Terrain

Terrain Tools 3D
Tutorial

Version 9

Softree Technical Systems Inc.



Document Version - December 17, 2019

The software described in this document is furnished under a license agreement or non-disclosure agreement. The software may be used
or copied only in accordance with the terms of that agreement. No part of this manual may be reproduced or transmitted in any form or by
any means, electronic or mechanical, including photocopying and recording, for any purpose other than the purchaser's personal use
without the written permission of Softree Technical Systems Inc.

No warranty is expressed or implied as to the documented function or performance of the software described. The user of the software is
expected to make the final evaluation of the results in the context of his own application.

Copyright Softree Technical Systems Inc. 2019. All rights reserved.

Trade Marks

AutoCAD is a registered trademark of Autodesk.
Microsoft Windows 10, Windows 7, Microsoft Word, and Microsoft Excel are trademarks of Microsoft Corporation.
Terrain Tools® and RoadEng® are registered trademarks of Softree Technical Systems Inc.

((Softree

Engineering an Easier Way
Suite 215 - 1000 Roosevelt Crescent
North Vancouver BC
Canada V7P 3R4



Table of Contents

TABLE OF CONTENTS
1. GETTING STARTED
INSTALLATION ...uettteesssasassnnnrressssssssnneesessssasssnssseeesssasssnneseeeessa s ssnne e eeeesaa s mneeeeeesae s anneeeeeesan s annneeeeseannnnnnnnenss 6
[0 Yol 0] /0= o £ PP PPRPN 6
DON't SAVE FIleS (IN MOST CASES) ..uuriiiiiuiieieieieeeiitie e et eeseiate s e ste e e s et e s e aseeaeaaseeesasseesaseeeeaaseee s beeesesneeseanseessbeeesesneesennsenasann 6
Defaults and Layouts
LT o T T 0T o1 PPN
(O] 0T T a1 1= o PSSR PRPRNY
LU 0T = |01 = PSPPI
SCREEN LAYOUTS .t uueetteessssesssssereeessssssssnereeesssss s nns e ee e e s s ae s nn e e ee e e s aa s nne e eeeesae s nnneeeeesaae s nnneeeeesaansssnnnnnnnnss 8
Conventions
USER INTERFACE OPTIONS: TOOLBAR & RIBBON MODES.......ccisumissmismismismisnsssnsssnssnssssssssssss s e sssns e s e s 9
2. FUNCTIONAL OVERVIEW 10
o] o NI o ] 1 [0 N 11
RSV RY =741 E= T o T AL Yo [ = TSR 11
Terrain Module
(o To%= 1 o) 0 1017 (o o 11 ] =P 12
TERRAIN FUNCTIONS 1.teuuteteuuusersasssernssssesnsssseensssssessssssessssssensssssensssssessssssensssssensssssessssssessssssensssssessssssernsssrernsssrs
WINAOW TYPES .
Points, Features, Attributes, and Feature Properties
(O10 L=t o dl == (0T ==Y o o T o L PPN
3.  BASIC MAPPING AND DRAFTING 17
SCALING MAPS: PARK IMAP EXAMPLE ....ceiiecessserresssssssssssnrsessssssssssssnssessssssssssssssssssssssssnssssnsssesssssnsnssssssessssnnnsssnsns 17
DRAWING FEATURES .....ciiteuiiereerreresssrernssssennsssrernssssersssssennssssennsssrens
Drawing Features Using the Mouse - Method One
Drawing Features Using the Mouse & Keyboard: Method Two
SELECTING FEATURES ....uetttteiiieiessssereeessssssssssesseessssssssnsnssessssasssssnssssssssesssssnsssnssssasssssnsnsensssessssnnsnsensssessssnnnnnnnns 25
Selecting Individual FEatures With the MOUSE .......ceuiireiiiie ettt sne e st e s s e s ne e e e ennean 25
Selecting Groups of Features with the Mouse... .26
Selecting All Features.......ccvvveeveeeeeercerseenseeenne .26
Inverting Selection.........ccecveuee ...26
Selecting Features by Name.... ..26
Selecting Features by Layer..... .28
I 30
R =0 I PSPPSR 31
CREATING A BOUNDARY POLYGON ....cciiiicuunetieesisesssssereessssssssnssseesssssssssnsssnesssssssssnssssssssassssnnsnseesssnssssnnennesssnnnss 33
CREATING AN OUTPUT SHEET .. . uettterssssessssnrreersssasssssssrsessssssssssssssessssssssssssssesssssssssnssssssssasssssnssssesssesssssnnesnesssasass 39
FiYo o Lot WY=LoY gl =Y To IS Yo 1 1= 2 - T 41
4. IMAGES 45
SCALING AN IMAGE ... uuuueerreesssessssnereeessssssssssesseesssasassnnr e e eessae s anse e eeessae s aneeeeeessans s aneeeeeessan s annnbeeessansssnnnnnnnnss 45
TracCing IMAGE FEATUIES .....oiuieieieeee ettt e se e st st e e e e st e st e e st e e e e e eneesaseaene e e aneesneesaseesaneennnesarean 49

ADJUSTING AN IIMAGE 11ttuuuuuiiiiessrsnssssssssssssssssssssssessssssssssssseessssssssssssessssssssssssseesssssssssssssessssssssssssseessnsssssssssneesnne. 51



10.

MOVINE GNA RESIZING .euveeeieiteieeeeieee et set e st see st s et e s st s e sbe s s e e e sse e sa e e e st e s aee e aaeesase e aeeeseesaeesabeanaeeeaneesase e seesneenneesasean 51

FEATURES, COORDINATES AND ATTRIBUTES 56
IMPORTING DWG OR DXF FILES ......ceciiiieiieiiee e e e e e s e e e s sme e s e me e s s e e s s sme s s mm e e s s mn e e s e nme e s semnee s s mneesnnnnnessnn 56
IMPORTING SHAPE FILES .......eceiiiiiiieiieaeieeeasmeeessesme e s as e e e e s smr e s sssme e s s me e e e e me e s sesmnnessemneesesmnessenneesanannessnsnnnesann 58
IMPORTING ASCII FILES ....uteiteiresrsssrsssssssnssssssssssnsssnsssnsssnsssnsssnsssnsssnsssnsssnsssnsssnsssnsssnsssnsssnsssnsssnsssnssansssnsssnnsses 61
Setting UP @N IMPOIT FOMMI@T...ciuiiiiiiiieeieete st st sse e st e e st e s e e e se e st e e st e e ane e saeesseaeaneennnesanean 61
KEYBOARD COORDINATE ENTRY .......ciiiieieieiraaneerasasmeesansmeeessssmeessssneesassmeeessmeessemneesssmneesessnnessesnneessnsnsessnnsneessnn

