— Il By T

1282550 i
[v Apply Lighting Effects I( ) j Ef
= Use Farward leg for Azir P, 270 [ Shade Triangles
imul
Inclination (degrees) 20 Backgrounds...
Contents View Contents | View

Figure 7.36: 3D options dialogue, View (left) and Contents (right) tabs.

Note:
Show Extents: Shows the entire View

Camera Position — Use Coordinates: Allows entry of the coordinates at which the camera will be
placed and the Perspective Angle. The Perspective Angle is the view angle. The larger the angle the
larger the view. If Use Current Point is checked the coordinates will be grayed out and the current
point in the plan window will be used.

Camera Position - Implicit from Angles, Distance: Allows entry of the

Azimuth, Inclination, and Distance to the target (which is a set of coordinates or the current point)
entered in by the user in the Target Position area. If Use Forward leg for Azim. is checked then the
camera will always face the direction of travel.

Light (sun) Position: The direction and angle of sun in the sky.
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Figure 7.37: 3D view from GIS contour data

Zooming and Panning allow you to navigate the 3D image. The Zoom Tools toolbar allows you to zoom
or pan once after selecting a function. If you have a mouse with a middle button and a roller you can

zoom and pan at any time.

14. Click the Pan £ button in the Zoom Tools toolbar, move your cursor over the 3D window.

Click and drag with the left mouse button.

Note: The view moves with your mouse. When you release the mouse the cursor changes back into its

previous shape; you must click the Pan button again to initiate a second pan.

15. If you have a middle mouse (even if it is a roller), move your cursor over the 3D window, depress

and hold the middle mouse button and note that the cursor changes to the Pan hand £+ Continue
holding the middle mouse and drag to perform a Pan operation

16. File | New. Do not save changes.
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8. Profiles and Draped Features

The Terrain module allows you to display and edit features in profile (or cross section) and to drape
features onto a surface. This section will provide you with an overview of these functions.

To follow the examples in this section the Mapping and Drafting, Enhanced Mapping and Drafting,
Surface Generation and Contouring, Profile Window, and Profile Drafting and Design function groups
must be enabled. See Function Groups in the On-line help for more information. Some examples will
have additional requirements.

Note: Terrain Recreational users may get the message “Non Permitted Functions Found in File”. If this
message appears choose “Keep all functions and revert to DEMO Mode”.

Creating a Profile */

Stream Survey Example
This example demonstrates how to create a profile, set scales and display properties.

A profile is created by assigning a fence section feature to a Profile Window. The horizontal axis in the
Profile Window is the distance (horizontal) along the fence section feature. The vertical axis is elevation.

Any feature can be a fence section (even closed loops or features which cross themselves). If the fence
section consists of two points the profile becomes a standard cross section.

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

1. Inthe Terrain module, File | Open <Terrain>\Profile\topograph.ter.

You will see the features shown in the figure below.
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Figure 8.1: Stream survey (topograph.ter)

The Terrain feature representing the stream is a three dimensional polyline that is used to define the
surface (and indirectly, to define the contours). In the steps below, you will view this feature in a Profile
window.

2. Create a Profile window using the stream feature as you fence section:

3. Select Stream-2 (the thick blue feature running across the middle) by clicking on it with the
selection cursor ¥ .

4. Select menu Window | New Window| Graphics| Profile.

The new Profile window uses the current feature as the fence section; the feature name is part of the
Profile title bar (figure below).

5. Select menu Window | Tile Vertically to show Profile and Plan windows side by side (figure
below).
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Terrain - topograph.ter
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Figure 8.2: Profile with Stream-2 as fence.

Notice that the Plan and Profile windows both show the stream feature as selected (magenta in color) and
both windows show the current point as a red cross. Sometimes it is not obvious how the profile view
relates to the plan; the current point can help and there is a shadow cursor displayed in the widows that do
not contain the mouse.

6. Using key strokes <Ctrl-N> and <Ctrl-B> move the current point forward and backward on the
current feature.

7. Move your mouse around in the Plan window (don’t click any mouse keys!) and watch the
shadow cursor & in the Profile window.

8. Similarly, move your mouse around in the Profile window and watch the shadow cursor < in the
Plan window.

The scale in the Profile is automatic, so the feature fills the window.

9. Use the Profile window options to define an explicit scale with distortion:
10. Right click the Profile window and select context menu Active Window (Profile) Options.

This will open Profile Window Options dialogue box (figure below). Notice the Scale is set to Auto
Scale.
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Profile Window Options

— Features Displayed

Projected/Intersected... |

—Scale

Vertical: [638.57
¥ futo Scale  Ratio (Vito Hi: ITDE'

™ Fixed Window [ Snap to point

F ScrllBarz [) Snaptogid [+
W Labels =l [T Tin Points

| Grid & W Background =

oK |  Cancel |

Figure 8.3: Profile Windows Options dialogue box.
11. Clear the Auto Scale check box and change the Horizontal and Vertical scales to 1000 and 500
respectively.
Notice the other controls in the Profile Windows Options dialogue box; you can change the fence feature
(Main) at the top of the dialogue box.
12. Press OK to close the dialogue box.

The Profile Window has a new scale with 2:1 vertical distortion.
Now we’ll display some automatic labels in the Profile.

13. Turn on Elevations and Grades labels:

14. Again, right click the Profile window and select context menu Active Window (Profile) Options to
open thew Profile Window Options dialogue box (figure above).

15. Push the plus button =l beside Labels to open the Profile Window Labels dialogue box.
16. Turn on Elevations and Grades by double clicking on them in the list-box.

17. Press OK twice to return to the main screen.
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The screen should now look like the figure below.

Terrain - topograph.ter

Me Edit View Digitizing Module Window Help
IEEI-EI Hee<e=faacz@lo[ww Ja|[vs Al
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Ready [Ftrs: 1/64 Pnts: 5/2495 [72.300 [105.737 [Stream-2 (3D~) /J

Figure 8.4: Stream profile with elevations and grades

18. Reverse the direction of the stream feature:

19. Make sure the stream feature is still selected.

20. Choose menu Edit | Modify Selected Feature(s) | Reverse or press the Reverse S button in the
toolbar.

21. Press OK when warned about clearing the surface triangles.

Notice that the labels update automatically.

22. File | New. Do not save the changes.

2D and 3D Features */

Stream Survey Example

A 3D feature has elevation (Z) values explicitly defined at each point (X, Y). A 2D feature, on the other
hand, does not contain elevation data.

There two kinds of 3D feature:

o 3D modelled (3D): Points contain elevation values that are used by Terrain to create the DTM
surface (for example ground survey points).

o 3D not modelled (3d): Elevations are defined but not used in the surface model (for example the
bridge deck points).
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There are also two kinds of 2D features:

e 2D draped (2D): The feature points can pick up the elevation of the DTM surface. If there is no
surface under a point it will have an undefined elevation (-9999). A draped feature will create a
profile (or cross section) of the surface wherever it is placed.

e 2D not draped (2d): Elevations are always undefined (-9999).

The concept of 2D versus 3D features is simple but has several subtleties with important consequences.
The next example investigates the properties of 2D and 3D features.

To follow the example the Mapping and Drafting, Surface Generation and Contouring, Profile Window,
and Profile Drafting and Design function groups must be enabled.
1. File | Open <Terrain>\Profile\topograph.ter

This is the same example used in the previous exercise, see Figure 8.1 above.

2. Select the thick blue feature (Stream-2) by clicking on it with the selection cursor 7.

The name and type of the current selected feature is displayed in the lower right corner of the screen:
stream-2 (3D~]. This indicates that the current feature is 3D modelled; it is incorporated into the surface.
The ~symbol indicates the feature is a breakline. (See Digital Terrain Modeling for information about
breaklines).

3. Press the Properties toolbar button or select menu Edit | Modify Selected Feature(s) |
Properties; there is also a speed key: <Ctrl-E>.

Feature properties

MName: IStream LI -2

Blevations:

Feature is 30 (each point has an
elevation set). 30 features are
uzed to create a TIN model
provided the Modelled property is
set.

[15urf /Vol. Boundary
Cancel |

Figure 8.5: 3D~ Feature properties

The Feature Properties dialogue box (above) allows you to modify all properties (including the feature
Name). Notice that both the Elevations and Modelled checkboxes are selected.

4. Press Cancel to close the dialogue box.

Now we will create a draped feature for cross section display.

5. Create new draped feature:
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6. Press the Create New Feature - toolbar button or select menu Edit | New Feature.

This opens the same feature properties dialogue box shown in the figure above.

Note: If there is a feature selected, the feature created with Edit | New Feature will inherit the current feature
properties.

7. Change the Name to Cross Section.
8. Clear the Elevation check box (this also clears the Breakline property).
9. Press the Mouse button to close the dialogue box and begin creating points with the mouse.