Enter the Main Boundary.........
Enter the Easement Boundary

COORDINATE SYSTEMS AND MAP PROJECTIONS .vvviecussserresssssssssnsnreesssssssssssessesssssssssnssssssssssssssnssssssssssssssnnsssessssnnss
Verifying a Coordinate System using Google Earth
WORKING WITH LIDAR 78
SIZE AND ACCURACY CONSIDERATIONS .....cceeauuurerssssnresaaanseesassnsessassnsessaasseessasnsessassnsessasansessasnseessnsnnesssssnsessesnnnessnn 78
IMPORTING LIDAR IN ASCII FORMAT ..uuttteetiissssssnrreeessssssssssssssessssssssssssssesssssssssssssssssssssssssnsssessssssssssnssssssssessssnnnns 78
SETTING UP A LINEAR CORRIDOR FEATURE .....uuuserreesssssssssssrreesssssssssnssssessssssssssssssssssssssssnsssessssesssssnsnssssssessssnnnnssness 79
Thinning Data on Import
AL el T aY ==Y = A (=T 2 0T o T o oSS 85
(27T (o 1 To IS o gl o111 Toz=La L] IR (= 1 ) PR 87
ClOSEST POINT REMOVAI (SIOW)..eeiiieiiiiiiie ettt et e ettt ce e e et e e et e e e et e e e ente e e e as e e s aseeaenseeessaeesasneesaanseessbaeesasneeseanseeesnnn 89
WORKING WITH LIVE MAPS 92
IMPORTING USGS FORMAT DEM DATA WITH LIVE IMAPS ... eiieieeee e e e e e e me e s e e e s s s s s s e e s s me e me e aas 92
Live Maps DEM Data IMPOIrt EXGMPIE......ci e e s s s s e s sne s e sn e s e e s sne e smn e s neesneenneesanean 92
IMPORTING ORTHO IMAGERY WITH LIVE IMAPS .....uuutttieiiisssssnnrreesssssssssnssseesssssssssnnssesssssssssssnsssssssssssssnnsessssssessssnnnns 96
Live Maps Ortho Image Import Example
DIGITAL TERRAIN MODELING 99
CREATING A CONTOUR IMAP.........cuuuuunnnnnnnnnnnssnnssssssssssssssssssssssssssssssssssssssssssssssssnsssssssssssnsssssssssnsssssssnssnsnnnnssnnsnnnnnn 99

Generating Contours
Removing Void Areas

IMPROVING CONTOURING WITH BREAKLINES.....ccuverssesssesssesssesssesssesssesssssssesssesssssssssssssssssssssssssssssssssssssssesssesssessses 107
CALCULATING VOLUMES.......uuuuuuuuuunnnnnnnnnnnnnnnnnnnnnnnnnnnnsnnssnnsssssssssssssssssssssssssssssnnsnssssnnnsssnsnssnssssssnssnnsnnnnnnnnnnnnnnnn 110

Calculating VolumeES USING TWO SUIMACES ....coveieieeieieeiersieee e s s s ese s e e s sse e s sne e smnesne e s s e e snnesneennnesans 110

Calculating Volumes USING @ SINGIE SUIMACE. .....cciiiieiiereie e ree sttt s e s s e saeeseseesneesneesseennnenans 114
ST Yt ] =

L oY T 10T o] = SN

Slope Vectors....

1T T 11 =SS

1 1D =] o] = < 7 SO TRSR PRI
PROFILES AND DRAPED FEATURES 123
CREATING A PROFILE......uuuuuuunsnsssnsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsssssnsnssnnsnnnnnnns 123

Cross SECtioNS - 2D @Nd 3D FEATUIES ...coicuieeeieee e eciie e et e e et e e eee e e e e e e e e s e e seneeeaanseeseasseesassseaasnseeesasseeannseeannnnens 126
MODIFYING FEATURES IN THE PROFILE WINDOW ......iiiitieuuuiiiiiiiiiiensssasssersenmasssssssessssnnssssssssesnmnnsssssnssenssnnnsssnnssnns 132
PROFILE WINDOW DESIGN AND DRAFTING: CULVERT DESIGN .......ccovviiiiiiiiiiinnnnnn s nnnn s s s s s nn s s s s s s s s s s s s sssssssssssssssnnnnnns 133

Intersected and Projected Features

DeSigN iN the Profile WINGOW .......coieiieieeeecie ettt s e s e e s e e s s e e e e e ane e saee s neeeneenneesaneann
GRADING




GRADING CONCEPTS ...cteticsrresssssresssssssesssssssessssssesssssnsessnssnsesssssnesssssnsessnssnsessnsnnssssssnnessessnsessnsnnesssssnnessessnnessns
L= (0T T D= = o PSPPSRI
L= T LT = T o o 0 R URR
Y LT g =dTaF = =T 0 =] SO URUPRP PR

11. TRAVERSE DATA
CREATING A PROFILE FROM A TRAVERSE ....cuiuuteiasteissseissssssnssssesess s ssssssss s sasns st s s s nsss s s s sasnssasn s nnn s nsnsnnsnsnssn
CREATING A DTM FROM A RADIAL SURVEY .....c.ceueuesseseressesssssssssssesssssssssssssssssssssssssssnssssnssssssssssssssssssssssssnsssssssnnes
12. CREATING CUSTOM SYMBOLS & LINE-TYPES

CREATING SYMBOLS ..uuttttersissssssssereessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssessssssssssssssssssssnssssssssssssssnnnssnsss
[ oT=To I =3 g =T g =T IR] 70 0T o0 R
(O1=T= L LI T LAY 1 o o T SR

CREATING LINE-TYPES ...iiieiteeuuuuisiiessennsssssssieesssssssssssseesssssssssssseesssssssssssseeessssssssssseeesssssssssssseesssnsssssssseessnnsssnns
LOAA EXLEINGAI LINES...eeeeeeieieieieieeeieieieieeeerereeseeeessessesssesssesssssssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsnnns

INDEX



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 Forest Engineer and RoadEng® tasks.

The tutorial files referred to in the following examples can be installed from Softree’s Support web site:

e Go to the Support-Documentation Updates page on Softree’s web site:
https://support.softree.com/product-updates/Documentation-Tutorials.

e Once SoftreeTutorials.exe has been successfully downloaded.

e Double-click on the file to begin installation.

During the installation you will be prompted to select which content to install, we recommend
installing all the available tutorial options.

Documents
The tutorial files (data sets) will be installed in the folder below by default:

C:\Users\Public\Documents\softree\training90\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.

Recommendation: To make accessing files easier as you work through the tutorial, we suggest pinning
the <Terrain> folder to your Quick Access menu. To do so, open Windows Explorer, navigate to the folder
<Terrain>. Right-click on the folder, select “Pin to Quick Access”. This will now make the folder available
on the left-hand side of Windows Explorer (see figure below).

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.

If a file gets modified, delete the files in the training folder. Then re-install the tutorial files (per the
original steps).

C:\Users\Public\Documents\softree\training90\Terrain
Defaults and Layouts
The setup and layout files are stored the folder below by default:

C:\ProgramData\Softree\Terrain


https://support.softree.com/product-updates/Documentation-Tutorials

It is possible to change this folder, so we will refer to it as <Defaults and Layouts> in the examples
below. A folder containing training specific files has also been added to this location:

<Defaults and Layouts>\

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.

If RoadEng was installed, the default folder will be:

C:\ProgramData\Softree\RoadEng9\

Function Groups

Some RoadEng® and Terrain Tools® products have certain features; we classify these optional features
by function group.
To view the features enabled with your license:

1. Select Setup | Module Setup and click on the General tab.

2. Click on the Menus... to open the Menu Customization Dialogue box.

Menu Customization

Function Groups:

Mapping and Drafting

Web Mapping Services (WMS)
Import Basic

Export Basic

Profile Window
Profile Drafting and Design
Surface Generation and Contouring

v
v
v
v Mult-Plot Output Sheet Generation
v
v
v

L ~ b e ()

Select function

Select all pemmitted items Cancel

Figure 1-1 : Function groups displayed in the Menu Customisation dialogue

On-line Help

Help information is available by choosing the Help menu or pressing <F1> on your keyboard. The On-
line Help includes detailed technical information about menus, dialogue boxes, and operation of the
program. It may be useful to refer to the On-line Help while working through the examples in this
manual.

Additional help is available through the Softree Knowledge Base:
https://www.support.softree.com/knowledge-base

Tutorial Units


https://www.support.softree.com/knowledge-base

Most examples in this tutorial are in Imperial Units (feet). To correctly follow the examples, ensure
Imperial (ft) units are enabled in the Setup |Setup Module Setup | Units tab | Units: Imperial (ft). 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.

Screen layouts are small files that save display options (window positions, labels, scales etc). Many of
the examples in this training manual include a step to retrieve a screen layout; this change provides
multiple view options in one quick step.

The screen layout drop-down control can be found in the Standard toolbar in all modules (figure
below), View | Screen Layout:

[:] normal.dit ~ H Save

& Retrieve

| a Delete |

]_ Screen Layout |

Figure 1-2: Accessing Screen Layouts Group

With the drop-down expanded, you can:

e <Right-click> on a screen layout in the Screen Layouts tool bar item to: Change Properties,
Delete, Copy, Save

e <Right-click> on a folder (Softree or Custom) in the Screen Layouts tool bar item to:
o Change properties (only the Custom folder can be changed here)
o Paste a screen layout that was recently copied
o Save new layout (define name and description)

The Custom folder is often defined on a network drive so that the layouts are accessible to all users.
e The Save screen layout button B allows you to save a screen layout anywhere but only
those in the Custom or Softree folders will appear in the Screen Layouts tool bar.
o The Retrieve screen layout button .J'.'. allows you to open a screen layout file anywhere
including those in the Custom, Training or Softree folders.

e The Delete screen layout button Ci opens up the screen layout folder where you can multiple
layouts to delete.

e You can change the Softree folder from the menu Module | Setup, Install tab. Do not do this
unless you understand the consequences; more than just screen layouts are stored in this
folder. The most common change is to put Settings and Layouts into your Documents folder
(private to one user only).

Note: Screen layouts were updated in Version 9. Softree recommends ‘updating’ any legacy user screen
layouts to update their behavior. Version 9 layouts work better when moved between monitors of
differing screen resolutions.

To ‘update’ your screen layouts:



If your legacy screen layout contains multi-plot information, please open your legacy screen layout in the
multi-plot window first:

Select Multi-Plot tab | Add New V¥ | Retrieve Other Layout. Select Multi-Plot Old Screen Layout (.dlt)
from the file type drop-down in the Retrieve Screen Layout Dialog. Select your legacy layout. Once open,
press Save Chapter in the Multi-Plot ribbon.

Conventions

The following conventions are used throughout the manual:

e Menu functions are delimited by a line “|”. #rile | Open means to click on @ Terrain File
button in the corner of the menu bar and then select Open from the drop-down menu.
Dialogue box control (like buttons) and heading names are italicized.

e The symbols “< >" contain keyboard functions. For example, < shift-enter> means: hold
down the Shift key and press the Enter key.

o File names and path names are bold and italisized.

This tutorial was written for the new Version 9 user interface in Ribbon Mode.
Please ensure that your Softree Optimal program is in Ribbon Mode. Your screen should appear with
this group bar showing,

| Home | View  FeatureTools  Terain Modeling ~ Cable-Analysis  GPS  Setup Plan

B B

Generate Delete

P B

Calculate Display || Grading Merge Simplify  TIN
Volumes Volumes Terrain Operations

TIN/Contours Volumes Other Functions

Figure 1-3: Ribbon Mode

To switch from tool bar mode into ribbon mode: Select View tab | Ribbon Mode

a Location - untitled

File Edit GPS | View | Module Window Help

% D B é [ | section Options... Ctrl+W
P Jump to station... Ctrl=]

|q | I% % / =F | Next Station

Section Zoom/Pan 4

12 :ﬂ

j—::—i

ol Ik

Toolbar 3
v || status Bar

Mavigation Bar

Hatch Fill Areas
Hatch Cut Areas

&  Ribbon Mode

Figure 1-4: Changing to Ribbon Mode



Chapter 2 - Functional Overview

2. Functional Overview

Softree software solutions are sold as modular products. Depending on the product you have
purchased, it could include up to three modules:

1. Survey/Map
2. Terrain
3. Location

Digital survey |
information

errain Field iPa ' /
eran e P Survey /Map E
Module /

Digital sura
information OUTPUT:
: DWG, LandXML, Paper,
PDF, SHE, image +

Paper survey notes

Terrain
Module
N
OUTPUT:
. DWG LondafL.
Location ‘
Module

Figure 2-1: Relationship Between the Modules

Each of the modules can be started from the Windows Start menu, a desktop shortcut or from the
Setup tab within either of the other modules.