10. Draw a feature with two points perpendicular to the stream (similar to that shown in the figure
below).

For more information about drawing a feature please refer to the Basic Mapping and Drafting section of
this manual.

11. Right mouse click and choose mode Select with Mouse.

ook =

-—
=

- - - _ -

ob

/ / §

Figure 8.6: 2D feature across the stream

12. Select menu Window | New Window | Graphics | Profile to view a fence section of the feature.
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Figure 8.7: 2D draped feature shows the ground elevation.

Notice that the Profile window shows the ground surface between the two end points. These new points
are called TIN points and they show the elevation of the underlying DTM. They are automatically inserted
in 2D draped features wherever a triangle side is crossed.

Note: TIN points cannot be edited. They can, however, be labeled if you set the TIN Points check box in the
Profile window options.

Stream Survey Example Continued

It is possible to drape a feature on multiple DTM surfaces. To do this, one or more Digital Terrain Models
(DTM's) must have been created in separate terrain files. These files can be then displayed as
background terrains in the Plan and Profile Windows.

For this example two DTM’s have been prepared, overburden.ter and overburdenl.ter (separating two
overburden layers). These surfaces will be set as background terrains and the profile will be draped on
them.

13. Add background files:

14. Choose menu View | Active Window (Profile) Options (also available in the right click context
menu) to open the Profile Window Options dialogue box.

15. Ensure Background is enabled and press the =l button to open the Background Display Files
dialogue box (figure below).

16. Press Add and choose <Terrain>\Profile\overburden.ter and press Open.

17. Repeat for <Terrain>\Profile\overburdenl.ter.
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Profile Window Options
Background Display Files

~ Features Displayed ———————
Main: ICross Section: +] = Cument e )
=l —= Terrain file to retrieve:
Projected/Intersected. ..
o,
&) 1 [1 + Termain ~ Profile = [ Search Profile
r Scale =

Horizortal: |24 70 Organize v  New folder = - m (7]

Vertical: Igi_?—: | Enter ;|

J Mame =
[ Auto Scale  Ratio (Vito H): IHI' | Grading
Fieed Wwindaw | Snap to point J Import
[ Fised ‘window . ! lp J &" overburden.ter
[l Scroll Bars [C Sraptogid ] L LiIDAR & h
|7 b ﬂ |7 T Poite ¥ E— topograph.ter
W Grd = W Background & 1 Survey LI ‘l | _’I
File name: |overburden.ter j ITerrair‘l File (*.ter) j
oK Cancel
_I _I Open I Cancel |

Figure 8.8: Opening a background file

You should still be in the Background Display Files dialogue box. The next two steps set the color and
hatching for each layer.

18. Select file overburden.ter and press the Properties button.

19. Press Profile Feature Format and set the color to green and hatch type to dots 2 (figure below).

Profile Window Options

r Features Displayed ————————
Background Display Files

P —— Background Display Properties
overburdenl.ter Temsin File Path: |
overburden ter Bn 3
LayoLt File Path- = Line-types and Symbols n
Bl - Symbol
Description: I Type: I Nene j
Calor: I Auto j ﬂ
r Plan Options
[~ Ovenide caolors Plai Cilar I [~ Smapping r Line/Border
[50 ] % washout (0 -none, 100 -fuly washed out) Tz | 0 - solid _— -
ot [y N -] -
r Profile Options g J
|- Profile Feature format I ~Hatching
For features draped on this Temain (if suface defined) Type: [FTTSE ]
3D Window Options Background IAUtD j j
7] Ovemide colors | 3D “wéindow Color | Foreground: IAutu j j
Change the shade of the background in the 30 window _C.
— OK Cancsl |

Figure 8.9: Configuring background surface format.

20. Press OK twice.
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21. Repeat for overburdenl.ter (choose your own color and hatch type).
22. Press OK until you have returned to the main screen.

Your Profile Window should now appear similar to the figure below.
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[Fers: 1765 Pnts: 34/2529 [23.216 [03.280 [Cross Section-0 (2D) |

Figure 8.10: Profile window with multiple layers

23. File | New. Do not save the changes.

Modifying Features in the Profile Window /

Stream Survey Example

To follow this example, have the Mapping and Drafting, Surface Generation and Contouring, Profile
Window and Profile Window Drafting and Design function groups enabled.

1. File | Open <Terrain>\Profile\topograph.ter.

This is the same example used in the previous exercise, see Figure 8.1 above.

2. Select the thick blue feature (Stream-2) by clicking on it with the selection cursor 7.

3. Choose menu Window| New Window | Graphics| Profile to view this feature in a Profile window.

Note: Editing a feature with Auto Scale set is confusing, because after each edit the screen redraws at a new
scale.

4. Turn off auto-scaling by doing either of the following:

5. Choose menu View | Active Window (Profile) Options to open the Profile Window Options
dialogue box. De-select Auto Scale and set the horizontal and vertical scales. Press OK.

6. Attempt a zoom ‘=L function; you will be prompted “OK to turn off auto-scale?” Choose OK.

7. Zoom and scroll to center the stream profile.

8. Right click in the Profile window and choose mode Edit/Insert Points with mouse .
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9. Add a point at the end of the feature:

10. Click to the right of the last point; respond OK to the warning.

11. Move your mouse around observing the captured point and connecting segment.
12. Click a second time to anchor the new point.

13. Edit an existing point:

14. Move your mouse over one of the vertex points in the feature, note that the mouse changes to the
edit cursor ¢ 5. (The first point of a fence feature, however, is not editable.)

15. Click on a vertex ¢« - and capture the point.
16. Move your mouse around observing the captured point and connecting segments.
17. Left click again to anchor the point in a new position.

18. Select menu Window | Tile Vertically to show Profile and Plan windows side by side (similar to
Figure 8.2 in the previous exercise above).

Because you have just modified one of the features in the model, your contours will be out of date.

19. Recalculate the surface and contours:
20. Choose menu Edit | Terrain Modelling | Calculate Terrain Model, or press the toolbar button 55
21. Press OK to re-calculate with the previous settings.

22. File| New. Do not save the changes.

Profile Window Design and Drafting ‘/

Culvert Design Example

This example illustrates profile window design and display using multiple features and multiple Profile
Windows. The concept of projected and intersected features is also covered.

1. File| Open <Terrain>\Profile\topograph.ter. Using the Selection cursor ¥ select the thick blue
feature running down the center of the creek (STREAM-2) as shown in the figure below. It will
turn magenta when selected.
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Figure 8.11: topograph.ter screen dump

2. Window | New Window | Graphics| Profile. This opens a Profile Window with the feature name,
STREAM-2. Press the Maximize B button on the profile window.

Note: To activate the Plan Window, press the Plan T button. To activate the Profile Window, press the
Profile ™" button. The icons are located at the bottom of the screen.

3. Using the Selection cursor ¥ in the Plan T Window, select the upper stream bank feature

(STREAM-0). Switch to the Profile ™ Window. Note the feature in the Profile Window remains
the same (STREAM-2) but it is no longer the current feature (no longer highlighted in magenta).

4. View | Current Feature To Profile (F5). The Profile Window should now display STREAM-O0.

Current Feature to Profile changes the Profile Window to display the current feature (this function
changes the active Profile Window).

5. Switch back to the Plan T Window. Left mouse click in an empty area to deselect all features.

Note: When a new feature is created it inherits the formatting (line-type and color) of the currently selected
feature. By deselecting all features, the new feature will not inherit any formatting.

The next several steps involve entering the coordinates of the road centerline as it crosses the stream and
then profiling the road centerline.

6. Edit | New Feature or press the Create New Feature = button. Change the feature name to
ROADCL and Make sure Displayed, Connected, and Modeled are on. All other properties should
be off. Press the Keyboard button. You may get the following warning as shown below. Press
OK
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5

Warning: Feature Extends Outside TIN Model
ROADCL-0

[~ Don'tdisplay this message again

Figure 8.12: Draped feature outside model error message

7. Enter the following X, Y coordinates:

399.2 <Tab > -276.8 <Enter >
399.4 <Tab > -288.7 <Enter >
399.4 <Tab > -296.0 <Enter >
398.8 <Tab > -310.6 <Tab >

Do not press <Enter > after the last coordinate (if you accidentally do, use the Delete button to remove the
last 0,0 coordinate).
8. Press the Update List button to accept the last coordinate.

9. Check the above coordinates if satisfied they are correct, press OK. Notice the Plan Window now
displays the new ROADCL feature.