PAGE | 10



Survey/Map Module

This module is used primarily to type paper survey notes into the computer. Azimuths, distances and
slopes are entered and reduced to coordinates. Facilities exist to add perpendicular side shots to a
traverse so that a group of terrain, suitable for a road design, can be easily captured with basic
survey instruments.

Survey/Map also contains tools for adjusting traverses with respect to each other or to known
coordinates.

Terrain Module

The Terrain Module provides basic CAD facilities for assembling and manipulating 2D and 3D points
and features. Information can be imported from external sources like survey files, CAD files and
image files. Three dimensional coordinates can be incorporated into a digital terrain model (DTM).

DTMs can be used for:

Contour generation

Section and profile display

Volume calculations

Pad, pit and site design (grading)

3D viewing

Original ground for road design (Location module)

The Terrain module is also a capable mapping tool with control of line types, colors, symbols,
hatching and labelling styles.

The Terrain Module (the focus of this tutorial manual) provides 5 main windows: Profile, Plan, 3D,
Multi-Plot, and Cable; and 3 panel types: Feature Properties, and Points. The number and type of
windows available depends on the Function Groups you have enabled. The figure below shows a
typical window arrangement:



GPS Plan

Galar +

ome  Vie Setup
& Draw Feature Delete || ¢”™a e
X (_*
35 Type Feature [}
Tool Plan || Previ e || New Select Visible Plan
Selection ¥ || Options i O || Featu - Window
Mode || Window New Feature Current Paint Select ||Copy to Clipboard
E §R Feature Properties X
~
Line/Border
TpE
@Planﬂ "

Hatching

Type

Beckaround +

'
S
/\ Faregraund) +

Also Set Profile

\ Field Vvalue Units

~ \\\\

AR v
\\\\“‘;\ \\\ \ v

>

180
165
170

[ . e

WwBENE BB A/BN wsoms

Figure 2-2: Various Windows Displayed in Terrain

Location Module

This is the module used to desigh road alignments. Location requires an original ground terrain
(provided by the Survey/Map and/or Terrain modules). The designer controls cross section templates,
alignment location and curves. Location provides real time feedback of volumes, mass haul, road
footprint, cross sections, grades, etc.

Location can also export designed surfaces back to the terrain module where they can be merged into
a composite surface. This is the most common way to prepare the original ground for an intersection
design.

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

& plays a p play
Profile Window displays a profile view of one or more selected features. This window requires

A that the Profile Window function group be enabled.

E Feature Properties Panel displays the properties of the feature and 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.

‘t.. Points Panel 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.



G Features Panel is used to report and/or modify attribute information about the current
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.
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 can be sized, moved, maximized and minimized in the standard Microsoft fashion. All
windows can be arranged using View | Cascade, Tile Vertically, Tile Horizontally buttons.

Text windows such as Features can be floating or docked to the right side of the screen. To dock a
floating window, click the title bar of the window and move it over the right-hand side of the main
window. The panel with dock automatically.

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.



single 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.
o 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. " RightOfWay11" ="
RIGHTOFWAY11".

Line-type, Color, Symbol and
Hatchtype

Drawing format

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+).

Current Feature and Point

-
.

Un-connected feature

Connected feature

Figure 2-4: Connected and Unconnected Feature Property

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.




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

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 W) is a common and simple way to change the
Current Feature and Current Point.



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.

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

1. '@ File | Open <Terrain>\CAD\park map.terx

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 1”: 2400"
i.e., a natural scale of 2400).

2. View | Change scale in Scale Box to 25,000. Activate the Plan Window by clicking on the
Title Bar. Experiment with the scale setting it to 15,000, then change the scale to 25,000
and press <Enter>.

Notice the change in the screen view. 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 adjusting label positions.

3. Your screen should look like the Figure 3-1. If it does not, maximize your Plan & window.

Note: Zooming functions &4 A& magnify (or shrink) the entire drawing including labels, symbols

and line-types when the Scale Lock button [B1is depressed or locked. When it is not depressed the
scale will change but the labels, symbols and line-types will stay the same size.

park map.ter; - [Plan:1] Ative Winduw

W ) B Ly ooy B et QW Q8 QG sk SE0H2 | SBAEIE

Figure 3-1: File park map.terx open in Terrain Tools



4. Turnon labels: Plan | Plan Options, select the Labels tab from within the Plan Window
Options dialogue.

5. Inthe list of available Label options, double-click Feature Name. Press OK.

Plan Window Options

Genersl Background Labels

Label  Position
frea Fe
Agimut Size: 5 Display
BC/EC
+ Commerts (at featurs points) (®) Fixed size in points {paper space)
Comm Survey) () Vanable size in project units {SctoCAD)
Font... [ Transparent
EEE 2B
N/, Default
Options...
Format
Style’ | choose a style to apply.... v L Refresh
Copy
Paste
] Reset all existing point and feature formatting
Reset

Cancel

Figure 3-2: Plan Window Options - Label Control

This will have added Feature Names to every feature in your map.

6. With the Scale Lock button depressed (orange), click on the View | Zoom 200% or
(Magnification Double) button & and Zoom 50% button / (Magnification Half) button &
several times. Notice that the label and line sizes change but the scale remains the same.
You can also use the mouse wheel to zoom in and out.

7. Turn off the Lock Scale button 8 Repeat the above step. Notice that the windows toolbar
buttons: Magnification Double button & the scale halves and the Magnification Half button

& the scale doubles. Labels and line-types stay the same size as the scale changes.