Feature Coordinates - ROADCL-0 x|
pt. | x| v ] z | Comment |
1 399,20 -276.80  -9999.00
2 399,40 283,70 -9999.00
3 399,40 296,00 -9999,00
4 398,80 -310,60  -9999,00
Prev |
[ext |
Delete |
 Current Point: Options
X A& Eleys ™ survey Format
| 398.80 [ -310.60 | -995.00 [~ curves
Comment ll = Uat{lon
—_—

Figure 8.13: Feature coordinates dialogue box

10. Switch back to the Profile ™ Window. Select menu View | Current Feature To Profile. Notice
that the Profile now displays ROADCL (as shown in the figure below) provided that the Ratio (V
to H) is set to 10 (View | Active Window (profile) Options).

Note: Turning on Auto-Scale in the Profile Window display options will re-scale the view so that the profile
line will fit to the extents of the profile view.
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Figure 8.14: ROADCL profile

11. To create a cross section parallel to the creek, select menu Edit | New Feature or press the Create

=,

New Feature = button. Change the feature name to SECTION. Make sure Displayed,
Connected, and Modeled are on. All other properties should be off. Press the Keyboard button
and enter the following X, Y coordinates:

382.4 <Tab > -287.1 <Enter >,
421.7 <Tab > -291.7 <Tab >.

12. Do not press <Enter > after the last coordinate. Press the Update List button. Press OK provided
the Feature Coordinates - Section -0 dialogue box looks like the figure below.

Feature Coordinates - SECTION-O ﬂ
Pt | % | v z | comment |
1 362,40 -287.10 95,99
2 421,70 -291.70 -2999,00
Prey |
([ [=¥e |
Add

Figure 8.15: Feature coordinates - section -0 dialogue box

13. Select Window | New Window | Graphics| Profile. A Profile Window appears with the feature
name, SECTION-O, in the title bar.
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Notice there is another feature in the Profile Window. This is feature STREAM-2 projected onto the

SECTION-0 profile. See figure below.
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Figure 8.16: Screen shot of STREAM-2 and SECTION-0 profile

Intersected and Projected Features

Each Profile Window is based on a feature called the Fence Section Feature. It is possible to display

additional projected or intersected features in a Profile Window.

Intersected features penetrate the vertical plane of the profile. These intersection points can be displayed

with a symbol of your choice.

.- fence

I

intersection
faature

displayed
intersection
point

Figure 8.17: Intersected feature (Plan View)

Projected features are displayed on the profile by projecting perpendicularly onto the fence section.
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Figure 8.18: Projected feature (Plan View)

Projected features are often on (or near) the fence section. If you draw features (other than the fence
section) in a Profile Window they are automatically added to that windows list of Projected features.

A user configurable list of intersected and projected features is stored with each profile. This list can be
accessed from the Active Window (Profile) Options dialogue box.

To display the intersection of ROADCL on the creek section (SECTION-0):

14. Select Window SECTION-0. With the cursor positioned in the Profile window, right mouse click

15.

16.

and select Active Window (Profile) Options. Click on the Projected/ Intersected button. In the
Intersected Features group box, press the Select button. Find and Select ROADCL-O0. (figure
below) Press OK until you have returned to the main screen.

—Projected Features————— - Intersected Features——————————————
Select.. || [ERENISEN
Clear | Clear |
Get Selected | Get Selected |
Get MNear | Get MNear |

Mear Tolerance:

1

(1]4 | Cancell

Figure 8.19: Profile projected /intersected features

Select Edit | Select Feature(s) /by Name. Press the Un-select All button and select the ROADCL-0
from the list with a double click. Press OK to return to the main screen.

Right mouse click in the Profile Window, and select Modify Selected Feature(s) | Line-types,
Symbols. Select symbol Triangle (Large). Press OK. A large triangle is now in the center of the
creek profile indicating the position of the road centerline feature. Use Zoom extents or Pan the
view if the road centerline is not visible.
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Note the elevation of the road centerline lies on the streambed. This is because the road centerline feature
has been 'draped’ over the TIN model.

Design in the Profile Window

17.

18.

19.

20.

21.

22.

23.

24,

To position the culvert pipe in the stream, activate the road centerline profile ROADCL-0 by
pressing the Profile ™ icon until the ROADCL-O title appears in the Profile Window title bar.

Position the cursor in the Profile Window, right mouse click and select Active Window (Profile)
Options. Deselect the Autoscale checkbox and set both horizontal and vertical scales to 200.

Select Snap to Grid and press the =l button to set the grid space (SpaceX and SpaceY) to 1.8m
(to create an 1800 mm diameter pipe). Press OK. Return to the main screen.

Press the Draw New Feature Z button. Draw a horizontal line in the Profile window one grid
space wide (1.8m). Each point requires two left clicks. See Drawing and Editing a Feature in the
On-line help for more information.

Right mouse click and select Modify Selected Feature(s) | Shape or press the Shape o button.
Choose Diameter to circle from the list box. Press OK.
Again right mouse click, this time select Modify Selected Feature(s) | Properties or press the

Properties EF putton in the toolbar. Change the name to PIPE. Press OK.

While holding down the <Ctrl > press the <M> key to enter move/size mode or press the

Move/Size K2 button. Move the cursor inside the circle. Note it changes shape to a four headed
arrow.

Left click and drag the circle to a reasonable position in the creek. Release the left mouse and
right click. Select menu Select with mouse to exit move/size mode.

At this point your Profile Window should look similar to the screen capture in the figure below.
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Figure 8.20: 1800mm pipe displayed in road centerline profile

25. Click on the Profile ™~ Window button until SECTION-0 is displayed.

26. Select Active Window (Profile) Options. First, de-select the Autoscale checkbox and set both

horizontal and vertical scales to 200.

27. Click on the Projected Intersected button. In the Projected Features group box, press the Clear
button and then the Select button. Scroll down the list and double click on PIPE-0. Press OK

three times to return to the main screen.

You should now be able to see the projection of the culvert on the stream cross section. Use Zoom
extents or Pan the view if the cross section is not visible. The projected pipe is displayed as a very thin
oval shape (if the cross section was exactly perpendicular to the centerline it would be displayed as a

vertical line).

The next step is to draw a road template on the cross section.

28. Press the Draw New Feature Z button. This will create a new feature with Displayed,

Connected, Elevation and Modeled turned on.

29. Left click once over the profile window

30. With the cursor positioned in the Profile Window right mouse click and select menu Modify
Selected Feature(s) | Labels. Turn on the display of the dLength [length change] and Grades
labels by finding them in the list box and double clicking. Make sure all other labels are turned

off. Press OK when they are selected.

The dLength label will display the 3D length of a segment. Grades label will display the slope % (rise/run

*100%).

31. With the length and grades displayed, draw a road prism for a 10 m wide road similar to the one

shown below.
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Figure 8.21: Cross section with road template

32. Repeat the process to draw the top of the pipe. Press the Draw New Feature button Z . Left

Click once over the Profile Window.

33. Keeping the cursor positioned in the Profile Window right mouse click and select menu Modify
Selected Feature(s) | Labels. In the list box find and enable the display of the dLength and Grades
labels. Press OK.

34. Draw the top of the pipe line from one side of the road to the other as shown in below.
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Figure 8.22: Cross section with preliminary culvert position

35. Using the selection cursor ¥ select the top of the pipe feature. While holding down <Ctrl > press

the <D> key (or press the Duplicate RS button) to duplicate it. Move the cursor inside the new
feature. Click and drag to move it to the bottom of the circular pipe feature.

36. Select the circular pipe feature in the center of the Profile Window. Duplicate it by holding down

<Ctrl-key> press the <D> key or press the Duplicate RS button. Move the cursor inside the new
feature. Click and drag to move it to a new position at the end of the pipe on the right side.
Repeat this procedure for the left. The result will be as shown in below.
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Figure 8.23: Cross section with culvert position

Changing line-types makes it easier to identify the culvert features in the Plan Window.
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37. Using the selection cursor ¥ depress <shift>, select the top of the pipe, the bottom of the pipe,
and the circular elements. Right mouse click and choose menu Modify Selected Feature(s) | Line-
types, Symbols. Choose Line-type 5-thick (medium) and check Also Set Plan indicating that
changes will also affect the Plan Window. Press OK.

38. Activate the Plan Window by pressing the Plan T icon. Your screen should be similar to the
figure below.
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Figure 8.24: Plan Window with Culvert Position

39. File | New. Do not save the changes.
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9.Grading

The Grading functions in Terrain are useful for designing polygonal shaped objects such pits, ponds and
pads. It can also be used to design linear objects such as roads, channels and walls etc. although the
RoadEng Location module is better suited for this purpose.

Note: Terrain Recreational users may get the message “Non Permitted Functions Found in File”. If this
message appears choose “Keep all functions and revert to DEMO Mode”.

To illustrate the concepts of grading we will design a platform.

Grading Concepts ‘/

Platform Example

In this example a platform outline (polygon) will be created using the mouse. We will then iteratively
adjust the elevation of the pad to balance the cut and fill quantities.

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

Setinitial pad location

l

———— = Grade padto topo TIN

l

Create graded pad TIM

l

Calculate volume between pad TIN and
topo TIM

l

Adjust pad location \

Proceed

Figure 9.1: Procedure for balancing cut and fill
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Platform Design /

The following steps will demonstrate how to set the initial pad location by entering its coordinates. The
initial pad location could also be established by drawing it with the mouse or importing it from an
external file (shape, dxf etc.).

Before the pad is created we will place the topo contours (“OriginalGroundGrading.ter”) in the
background for reference.

1. Open the Terrain module and choose menu View | Active Window Plan Options | Background.
Press the Add button and browse for
<Terrain>\Grading\OriginalGroundGrading.ter.

2. Press OK. Use Zoom extents or Pan the view if the background is not visible.

3. Select Edit | New Feature, the Feature Properties dialogue box will appear. Type in the name
“Platform” and keep the default properties (displayed, connected, elevations, modeled) as shown
in the figure below.

Feature properties

Mame: [ il

Create uzsing

Mouze |
Kepboard... |

[®Dizplayed Displayed:
[w]Connected

WIElevations If checked, feature is visible.

Mote: if a feature iz selected it will

felModslied be: visible urtil it is de-selected.
Breakline -
gNegative Diigitizer |

[C1TIM Boundary
15wk, Aol Boundary

Cancel |

Figure 9.2: Feature properties dialogue

Press the Keyboard button, and the Feature Coordinates dialogue box for the new feature called
“Platform-0” will appear (minus the xyz coordinates) as shown in the figure below.
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Feature Coordinates - Platform-0 E
e | x| ¥ | z | comment |
1 117500
Pres
2 G0E0522,90 1175.00 _I
3 30971191 BOG0313,57 1175.00 Nest
4 30957276 ola0414.46 1175.00 _I
5 309725.00 BOGOG24.00 1175.00
Delete I
—Current Poink: —Opkions
= i Eles: [~ survey Format
| 309725.00 | e060624.00 1175.00 ™ cCurves
Comment | I~ LatfLon
I # Decimals: I z
Updake List |

oK | Cancel I

Figure 9.3: Feature coordinates dialogue

4. With Survey Format option unchecked, type in the X: 309725, Y: 6060624, Elev: 1175 and press
the Add button.

5. Continue entering coordinates as shown in the figure above, pressing Add after each entry. For
the last coordinate press the Update List button. Do not press the Add button. Once you are

JSETES|
REIE

[Frais SE
Field Value | Units

Index 3
Easting 30957
Morthing 50604
Elevation | 1175.0
Area 45 Ha
Length 8620 m.

a8 8l>»24]

yd
= @ st

.
=5 w7 e

Ready

3097776 /6060455 & Platform-0 (30)

Figure 9.4: Initial pad location overlaid on topo contours.
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Grading the Platform

The Grading option projects a feature at user specified cut/fill angles to a 'Target surface'. Slope
lines are created at each feature point and at user specified interpolated points. The daylight line
is also calculated as shown in the figure below.

origiona’I/:olygon feature

interpolated slope lines

daylight line

Target surface
Figure 9.5: Grading a polygon to a target surface

In this Platform Design example we will assume the platform is in a good plan location (if this is not the
case, the pad can be easily dragged to a new location using Ctrl-M). We will grade the platform top to a

topo surface.

1. Open the Grading Dialogue box by selecting menu Edit | Terrain Modeling | Grading or by
selecting the icon from the TIN toolbar.

The Grading Dialogue box shown in the figure below will appear.
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& left € Right © Both

T arget Surface
& File

" Elevation

! Current

File IC:\LIsers\F’uinc'\Documents\Sthee'\T rej Browse... |

r Left Slopes / Cross Section

Ci oo |11 =]

[ Use Template j

r— Fiight Slopes / Crozz Section

Ci fionn [i1 =]
Fil . [100.0 |1:1 |

[T Use Template ﬂ

 Slope lines

¥ Set breakline property

v Interpolate Spacing: |5.UUU

r TIM 4 Wolurmes
v Set Daylight to TIN boundary

¥ Calculate TIM ﬂ
v Calculate Yolumes
Ok I Cancel I

Figure 9.6: Grading dialogue box

The Grading Dialogue box controls how the slope is projected (Orientation), the elevation or surface
(Target Surface) the Slopes from the pad to the surface, and the spacing (Slope line interpolation spacing)
of the projected slope lines. The dialogue also allows you to calculate the TIN model as well as volumes
after the grading calculation operation is complete.

2. Press the Browse button and select file <Terrain>\Grading\OriginalGroundGrading.ter. Press
Open. Change the other fields to match those shown in the figure above. Press OK.

3. After a few seconds the grading calculation will complete and the Volume / Surf. Properties
Reporting dialogue box will appear. Notice that there is a considerable amount of fill indicated in
the Volume / Surf. Properties Reporting dialogue box. Press Close.

Note: Ensure that the OriginalGroundGrading.ter file is designated as “Original” and the Untitled.ter file
is designated as “Final” otherwise the cut and fills will be reversed. (Refer to the figure below).

ﬂ
Surface & IE:\U gerghPublichDocurmentsh Softreeh Training' T errainGradingsuntitied. ter I Final j
surfacs B: IC:\Users\F‘uinc\Documents\Softree\Trai....rain'\G radingJriginalGroundGrading.ter IDriginaI j

| Cutvol. |_Fil ol |
Tatal 107232 58619.3

Yolumes in Cu. m.

Cut = Yolume above A and below B. Fill = %olume above B and below A,

Areaz in 5g. m.

Copy to Clipboard | Close I

Figure 9.7: Volume/Surf. properties reporting dialogue box
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4. In order to balance the cut and fills, let’s try dropping the pad by 1-meter increments. First of all

we have to select the pad if it is not already selected. Select the pad top by using the selection
cursor ¥. It is not necessary to select the slope and daylight lines. (Refer to the figure below)

terran - uiieds [

[

gl
alnix
OEF @& [oman dwrc BBt @aQianfEu o bGaeabE

N3 08 pla

8
2l of!| Mz

TN AR TS Beeain  PefowolD)

Figure 9.8: Screen shoot with pad top selected

5. Edit | Modify Selected Features | Coordinate Transformation | Rotate/Translate/Scale Tab.

Disable the Disable (no coordinate adjustment) button. You may get a Terrain warning dialogue
box may open as shown in the figure below. Press OK.

x|

\:.'T/I' ‘Warning, existing Terrain Triangles will be cleared.,

Ok I Cancel |

Figure 9.9: Terrain warning dialogue box.

6. Change the Shift Offset Z to —1 as shown below. Press OK.
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Coordinate Transformation x|

Projection  Rotate/Translate/Scale |

[" Disable no coordinate adjustment)

r~ Rotation Crigin
Angle (deg): ID The origin is used X |3|}5.;r1 2 455
in rotation and
NOTE: Angle is measured scale operations Y IEI}EMEB.ESE
courter clockwise in degrees
Z ||}

r~ Shift {offsets added)

Offset X: ID— Offset Y: ID— Offset Z: |1|—

r Scale factor {multiplier)

Scale X: |1 Scale Y: I1 Scale Z: |1

NOTE: Operation order is Rotate | Scale | Shift

oK | Cancd | Heb

Figure 9.10: Coordinate Transformation Dialogue box

7. Select Edit | Terrain Modeling | Grading or by selecting the icon from the TIN toolbar. Press
OK.

You should see the elevation of the platform decrease from 1175 to 1174 in the status window. The new
volumes are reported as below

5I
Surface A; IE:'\Users'\F‘uinc'\Documents\Soflree'\Training\Terrain\Grading\untitled. ter I Final j
Surface B: II::'\Users'\F‘uinc'\Documents\softree'\Trai....rain'\Grading'\ElriginalGroundGrading.ter ID[iginaI j

| Cutval |_Fillval. |
Total 17586.7 4E052.6

Figure 9.11: Volumes after dropping the pad by 1-meter
8. Repeat the above grading, TIN and volume calculation as in Steps 5 through 8. Press OK. Once
the grading calculation has completed you will notice that there is still too much fill.

9. This time select Edit | Modify Selected Features | Shift. Change Z to 1172.51 as shown in the
figure below. Press OK.
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E x|
~Mew Current Point Coordinate
x [0ssea.150
v [Go60522.900 |
;[2sm

Features will be shifted the same
amount as the current point.

Ok I Cancel |

Figure 9.12: Using Shift to change elevation of “Platform”

10. Select Edit | Terrain Modeling | Grading or by selecting the icon from the TIN toolbar. Press
OK.
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Fulrame  Piatformd
Essting 309864 2
Northing 60605229
Elevation 1125
Ares 45 Ha
Length 617 m
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Figure 9.13: Screen shot of final cut and fill slopes

11. You can see that we have balanced cut and fill. (See figure above).

12. File | New. Do not save changes.

Merging Terrains

The next few steps to will describe how to merge the pad with the OriginalGroundGrading file
contours.