8. With the scale unlocked zoom in then lock the scale. This will keep the labels a size that will
not interfere with the drawing.

9. ‘@ File | New to close park map.terx. Do not save any changes.



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.

e Insert mode+ - New points are inserted in between
%‘, existing points.

r Edit mode- Existing points are edited.
L

This example demonstrates basic drawing operations using the mouse. Edit * and entry modes Ll
will be used to draw and modify a feature.

10. ‘@ File | Open <Terrain>\CAD\drawing.terx.

Temsain - drawing.tem - [Plan:1] Active Window

@y, ®m %45 2,
K.
g &y @, ® 5
';\QM@EQ-:\Erﬁ o ER | FOB8 Q&6 & & wmosmsaw R g

Figure 3-3: File Drawing.terx Open in Terrrain Tools
11. We are going to create a new feature using Plan | New Feature button.
12. From the dialog, select the Mouse button.

The Entry mode AN 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.

Note: Features can also be created Plan | Draw Feature button | Mouse button. Boxes Displayed,
Connected, Modelled boxes should be checked.



Without Elevations box selected the line will be at the elevations of the existing points this is known as a
draped feature. If the Elevations box is selected, the line can be drawn in at any elevation.

Over the next few steps, we will create the drawing as shown in the figure below:

)

18 2 44 58

Figure 3-4: Creating a New Feature

Steps to create the drawing:

13. To make this easier (and more precise), we will first turn on the ‘Snap to point/line’. Select

the Plan | Plan Options button. On the general tab of the Plan Options dialog, check Snap to
point/line. Press OKk.

14. Locate the symbol labeled “1A”; move your mouse cursor over it. Left-click on point, 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. Notice that the
snap cursor appears.

15. Join the points by left-clicking and snapping to “2A”:
16. Join point 2A to 4A by left-clicking on point 4A.

Note: To undo any point, use the undo arrow button * on the left-hand side at the top of the screen or
<ctrl + Z>.

Your screen should now look like Figure 3-5.



1
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Figure 3-5: Drawing With The Mouse

17. Move the cursor over the line segment between 2A and 4A. Notice the cursor changes to the
insert cursor . Left-click to insert point somewhere in the middle between 2A and 4A.

eSA

96

Figure 3-6: Inserting a Point at the Middle of a Segment

18. Move mouse upwards to point 3, and left-click to anchor the new point.

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



You should now see a ‘W’ as shown in the figure below.

54

H

18 28 44 58

Figure 3-7: Completed W, Points Connected With Mouse

20. Try to change the ‘W’ to an ‘M’ as in the figure below:

18 ei‘ﬁ\ e'4.& o

Figure 3-8: Completed M Connected With Mouse

21. If required, the steps to create this drawing Figure 3-8 are:

22. Move the Entry mode s cursor over “1A”. The entry mode cursor changes to edit point
mode and the Edit - * cursor now appears over 1A.

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

24. Move the Edit . - 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”.



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.

26. 4 File | New, do not save changes. Continue to the next tutorial.
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Drawing Features Using the Mouse & Keyboard: Method Two

This example demonstrates an easier method to draw a new feature using the mouse.

1. '@ File | Open <Terrain>\CAD\park map.terx. Click on the Zoom Extents button ‘& in the
windows toolbar.

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: Turn on Snap to Point/line: Plan | Plan Options button |General tab | Check box Snap to
point/line. When a new point is created, or an existing point is edited, the nearest point on an adjacent
feature is also selected if it is within a minimum distance (2 mm).

4

Figure 3-9: Boundary Starting Point

2. On either the Plan tab or the Home tab, select Draw Feature.

3. 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.

4. 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.
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Note: To change the location of an anchored point, move the entry % cursor over the desired point until
the cursor changes to the edit - * 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

undo arrow button b or <ctrl + Z>.

5. If you have created a new feature with elevations (Feature Tools | Feature Properties button),
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.

8or U | Up 1contourinterval. 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.

Ins or E | Manually enter co-ordinates including elevation

6. @ File | New. Do not save changes.

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

1. ‘@ File | Open <Terrain>\CAD\park map.terx
2. Add the Feature Properties panel to your screen. Press the B from the bottom status bar.

3. 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 (STREAMCx-xx). Additional details on the feature are displayed in the Feature
Properties panel including name, properties (displayed, connected, modelled etc), symbols,
line-types etc.

4. Select another feature. Notice when a new feature is selected, the previous feature is de-
selected. The information in the window also changes to reflect that of the new feature.



Selecting Groups of Features with the Mouse
5. 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.

6. With several features selected, press the delete key on the keyboard or select Feature Tools
| Delete. The features are deleted and disappear.

7. Press <ctrl + Z> or the undo arrow in the top left bar . Left-click in any blank area on
screen to de-select all features.

8. 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.

9. 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.

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

Selecting All Features

11. Plan | Select button | All Features or Right-click... | Select Features > All.

Inverting Selection

12. Hold the <shift> key down and left-click to de-select one of the features

13. Plan | Select | Invert Selection. 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.

14. Proceed to Step #2 in the next section, Selecting Features by Layer, or exit the program by
selecting 4 File | New. 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.

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

1. ‘@ File | Open <Terrain>\CAD\park map.terx.

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 undo arrow in the top left bar & .. Left-click in
any blank area to de-select all features.

2. Plan | Select Button | By Name from dropdown or Right-Click | Selected Feature(s) > By
Name...
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3. Within the Select feature(s) by name dialogue box press the Advanced... button | Type
“Survey” in the Select Matching Names | Select button. 52 items should come up as
Selected. Press OK. The Selected features(s) by name dialogue box should appear as in

Figure 3-10.
Select feature(s) by name
Feature Names: Highlighted ltems Select Matching Names
STREAMC2-3 ~ Select
STREAMC2-4 |SURVEY |
STREAVCZS
¥ SURVEY-1 Minimum
+SURVEY-2 e ID: |:|
+SURVEY-3 Select All
+SURVEY-4 Maxil
+SURVEY-5 Un-Select All numeric [D:
¥ SURVEY-6
jgﬁggg\tg 59"3518:2 Predefined Layers
+SURVEY-10
Y SURVEY-11 Simple... [ select |
+SURVEY-12
7SURVEX13
+SURVEY-14
+SURVEY-15 Use * or ?wildcard characters to
+SURVEY-16 selectall similar names.
+SURVEY-17
+SURVEY-18
+SURVEY-19
¥ SURVEY-20
+SURVEY-21
+SURVEY-23
+SURVEY-24 © Cancel

Hidden Displayed

Figure 3-10: Select Feature(s) by Name Dialogue

4. If you scroll down on the sidebar you will see that many triangle features are selected and

highlighted in magenta. These features have the name SURVEY. See Figure 3-11.