137



Grading

1. File | Open <Terrain>\Grading\OriginalGroundGrading.ter A contour file will appear on
your screen.

Next we will merge the pad terrain into this terrain file. This is done with menu Edit | Terrain Modeling |
Merge or with the Merge Terrain icon & located in the TIN toolbar.

Merge Surface Dialog x|

Sarce: || Browse. . |
Dptinns...l Ok, I Cancel |

Figure 9.14: Merge Surface

2. Press the Browse button. Select <Terrain>\Grading\ pad-grading after volume calc.ter.

3. Before we continue, we have to make sure that the slope stakes on the pad form a distinct
boundary. This is done by pressing the Options button and selecting Include inside stitching
(source) breakline in the TIN Merge Options dialogue box as in the figure below. Press OK twice.

TIN Merge Options il

Stiching Between Surfac

[v Include inside stitching (source) breakline.

[~ Include outside stitching (destination) breakline.
Outside stiching offset: I 0.010000

[~ Create hole only (don't insert source terrain).

Figure 9.15: Merge Surface

4. A “Warning No Space for Undo” message box may pop up (figure below). Press OK.

Warning No Space for Undo x|

Warning there iz not enough space to UMDO this operation

Do wou wish to continue?

Caticel |

[ Don't digplay this meszage when thiz occurs in the fubure
Figure 9.16: Warning no space for undo dialogue box

After a few seconds, the screen should now look like the figure below. Notice that the pad is now merged
into the original ground surface.
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Figure 9.17: Platform merged into OriginalGroundGrading.ter

5. Edit | Terrain Modeling | Calculate Terrain Model. Set the parameters as shown in the Terrain
Calculation dialogue box below and press OK to re-triangulate the surface.

Terrain Calculation x|
v Calculate triangles ™ Create boundary Feature(s) ﬂ

v Remove all existing contours

r— Triangles

Poink Selection. .. |
[ aximur side lemngth: I v Include al

Z-Walues Elevation Change, .. |

—Conkours
[ Smoothing  Thinming dist, (project units): IIZI.I
[~ Maijar Contours ﬂ [~ Minor Contours ﬂ

Major Contours Minor Contours |
i

Figure 9.18: Terrain calculation dialogue box

6. To view the platform file merged into the OrignalGroundGrarding.ter contours let us look at it
in 3D. Select menu Window | New Window | Graphics | 3D and rotate as required and you can
see that the two files have been merged.
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Figure 9.19: 3D image of merged files (Platform and OriginalGroundGrading.ter)

7. File | New. Do not save changes.

140



Traverse Data

10. Traverse Data

The Terrain Module imports and exports traverse files used by the Survey/ Map and Location modules.
This section will describe the procedures for working with traverses.

To follow the examples and procedures in this section the Mapping and Drafting, Import Basic, Export
Basic, Import Enhanced, Export Enhanced, Profile Window, and Surface Generation and Contouring
function groups must be enabled. See Function Groups in the On-line help for more information.

Note: Terrain Recreational users may get the message “Non Permitted Functions Found in File”. If this
message appears choose “Keep all functions and revert to DEMO Mode”.

Creating a Profile from a Traverse ‘/

Road Design Example

A traverse document has been entered into the Survey/Map Module. This example will demonstrate how
to display a profile of the traverse.

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

1. File|Retrieve Screen Layout <Defaults and Layouts>\Training\training terrain profile.ilt
This screen layout has Scroll Bars, TIN, Labels, Grid, North Arrow and Background enabled.

2. File| Insert File. From the Files of Type pull-down choose Softree Traverse Document
(*.TR1,*.DB1). Select <Terrain>\Survey\road.trl.

4% Insert File |
(j)(j) | - Softree - Training - Terrain ~ Survey o lml I Search Survey 2]
Organize *  Mew folder i= - E:l 'Z@Z'
Terrain d Name | Date modified |

J Attributes

} Bimap |#] pine.tr1 11/21/2002 4:57 AM
Cable #] radial1.tr1 11/21/2002 457 AM

. Cad 11/21/2002 3:20 AM

. Customization |#®| traverse.trl 12/6/2002 10:08 AM

. oM

. Enter

. Grading

. Import
Profie J

. Survey

J Training layout_terr:

J Libraries =l | |

File name: Irnad.trl j ISoftree-Tra\rerse Document (*.tj

Open ‘vl Cancel |

4

Figure 10.1: Insert file — Softree traverse document

3. Press Open and OK to bypass the Import Options dialogue box.
4. From the Windows drop down menu, select ROAD-0 (3D)(Current Feature) -Profile:1
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The ground profile, shown in the figure below, will appear in the Profile Window. If the profile does not
match the profile shown in below, then right click in the Profile Window to open the Profile Window
Options dialog box. Change Ratio (V to H) to 10.0

Fe Edt Vew Dgteing CobleAndyss Moduke Window Help
aiming profie it

e Bee@aqia @ oa

/
Lo . f
Lo
e
=
sfs pp A e B
Ready

Figure 10.2: Profile of a survey/map traverse document
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5. The scale has automatically been set to fit the entire traverse into the Profile Window. To change
the scale: activate the Profile Window. Press the B} Active Window Options button or select
menu View| Active Window (Profile) Options to open the Profile Windows Options dialogue box
as shown in the figure below.

Profile Window Options
— b-Wind.

— Features Displayed

Main: |road-0 +| Current
Projected/Intarsected

Horizontal: |4000.00
Vertical: 1400.00
[~ AutoScale  Raiio(iaH)

[~ FixedWindow [ Snapto point
[~ ScrollBars [~ Snaptogid -] Opfians..
[ Labels =l [ TinPoinis e

[v Grid | [~ Background |

Cancel

Figure 10.3: Profile window options dialogue

6. De-select Auto Scale. Set the Horizontal scale to 4000, the Vertical scale to 400 (as shown above.
Press OK.

7. At this point the Profile Window may be blank. Press the <Ctrl + N> key; the traverse should
come into view.

Note: The <Ctrl + N> and <Ctrl + B> keys will change the current point (N=Next and B=Back).
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8. To examine the profile near the proposed culvert at station 522. Using <Ctrl + N> and <Ctrl + B>
move the current point to station 522 (as shown below).

Fe Edt Vew Dgleing CabeAndyss Modue Window Help

b [ [T TR TR R PO TR SRR (E T T PO Y TORN TR PR RPN |
Ready Furs: 1/1_Pats: 109/109 5204 268.4 road-0 (3D)

Figure 10.4: Profile with current station at 522

To display the station numbers, press the B Active Window Options button. Press the =l button next to
Labels. Double click to select Stations. Press OK to return to main screen. The Station numbers are now
displayed.

9. File|l New. Do not save changes.

Creating a DTM from a Radial Survey/

Site Survey Example

The following example imports a map document containing a site survey. This example demonstrates
how to import a map, format the points and create a DTM with contours.

The map consists of a radial survey taken from a single setup (See Survey/Map Tutorial - Radial Surveys
for more information) and a road P-Line traverse.

1. File|lOpen. Select Softree-Map Document (*.MAP) from the Files of Type pull-down.
Open <Terrain>\Survey\site.map

2. Make sure that Include Side Shots is not checked in the Import Options dialogue box. Press OK.

3. File| Retrieve Screen Layout <Defaults and Layouts>\Training\training site.ilt

4. Press the Zoom Extents ®] button.
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Your screen should resemble the figure below.
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Figure 10.5: Imported site.map

5. For presentation purposes the imported survey information will be re-formatted and ‘cleaned up'.
Select Edit | Select Feature(s) | By Name

6. Press the Un-select All button. Click on the Advanced button and type RADIAL* in the Select
Matching Names area as shown in the figure below. Press the Select button in the Select Matching
Names area. Press OK. The selected features are displayed in magenta.

Select feature(s) by name |
Feature Names: r— Highlighted ters — - Select Matching Mames
P-LIME-O - Select | "
RADIALTD :| [RADIAL
»RADIALT- Un-Select |
wRaDlAaLT-2 Minirmum
wRADlAL-3 Selact Al | numeric 1D I
v RADIALT-4 4 awirmum
»RADIALT-R Un-Select A1l | numeric 10 I
v RADIALT-G
RADIALT-T Selected Predefined Layers
RADIALT-E k3 -
v RaDIALT-S -
+RADIALID Simple... | Seleat |
»RADIALT-1 ﬂl
»RADIALT-12
»RADIALT-13 Use * or ? wildcard characters
SRablal1-14 ta select all similar names.
+Rablal1-15
»Rablal1-16
»RADIALTAT
»RADIALT-1E iR
wRADIALT-19 —I
;I Cancel I
[+ Hidden v Dizplaved

Figure 10.6: Select features by name dialogue
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Note: The Select Matching Options names fields in the Advanced section of the Select feature(s) by name
dialogue box allows you to enter a character in each field you wish to match. "?" matches all characters, "*"
matches all following characters and an empty field matches nothing.
For Example
"?ABC????" or "?ABC*" will match:
1ABC
1ABCXYZ
AABC
It will not match:
ABC
1AB2
Minimum and maximum numeric ID's allow you to select by a features numeric ID (for more information
about feature naming see Features in the On-line Help).