Figure 3-11: Triangle Features Highlighted in Magenta

5. @ File | New. Do not save any changes.
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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.terx.

2. Home | Select | By Layer from dropdown. The Select Features by Layer dialogue box is

shown below.
Select Features by Layer X

@ Boundary (BOUND??7)
[23Campground (CAMP?7
@ Lakes (LAKE?777)
@ Parking (PARKING?)
@ Ridge (RIDGE??7)
@ Roads (ROAD??777)
@ Stand (STAND??7?)
Streams (STREAM?7?)
@ Survey (SURVEY?7)
@ Swamp (SWAMP??7)
@ Trails (TRAIL??7)

Select

Unselect

SelectAll

UnSelect All

Layers...
Feature Counts
Highlighted Layers All
Matching: 0 Selected: 0
Selected: Total «“

Cancel

Figure 3-12: Select Feature by Layer Dialogue Box

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

Select Streams (STREAM??) 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
button 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: Home | Select | By Layer. Opens the ‘Select
Features by Layer’ dialogue box.

6. Within the ‘Select Features by Layer’ dialogue box. Press the Layers... button to bring up the
Layers dialog shown below:



Boundary New

Campground

Lakes Delete
Parking

Ridge

Roads Defautts
Stand

Streams Get
Survey

Swamp Save
Trails

Layer Description

|Stream Class 1 |

Layer Matching String
| StreamC1| |

| OK |
?to match any single character
*ta match 0 or more characters Cancel

Figure 3-13: Add/Remove Layers Dialogue

7. Press New. Fill in the fields, Layer Description: "Stream Class 1". Layer Matching String;:
“STREAMC1”. Press OK to return to the Select Features by Layer dialogue. Note that the new
Layer Stream Class 1 has been added.

8. Home | Select button |By Layer in dropdown list. 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.

9. 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.

Turn off the display of all features except the STREAMS:

10. Home | Select | By Layer from dropdown list. Press Unselect All. Double-click on Streams
(STREAM??) | Press OK.

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

12. Feature Tools | Feature Properties | uncheck Displayed box. Press OK to return to the main
screen. You can also use the Feature Properties panel to uncheck Displayed (press Apply).

13. All the features are still displayed. Click on a blank area of the screen (where there are no
features) to de-select all features. If any highlighted features still remain: View | Repaint All
button.
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Home | View FeatwreTools  TemainModeling  GPS  Setup Plan -9X
@ zoom 200% @, Zoom Extents | |15000.0 - | P Cascade ) select Screen Layout .. | [ save Status.
] Lo |
Qzoom50% @ Cear Zoom | [{3) Seale Lock| [0 e Vertcally & Retrieve
@ Zoom Window 8 Pan B tie Horzontaty | SWIh_ New Addto Repaint Switeh to
Window ¥ Window ¥ Panel ¥ All Toolbar Mode
Zoom Window \View Options | _Display Look

&
Figure 3-14: Streams Layer

14.® File | New. Do not save any changes.

Line-types

1. ‘@ File |Open <Terrain>\CAD\park map.terx.
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Trails

Figure 3-15: The Trail Features of park map.terx
2. Dashed lines identify the trails in Park Map (see figure above). Hold down the <Shift> key,

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

3. The trails could also have been selected: Plan | Select button |By Name from dropdown.
Unselect All button. Highlight (or double-click) on all the TRAIL-? features, then press Select.
Press OK to exit the dialog.

We will adjust the line type for all the trails:

4. Feature Tools | Line Types, Symbols or through the & Feature Properties panel. Change
line-type: from 43 Dash Dot to 44 - Dash x 2 (narrow). In the panel, press Apply. Left-click
anywhere in the Plan Window to de-select trails.

Plan Window Feature Formatting

Symbol

e v

Color: ‘Auto
Line/Border
Type: ‘ 43 - Dash - Dot (9 mm) ==eemeemse=- : V‘

Hatching

Type: ‘ Mone |

|V‘

Background:

Foreground:

[ ]also Set Profile

Cancel

v‘+

Feature Properties a

Name: | TRALL « =5

[]5urf. Val. Boundary

- | Symbal
Type: | None ~ | T 5
Color: | Auto w | +
- | Line/Border
Type: | 44 -Dashx 2 (narrow) —————= V|
color: [ (153,10251) R - | +
- | Hatching
Type: | None s |
Eackgraumd; +
Foregraund; +
[ also set Profile Apply

Figure 3-16: Two Ways to Edit Line-types and Symbols:
Line-Types, Symbols Dialogue and the Feature Properties Panel

5. Proceed to step #2 in Adding Symbols or 4 File | New to exit the program. Do not save

changes.

1. ‘@ File | Open <Terrain>\CAD\park map.terx.
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Terrain - park map terc - [Plan:1]

| Home View Feature Toals Terrain Modeling GRS setup | man _

q @ e i Previous Feature /6 & Draw Feature || Ly Edit ment ) Delete ‘:'-. H
o 35 tpe Featue || &y tor *
Hew - Select || Visible Plan
Feature 4 Edit Symbol - Window
Hew Feature Curent Point Select_||Copyto Clipboard

£ Next Feature
Tool Plan

Selection = || Options
Mode || Window

Previous Mext
‘Point . Point €3 Cumrent Feature to Profile

havigation

Figure 3-17: Red Arrows Depicting Campground Locations

2. Plan | New Feature. Select CAMP from Name drop down list. Uncheck Elevations and
Modelled as shown in the figure below. Press Create Using Mouse.

Feature properties

Mame: | w Stationing...

2D Feature

[ ]Tm Boundary

e Pt Pieeiem e

W Cancel

Figure 3-18: New Feature Properties Dialogue

3. Move the N cursor to one of the campground locations as indicated by the two red
arrowheads in the figure at the start of the exercise and press the left mouse once to create
(and capture) a new point. Left-click again to anchor the new point.