7. Press the Line Style = button. Set symbols to Cross. See figure below. Press OK.

xd
—Symbol
Type: R - j
Color: IAum ﬂ j
—Line/Border
TP | g- solig -~
—Hatching
Type: I Mone | |j
Backgraund: IAum j j
Foregraun: IAum j j
[~ Also SetProfile ,TI Cancel |

Figure 10.7: Line-types and symbols dialogue

8. Press the Properties E2f button and de-select the Connected property option. Press OK.

Name: [RADIALT |

Connected:

If checked, feature points are
connected with a line segments drawn
between each point.

OK
[1Surf/Vol. Boundary _

Figure 10.8: Feature properties dialogue

9. Select the P-Line traverse (the only remaining linear feature) by clicking on it with the Selection
Cursor 9.
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8. Edit | Modify Selected Feature(s) | Labels or press the Labels #* button. In addition to what is

already selected, select Stations (Survey) by double clicking on the list box entry or enabling the
Display checkbox. Press OK.

Plan Labels - Selected Features (1)

%]
Change labels for the current feature Label | Pasition |
+ Comments (atfeature points) ;l
Comments (Survey) Size 5 [ Display
+ Contour Labels
Culvert (Survey) @ Fixed size in points (paper space)
+DXF Labels (" Variable size in project units (AutoCAD)
Elevations
Feature Name Fan [ Transparent
+ Floating (not attached to a feature)
Horizontal Distance

Horz. IP atCurves
Index Labels (Survey)

Ontians..
=

Style: Ichonse astyle to apply LI =] Refresh
Copy

[~ Resetall existing point and feature formatting
P Cancel

Figure 10.9: Label selection and formatting dialogue

£ Terrain - untitieds - [Plan:1]
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Figure 10.10: Site plan after formatting

10. Press the Generate TIN @ button to create a digital terrain model (DTM) and calculate
contours. Set the parameters as shown in the figure below. Press OK




Traverse Data

Terrain Calculation x|

¥ Calculate triangles [ Create boundary Feature(s)  +|
¥ Remove all existing contours

—Triangles

Paint Selection. .. |

Maximum side length: I 10.00 [~ Inchude al

Z-Value: Elevation Change. .. |

—Caonkaurs
¥ Smoothing  Thinning dist, {project units): ID.l
[~ Major Conkours ﬂ [+ Minor Conkours ﬂ

Major Conkours  Minor Conkours |

Inkerval: |5 Skart: ng. End: I 132
Calculated range: a4.0 131.0
[ Labeling  First abel space (mm, J; |2D-D

rext labellspace (. Ta0.0

MCTE: Set Plan Window scale to output scale

oK I Cancel |

Figure 10.11: Terrain calculation dialogue

Your screen should now display contours of the stream crossing as shown in the figure below.

_olx|
[] Fle Edt Vew Digtzing CableAnalysis Modue Window Help |5 x|
DEWan| FEroBER@QQAR D21 |6 Ra®E& &
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A
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[

Ready Frs: 0/86 Pnts: 0/906 [355 3.7

Figure 10.12: Site plan with contours

11. File| New. Do not save changes.
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11. Creating Custom Symbols and Line-types

In this section new symbols and line-types will be created. Tables of symbols and line-types are stored
together in TRF files. The default symbol and line table file is <Defaults and Layouts>\normal.trf.

Note: RoadEng does not write over your <Defaults and Layouts> files during an update; customizations you
made in the past will not be overwritten. If you want to see the latest version of normal.trf (or any other setup
file) look in <Defaults and Layouts>\LastInstall.

Terrain and Location documents have private symbol/line tables stored in their files (extension .tel for
Terrain and .ds3 for Location). Survey/Map documents always use the defaults in normal.trf.

Creating Symbols ‘/

In this example we will examine the tools for creating and editing symbols.

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

1. Open the Terrain module and select menu Module| Setup. Choose the General tab.

Terrain Setup B

|F‘rojection| Pd'tributesl Layers I Import I Export I Ingtall I

r Menus.Function Groups — Tables —Hatches
Symbols... I Textures. . I
r Print Margin ml - AuboS ave
(% of namow page dimension) |5 Translations... | IC minutes
r Right of Way Area Calculation ————————— Form I — Default Fort
ROW width Jao Open.. Fort...
rGround Side Slope Display rCheck for Updates -
= Show first slope Harizontal offzet uzed o I:
¥ calculate average: IDaih-' 'I
" Show average slope

Screen graphics
’7|_ Level of detail approximation =]

ok | Cancel Help

Figure 11.1: Module /Setup, General tab.

The tables on your computer may have been customized; the step below will open a Line/Symbol table
suitable for this exercise.
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2. Press the Open button in the Tables group, and browse for <Defaults and

Layouts>\Training\training normal.trf. Press Open.

3. Press the Symbols button to open the Edit Symbols dialogue box (figure below).

Edit Symbols | X |

Symbols |S1,'rnbol tems I Text tems I
r— Available symbals:
Description: ICJrcIe {solid)
@ Square /w Cross (Large) ;I Hew
Duplicate
@ Circle fw Cross (Large) J —I
Delete |
a T
Tick I Shit up |
@ Tick (Large) | Shift down_|
@ Circle Filled (Large) &
E Circle (solid) [ ]
i : Move/Size... |
@ Circle fw + & Paste |
@ Circle fw x g Load... |
@ Triangle (solid) & -] &-Library |
r—Cument symbal properties:
Circle (solid)
L ]
[ Fotatable [T Sizeable
0K I Cancel | Apply | Help |

Figure 11.2: Edit Symbols dialogue box, Symbols tab.

The Symbols tab shows the same list you would see if you were changing the formatting of a Terrain or
Location feature. The items preceded with the green dot @ are modifiable, those with a red dot @ are not.

A Symbol consists of Symbol Items and Text Items. Symbol items are a series of line segments; text items
are characters with font information. When you select a modifiable symbol, you can click on the other
two tabs to modify the selected symbol.

Load external Symbols

While it is possible to create New symbols from scratch, it is usually easier to Load (import) from an

external source.

Note: Symbols and line-types can be loaded from Translation Files (extension TRF, TE1, or DS3), old-style
symbol or line-type files (SYM or LIN), or from AutoCAD DWG files.

4. Scroll to the bottom of the list.
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Notice that the last item in the list is open arrow.

Load a version 3.1 symbol table:
Press the Load button.
Set the Files of Type from the drop down menu to Softree V3.1 Symbols (*.sym).

Brows for <Defaults and Layouts>\Training\training example.sym.

© o N o v

Press Open.
This will open the Selective Load dialogue box shown below.

Selective Load x|

= Softree MNone -
Symbaol Square
Cross
O Autocad  |Circle
Symbal Triangle
Square /w Cross
Circle /w Cross
Cross (Large)
Square (Large)
Circle (Large)
Triangle (Large)
Square /w Cross (Large)
Circle /w Cross (Large) LI

Figure 11.3: Selective load dialogue box for symbols.

10. Select all of the symbols in the list:
a. Click on the first item in the list.
b. Scroll down to the bottom of the list.
c. Hold down the <shift> key, and click on the last item.
11. Press OK to load all selected symbols.
You will be prompted with the dialogue box shown below.

Overwrite Linetype,Symbuol x|

Softree symbal <Mone> already exists in this File:

Zurrent Translakion File

Overwrite I Overwrite Al | Skip | Skip all |

Figure 11.4: Overwrite line-type/symbol dialogue box

12. Press Skip All. Do not overwrite the existing symbols.

You will now see six new symbols at the end of the list.
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Create a new Symbol

13. Press the New button.

A new symbol xxx will appear at the bottom of the Available symbols list.

14. Change the Description from xxx symbol to Tree.
15. Click on the Symbol items tab.

The Edit Symbols dialogue box will appear as shown below.

Edit Symbols X |

Symbols | Symbol items | Text items |

— ltems available:

Cument items: Available symbals: il

I Mane j
Scale: I—
Pemp. Offzet imm): I—
Thickness {mm): I

Filed Sample - | +|

MNew
Edi... |
| Delete |

Drelete

r—Current symbal:

Tree

Figure 11.5: Edit Symbols dialogue box, Symbol items tab

16. Press the New button.
You are ready to draw a new symbol. Notice that the main drawing surface is composed of a grid, and

that the Snap To Grid and Add options are set as in Figure 11.6 below.
2. Press the Zoom =I button until you have zoomed to x8.