4. Change the symbol to campground: Right-click | Modify Selected Feature(s) | Linetypes,
Symbols... In Symbol Type: Campground. Press OK to return to the main window.
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Plan Window Feature Formatting

Symbol

W= Campground o

Figure 3-19: Campground Symbol Selection Dialogue

The following steps will duplicate this symbol at the other campground locations.
5. With the campground symbol still selected, Home | Copy | or press <Ctrl +C> to copy it.

6. Home | Paste or press <Ctrl +V>. This will paste the campground symbol right on top. You
can determine if there is more than one feature by clicking on the center cross and a textbox
will appear listing the features.

7. Move a symbol, to the new location: Feature Tools | Move, Size, Rotate or by pressing <Ctrl
+ M>,

8. Move the cursor on top of the symbol until a 4-sided arrow icon appears. Left-click and drag
the copied symbol to the other location.

A
4

Figure 3-20: Park Example with Campground Symbol

9. 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.terx. If continuing from the previous example, left-
mouse click in a blank screen area to de-select campgrounds.
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2. Open the Select feature(s) by name dialog: Home | Select button | By Name from dropdown
list.

Select feature(s) by name

Feature Names: Highlighted tems Select Matching Mames

STREANCT5 ~ Select :
STREAMC1-6 SURVEY |
STREAMC2-D Un-Select
STREAMC2-1 MiI"IiI'I'IITII'I'I
STREAMC2-2 Selact Al numeric: 1D: l:l
STREAMC2-3 Maimum
STREAMCZ-4 Un-Select Al numeric 1D: l:l
STREAMCZ2-5

v SURVEY-1 Selected Predefined Layers

¥ SURVEY-2 52 il

wSURVEY-3 .

+SURVEY-4 Simple... Select

v SURVEY-5 e

v SURVEY-E

+SURVEY-7 Use * or ? wildcard characters

+SURVEY-8 to select all similar names.

+ SURVEY-9

v SURVEY-10

+SURVEY-11

v SURVEY-12 R

+SURVEY-13

N Cancel
Hidden Displayed

Figure 3-21: Select Feature(s) by name Dialogue

3. Press Advanced... and type SURVEY* into the Select Matching Names area as shown in the
figure above. Press Select in the Select Matching Names area. Press OK.

Many triangle features are selected. These features have the name SURVEY. To connect features,
they need to have the property Connected enabled.

4. Press the Feature Properties Panel & putton in the windows toolbar (or Feature Tools |
Feature Properties). Check Connected box, press Apply.

5. Feature Tools | Join. All the selected features will be joined.

Feature Tools | Line Types, Symbols. Change the Line/Border Type: 5-thick (medium) and
change the Symbol to Type: None. Press OK.

7. Feature Tools | Close. The boundary will close and the map should look like the figure
below.
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Figure 3-22: Park Boundary

Labels

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

e 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.

e 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 Plan | Labels.

8. Plan | Labels. Turn on Floating (not attached to a feature) by double-clicking on Floating
Labels (not attached to a feature) and check the Display box.
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Plan Labels - Selected Features (1)

Change labels for the cument featurs Label  Position

Feature Name ~
+" Hoating {not attached to a feature) Size: L) [ Display
Grades
Horizortal Distance (®) Fixed size in points (paper space)
m IF at Curves () Variable size in project units (AutaCAD)
Index (Survey) Fort... [ Transparent
Morthing-Easting
Stations black I
Stations (Survey)
Total SD
Total SO (Survey)
User defined 1
User defined 2
User defined 3
User defined 4 Cptions...

Format

| Pefesh |
e

Style: |d1oo5eastjdeto apply.... V|

Reset all existing point and feature formattin
e | D o ’

Figure 3-23: Plan Window Options- Default Label Format

9. Press OK to return to the main screen. The Plan Window will now look like figure below:

«—— Highway 18

Highway 18 —,

Figure 3-24: 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 Feature Tools | Labels. We will use this function to turn
off the labels in our boundary:

10. Highlight the park boundary with the Selection ¥ cursor.
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11. Feature Tools | Labels. Turn off the display of Comments (at feature points), double-click in
the list box or turning off the check box adjacent to Display.

12. Click the Refresh button. Press OK. We will now add a floating label to our park map.

13. Home | Tool Selection | Edit Labels with Mouse from dropdown.

14. With the - cursor click on upper left corner of the map and enter the text ("Park Boundary").
See figure below:

Park Boundary

§witchba
z_ﬁj'\ \\
N

paisy Cre

Figure 3-25: 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, will be use hatching to shade the park area.

15. Highlight the park boundary with the Selection ¥ cursor.
16. Feature Tools | Line Types, Symbols. Use the following settings. Then press OK.

o Symbols to Type: None, Color: Auto
o Line/Border Type: 0-Solid Color: Yellow (255,255,102)
o Hatching to Type: Solid (opaque). Foreground: Auto



Plan Window Feature Formatting

Symbol
Type: | Mone V| +
Calor: |Aut|:| v| +
Line Border
Type: | 0 - =olid _— “-"’|
Color: | (255,255,102) e
Hatching
BNl Solid (opague) | v|
Biackground: +
Foreground: |Aut|:| v| +
[ ] Also Set Profile Cancel

Figure 3-26: Plan Window Feature Formatting Dialogue Box

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 ® button beside the color combo box and entering an
RGB value.

17. With the boundary still selected, Feature Tools | Arrange Order | To Back.

At this point your map should look similar to the figure below. You may need to refresh (View |
Repaint All button) or move your center wheel to see the changes.
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Home View Feature Tocls

%— 5 Line Trpes, Symbols %
A, Labels

Fealure |

Propesties L Coordinates

Aributes J

verse H Eresk -

& Buffer
B Duplicate

Create New
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Figure 3-27: Map with Shaded Boundary Polygon

18. @ File | New. Do not save changes.

Creating an Output Sheet

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 ll.terx.