3. Move the cursor around the drawing area and notice that the Pointer position is dynamically
updated.

Note: The Pointer position is in units of 1/10mm. The symbol below will be 6mm on your screen (if not
scaled).

4. Draw a vertical line:
a. Select Add mode (if it is not selected).
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b. Move your mouse pointer above the center point (red cross-hair) until the Pointer
position is roughly (0, 300).

c. Click and drag with the mouse until you draw a straight line that ends the same distance
below the center. Watch the Pointer position for (0, -300).

d. Release the mouse button to finish the segment.
e. If you need to edit the line, select Edit mode, and click and drag an end point.
5. Repeat the step above to draw a horizontal line: (300, 0) to (-300, 0).

6. Draw two more lines that run diagonally as shown in the figure below: (225, 225) to (-225, -225)
and (-225, 225) to (225, -225).

Symbol ltem Editor

r Symbol points Pointer position: Zoom:
Mum. 8 Resat I ’:t: 2 v 297 _I LI

[ Rede ]
Sl ::::::::::::5555 o]

| Cancel I

Figure 11.6: Symbol item editor

Note: This dialogue box contains some other useful features. The Reset button will clear the whole drawing,
so that you can redraw the symbol. Activating the Edit or the Delete options will allow you to edit or delete a
line segment by clicking on a point. The Redraw button refreshes the drawing surface. If you do not want the
lines to attach to grid points, turn off the Snap To Grid option. Up to 20 points can be added to an item.

7. Once you are done press OK.

If the symbol is more complex than the one just drawn (i.e. more than 20 points) you will have to add
portions of the symbol as separate items. You can also add Available symbols to the Current items list by
selecting a symbol in the pull down box and pressing the Add button.

A Symbol is a collection of items. Each item can be controlled individually:

Fill an item by setting the Filled check box (do this after you have drawn the item).

Change the Scale to something other than the default value of 1.00.

Offset the item (perpendicular from the line it is assigned to) by changing the Perp Offset option.
Change the thickness of the segments in the item.
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8. Select the Symbols tab. Don’t press OK it closes the whole dialogue box!.

The new symbol Tree appears in the Available Symbols list and the sample box (figure below).

Edit Symbols | x|

Symbols |S'_.'rnbo| items I Text tems I
— Available symbaols:
Description: ITree
@ Geohd l -] == |
Duplicate |
@ Viewpoint I -
@ Camp Site A ; |
Shift up
@ Information a2 Shilt down |
@ Fish Hatchery 4
@ arrow head .’
@ side way s ! Paste |
@ open arrow > Load...
ety |
—Curent symbol properties:
Tree
[¥ Rotatable V¥ Sizeable
oK | Cancel | Apply | Help |

Figure 11.7: Creating a new symbol

It is also possible to create symbols from characters and fonts. Or, to make a compound symbol with one
or more characters combined with one or more graphic items.

Let’s make a new symbol from a character with a special font.

9. Again, press the New button.

10. Change the Description from "xxx" to Omega.

11. Click on the Text items tab.
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Edit Symbols | x|

S'_.'Tnbolsl Symbol tems = Text items |

r kems available:

Tet: W < Add
Current items:
o Scale: |1 00

Angle (degrees): II}
Pemp. Offset nm): [00 |

Draw transparent [

Delete |

Fort...

rCurrent symbaol:

Omega Q

0K | Cancel | ik | He |

Figure 11.8: Symbol editor dialogue - text items tab

12. Type W in the Text field and press the Add button.

13. Press the Font button to open the Font Selection dialogue box. Select Symbol font, if available.
Press OK.

The “W” is now rendered as the Greek character omega (figure above).

Note: It is possible to create symbols from other specialized fonts as shown in the figure below. Fonts are not
provided with the Terrain Module (use the Internet to locate specialized font sets).

2| Umm 26 )=/ A
O < it OO0 )

Figure 11.9: Symbols created using specialized fonts
Fonts are not provided with the Terrain Module (use the Internet to locate specialized font sets).

14. Select the Symbols tab again.

The new symbol Omega appears at the bottom of the list.
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17. Press OK, to close the Edit Symbols dialogue box.

18. Press Save in the Tables section of the Terrain Setup dialogue box.
You are prompted with the File Save dialogue box to save this table. You could save over your
normal.trf file to modify your defaults, or you could save to another file.

19. Press Cancel. We do not want to save this example table.

20. Continue to step 3 in Creating Line-types Jbelow or Cancel to close.

Creating Line-types /

Line-types can contain periodic symbols and text as well as lines. In this exercise we will load lines from
an external table and create a new line type from scratch.

1. Open the Terrain module and select menu Module | Setup. Choose the General tab.
You will be presented with the dialogue box shown in Figure 11.1 above.

The tables on your computer may have been customized; the step below will open a Line/Symbol table
suitable for this exercise.

2. Press the Open button in the Tables group, and browse for <Defaults and
Layouts>\Training\training normal.trf. Press Open.

3. Press the Line-types button in the Tables group to open the Edit Line Types dialogue box (figure
below).
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Edit Line Types | x|

Linetypes | Line tems I Symbol items I Text items I

 Available linetypes:
Descrption:  |Solid (hairine)

Existing line-types:
o 14-dot (standard) - ... = Duplcate |
_I Delete |
@ 15 -dash-dot(st... —-—-—-—-
F 26 - Solid (hairline) Shift up |
Shift d

@ 27 - Solid (.1 mm) awn |

@ 28 - Solid (.2 mm) _— Load... |

29 -Solid (3mm) ~———— _ elbmy |
rCument Linetype:

Solid (hairine)

0K I Cancel | Apply | Help

Figure 11.10: Edit line types dialogue box

The Line-types tab shows the same list you would see if you were changing the formatting of a Terrain or
Location feature. The items preceded with the green dot m are modifiable, those with a red dot @ are not.

A Line-type consists of Line-ltems, Symbol Items and Text Items. Line items are linear patterns that may
or may not be offset. Symbol items and Text items can be included at regular intervals or on the line vertex
points. When you select a modifiable line-type, you can click on the other tabs to modify it.

Load External Lines

While it is possible to create New line-types from scratch, it is also possible to Load (import) from an
external source.

Note: Symbols and line-types can be loaded from Translation Files (extension TRF, TE1, or DS3), old-style
symbol or line-type files (SYM or LIN), or from AutoCAD DWG files.

4. Scroll to the bottom of the Existing line-types list.
Notice that the last item in the list is ZIGZAG.

Load a version 3.1 line table:
Press the Load button.

Set the Files of Type from the drop down menu to Softree V3.1 Lines (*.lin).

© N o O

Browse for <Defaults and Layouts>\Training\training example.lin.
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9. Press Open.

This will open the Selective Load dialogue box shown below.

Selective Load B

< ,Soﬂree solid M
line | |dash
""""""""" dot
Autocad  |dash-dot
Lire: dash-dot-dat
thick {medium)
thick theavy)
amow
double amow

amow1

amow?

dimension

solid (standard) R

oK | | Cancel |

Figure 11.11: Selective load dialogue box for line-types

10. Select all of the line-types in the list:

a. Click on the first item in the list.

b. Scroll down to the bottom of the list.

c. Hold down the <shift> key, and click on the last item.
11. Press OK to load all selected symbols.

You will be prompted with the dialogue box shown below.

Overwrite Linetype/Symbol

Softree linetype <solid:- already exists in this file:

Current Translation File

Overwrite | Overwrite Al | Skip | Skip Al |

Figure 11.12: Overwrite line-type/symbol dialogue box

12. Press Skip All. Do not overwrite the existing line-types.

You will now see six new line-types at the end of the list.
Create a new Line-type
We will now create a new line-type by duplicating an existing one.

13. Duplicate Solid (.3 mm):
14. Scroll until you find 29 - Solid (.3 mm) and select it.
15. Press the Duplicate button.
The line-type will be duplicated and placed at the end of the list.
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16. Change the Description: to Gully with S6 stream.
The line type is OK for our purposes. You may want to look in the Line items tab to see what options are
set.

17. Add the open arrow symbol every 5mm:

18. Select the Symbol items tab.
The Edit Line Types dialogue box will change to look like the figure below.

Edit Line Types Bl

Linetypes I Line items = Symbol items |Text items I

r kems available:

Available symbols: Scale: I
I None j Pem. Offset {mm): I—
Currert symbals: — Spacing by distance

Spacing (mm): I
First space {mm): I

— Spacing by points
[ firt [ middle [ last

Delete |

rCurrent Line-type:
Gully with 56 stream

ok || Cancd | deeh || R |

Figure 11.13: Edit Line Types Dialogue box - Symbol Items Tab
19. Scroll through the Available symbols list until you find a symbol called open arrow (near the end
of the list). Select this symbol.
20. Press the Add button.
The arrow symbol will be added to the Current symbols list, and you will see it at the start of the Current
Line-type graphic at the bottom of the dialogue box.
21. Clear the first check box under Spacing by points.

The symbol is now Spacing by distance; every 10mm by default.

22. Change the spacing to 5mm.
23. Add an arrow symbol at the end of the line:

24. Again scroll through the Available symbols list select the symbol called Arrow R1.
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25. Press the Add button.
26. Clear first and select last in the Spacing by points section.

The arrowhead is now at the end of the line and should look like the Current Line-type in figure below

Edit Line Types ﬂ

Line4ypes I Line tems = Symbol items |Text items I

r tems available:

Pwailable symbols: Scale: |1 00
| Arrow Ri - =] Pem.Offset jum): [0.00

Curmrent symbols: r Spacing by distance

R Spacihglmmt  [10.00
r Spacing by points —————

it [ middle [ last

Delete |

r—Cument Linetype:
Gully with 56 stream

>

ok || Cancd | deeh || R |

Figure 11.14: Edit Line Types dialogue box - Symbol items tab

27. Add “S6” text along the line:
28. Press the Text items tab.

The dialogue box now looks like the figure below.

29. Type S6 in the Text field.

30. Press the Add button.

31. Change the Spacing to 20mm.

32. Turn off the Draw transparent option.

The result will be as displayed in the Current Line-type box below.
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Edit Line Types

Linetypes I Line tems I Symbol items
r tems available:
Text: |ss
Scale: 'I [11] Angle (dearees): ID
Curmrent text items: Spacing (mm}: IED.DD
First Space (mm): |5,|}|}
Perp. Offset {mm): ID.I}I}
Draw transparent [ |
Ad | Fort.. |
Delete |
r—Cument Linetype:
Gully with 56 stream
36 36 36 56 56 e
0K I Cancel | Apply | Help |

Figure 11.15: Edit Line Types dialogue box - Text items tab

33. Click OK to return to the Terrain Setup dialogue box.
34. Press Save in the Tables section of the Terrain Setup dialogue box.
You are prompted with the file Save As dialogue box. If you write over <Defaults and
Layouts>\Normal.trf, you will update your defaults for Terrain and Location modules.
35. Press Cancel. Do not save this example table.

Any TRF file you create is available from the Open button. If you open an existing Terrain document and
then change Line/Symbol table, the lines and symbols you have applied will change. Only the non-
modifiable @ symbols and lines are guaranteed to remain unchanged.

Note: Symbols and Line-types are referenced by table index (not name). If you open an existing Terrain
document and then insert lines or symbols near the beginning of the table, all features containing lines or
symbols after the insertion point will change.

Note: Terrain documents can be created with different line/symbol tables. If you insert or paste features from
one Terrain document into another, the line/symbol formatting may change.

36. Press Cancel again to exit the Terrain Setup dialogue box.
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12. Index

3 ]

3D
window, 10, 11

A ]

Add

button (for available symbols in the symbol items
tab of symbol editor), 152

button (in the symbol items tab of the line-type
editor), 158

button (in the text items tab of the line-type editor),
159

option (in symbol items editor), 151

Adding
in specialized fonts, 154

Advanced
button (in select feature(s)\by name dialog box),
144

Alphanumeric Id, 23

ASCII
import, 58

Attributes, 12

Automatic
column width control for legends, 40

Automatic Labels
description, 34

Autoscale
(in profile window options), 142

Available
symbols (in symbol items tab of the symbol editor),
152
symbols (in the symbol items tab of the line-type
editor), 158

I

Breakline
addition, 93

. c ]

Calculate
terrain model, 87, 89, 93, 95, 146

Changing
line-types, 29, 33

Checkpoints, 8

chord azimuth
entering, 66

chord distance
entering, 66

color
changing, 37

Contour
generation from a radial survey, 146

Control + down arrow
keys to make bitmap image smaller, 52

Control + up arrow
keys to make the bitmap image bigger, 52

coordinates
entering via the keyboard, 64

Creating
symbols, 148

Ctrl+B
to move to previous survey station, 142

Ctrl + N
to move to next survey station, 142

Current Feature, 14
Current Point, 14

curve radius
entering, 66

I T—

Delete
key (to delete a point), 22
key to remove selected sub-views, 38
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option (in symbol items editor), 152
point, 22

Demonstration Mode, 7

Description
(in line-type tab of line-type editor), 158
in legend sub-view options, 40

Digitizer, 10

Draw
transparant option (in the text items tab of the line-
type editor), 159

Drawing Features
with the mouse, 18

duplicate
feature, 31
symbol, 31

Duplicate
button (in the line-type tab of line-type editor), 157

DXF
file type, 86
import file, 86
importing, 54
layers, 55

E I

Edit
calculate terrain model, 87, 93, 95, 146
option (in symbol items editor), 152

Editing Features
with the mouse, 18

Esc
key (to restore a point to its original location), 22

F I

feature
naming, 23
selection, 23

features
definition, 23

Features, 12
window, 11
Window, 10

Fill
option (in the symbol items tab of symbol editor),
152

First
option (in the symbol items tab of the line-type
editor), 158

Floating Labels
description, 34

Function groups, 7, 8

I —

Generating
contours for the site, 146

Getting Started, 6

H I

Horizontal
scale (in profile options), 142

I I

images
BMP, 43
importing, 43
JPG, 43
scaling, 43

Import
menu item, 86, 143

Import DXF Options
dialog box, 86

Importing
features, 86

Iltems
button (in mult-plot sub-view options\legend), 40

L I

label
sizing and scaling, 17

Labels
adding, 34
description, 34
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Last
option (in the symbol items tab of the line-type
editor), 159

Layers
adding, 26
description, 25

Legal Survey
procedure for entering, 64

Legend
adding, 39

Line-types
changing, 28

lock scale, 17

w1

Magnification
double, 17
half, 17

Mapping and Drafting, 16
Max side length, 89

maximize
button, 28

metric units, 8

Middle Mouse
zoom and pan, 108

Modify
selected feature(s), 29, 33
selected feature(s)\labels, 146
selected feature(s)\line-types, 145
selected Feature(s)\Move/size, 52
selected feature(s)\properties, 52, 95, 145

Move
cursor, 52

Multi-plot
description, 38
sub-view options, 41
window, 11

Multi-Plot
window, 10

N I

New
button (in symbols tab of symbol editor), 151, 153
feature button, 125
sub-view (in Multi-Plot), 38
sub-view\legend, 39
sub-view\scale bar, 40
window\Multi-Plot, 38

Numeric Id, 23

o ]

On-line Help, 8

Options
button (in import feature set), 86

Orientation handle, 36

I

Pan
button, 108
toolbar buttons, 108

Panning, 108

Perp
offset option (in the synbol items tab of the symbol
editor), 152

Plan
options, 17
window, 10, 87

Points, 12
window, 10, 11

Position Handle
label, 36

Profile

options, 142
window, 10

R I

Redraw
button (in symbol items editor), 152

Reset
button (in symbol items editor), 152
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Retrieve
screen layout, 93, 141, 143

S I

Scale
change (in the symbol items tab of symbol editor),
152

Scale Bar
adding, 39

scales
natural, 16
setting, 16

Scanned
images, 50

Screen Layouts, 11

Select
button (in select feature(s)\by name dialog box),
144
feature(s)\by name, 94

Selecting
features, 24

Selection
cursor, 29, 36, 52, 145

Shape
importing, 56

Shift + arrows
to scroll around in multi-plot plan sub-view, 39
to select multiple features in Plan, 29

Shift + Ctrl + Arrow
keys for fine adjustments to the size of the bitmap
image, 52

Smoothing
contours, 88

Snap
to grid (in symbol items editor), 151

status
window, 10

Status
window, 11, 24

Survey Format
entering coordinates in, 68

Symbol
items tab of symbol editor, 153

Symbols
adding, 30

T I

Terrain calculation
dialogue box, 87, 93

Text
items tab (in the line-type editor), 159

Thickness
(in symbol items tab of the symbol editor), 152

Tool Bar, 12

Toolbar
zoom, pan buttons, 108

Triangular Irregular Network (TIN model), 85

v ]

Units, 8

Un-select All
button (in select feature(s)\by name dialog box),
144

I —

Vertical
scale (in profile options), 142

Void
area modification, 89

w I

Window Types, 10

Z I

Zoom
toolbar buttons, 108

Zoom Tools
toolbar, 108
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Zooming, 17, 108
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