2. Press this Multi-Plot button B¥ in the status toolbar. A blank multi-plot page will appear.

3. Multi-Plot | Page / 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.

4. Multi-Plot | Multi-Plot Options.... Check Snap to grid and Show grid and set the Spacing to

5.00 as shown in the figure below. Press OK.
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Multi-Plot Options

Draw all graphics Font-Rectangles...
[]Seroll bars Get Default Font
Grid Options
Snap to grid Spacing
Show grid (Jinches
[ show rulers (®) milimeters
[ Allow edit of locked items
Cancel

Figure 3-28: Multi-Plot Options

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

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

Note: Sub-view window options only allow you to add views that currently exist.

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 3-30).

7. To center the map in the Plan window, press <Shift + Left Arrow >. A prompt as shown in the
figure below will appear. Press OK and continue manually controlling the position of the Plan
window using the <Shift + Arrow> keys.

Terrain

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

Figure 3-29: 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).
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Modelng  GPS  Setup Multi-Plot

ctangle [ Image 0 % Edit locked items | & Unlocked ¥ Cu
& Locked Position
) &

= legend @@ Terrain
Selected || Shutfle =
Vi View(s)

Figure 3-30: Multi-Plot Plan Sub-View of planl.ter

Adding a Legend and Scale Bar

8. Multi-Plot |Legend. A legend will appear in the middle of your multi-plot sheet.
9. Double-click on the legend activate the Legend Sub-view Options dialogue box.

Legend Sub-view Options

General  [tems
Title Borders
| | [ show frame
Alignment |Cer1ter ~ | | Fant... | [ Show grid

[ Craw to screen CQutside Margin {mm):

Column Layout

10

Item Description MNumber of columns

Aignment |Left “ | Font... Column width (mm) 145 = Auto

Offset (mm) Row height (mm) 7

Title height {mm)

EH

Item Graphics
Width {mm) 0
Offset (mm) 2

Hatch ¥ offset (mm)

[oc J0 concel [0 ol | nep |

Figure 3-31: Legend Sub-View Options Dialogue
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Note: When the Auto check box under column layout 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. Ensure the Legend Sub-view Options dialogue box matches the Figure 3-31.

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, select the Items tab. We will remove 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.

Legend Sub-view Options Legend Sub-view Options

Current item
Descrpton: [Trals |

Properties,

Shiftdown

shiftdawn

oK Cancel Apply Help

Cancel Apply. Help

Figure 3-32: Legend Sub-View Options Dialogue Boxes
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. Multi-Plot | Scale bar. A scale bar will appear in the middle of your multi-plot sheet.

14. Right-click | 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

Type:

Flan Scale -
Scale: 15000
Tie: | Plan Scale 1: 15000
Draw to screen Font...
Bounding rectangle T
[ d . Get Default Font
Transparent
Unlocked w
Cancel

Figure 3-33: 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 Multi-Plot | Shuffle View(s) button or use Ctr +K.

1 -
.

e Highway 18

C Highway 18" —&

Plan Scale 1:15000 - - - - - -
[] 1000
Legend
+ wetlands Cliff
=— Highway — - —-- Trails

Streams & Parking

Figure 3-34: Final Multi-Plot Output

17. Multi-Plot | Insert Rectangle.

o Keep the text type as User-Defined.

o Inthe Text field type in the text “PARK MAP EXAMPLE”

o Change font size to 18 and bold. Press OK and position the sub-view as shown in
Figure 3-35.
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18. @ File | New. Do not save changes.
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Figure 3-35: Multi-Plot Rectangle




4. Images

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. 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 geo-reference 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 geo-referencing 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.

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 Setup | 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. '@ File | New.

2. Home | Insert File button to open the Insert File dialogue box.
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" Insert File

T

<« Documents » softree » training70 * Terrain » Bitmap

Organize ~ New folder

Autodesk 2

Embarcadero
Hyper-V
softree

roadeng

o-falls.jpg setting boundary

samples?l rubbersheet.ter

samples80
training 70
RoadEngCivil
SoftreeQptima
Terrain
Attributes

Bitmap b

P
O @

Search Bitmap

=

-

setting boundary
shift.ter

setting.bmp

Select a file
to preview.

File name: ||

v| All Supported Files (".asc;™bt™ ~

Cancel

Figure 4-1: Insert File Dialogue

3. Ensure the file type drop-down is set to either All Supported Files or Image Files (*.asc, *.txt,
...) as shown 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.

Impert Options

Options  Projection  Rotate/Translate/Scale
C:\Users'Public'\Documents softree \training 30" Temain \Bitmap \ofalls j | Browse...
Lock
Reference Coordinate Image Display
Project Units Comesponding Raster Units (®) Display Al
X Upper Left ¥ (O Border Only
'S |—1].5 | |D.D | (O Image Only
Pixels Cropping Hide
Project Units
X Size: NX: 944 Modiy... World File
Y Size: NY: 1141 Clear T
Image CQuality Save
Low High % Factor  Size
I 1.0000 31 Mb
Adjustment Washout
rotation {deg) Low High
Rubber sheet
Interpolation Methad Factor (-1)  0.00
Inverse distance ~
Cancel Help

Figure 4-2: Image Import Options Dialogue
(Used to Geo-Reference and Scale Bitmaps)
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The Pixels area is used for scaling the image.

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:

Pixel size = lmap-inch * 12000inch * 25.4mm * 1.0m
200pixel lmap-inch linch 1000mm

1.524 m/pixel

We won’t change any of the import options - we’ll determine pixel size later.
5. Press OK to import the image. And OK again if prompted by an import warning message.
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. View | Zoom Extents button.

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

= —_— —
~ OCEAN FALLS i
IS
Surveyed 1911 and 1920 ‘ \L(‘
Benrot Island : Lat. 52°21'24%51N., Long. 127° 43/ 24485 W. /;’\\
Natural Scale 1:12 000 |
\‘\ Use adjacent compass N )
ahlo oo Scale of Latitude and Dl\l ince 4 ]
e _TEWT 5 Cables or
\\- S - — !4 Sea Mile
R 5 cale of Feet e [ /

Scale of Metres

\‘ - - — - = = [

.

Hast >
T N
X N
s 5EF0 2
torefl
= % Link River
A .

~ S
~~ Fue! Oil Tanks

Figure 4-3: Imported Bitmap

8. Zoom in so the scale bars are clearly visible.

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 Measurement toolbar (this appeared at the lower left of your screen when you entered
measure mode).

N\ Scale u{‘ Metres 2 ‘
A e —— — = 50
= — == 3
‘ | \Ocean Falls [Tin fie: /2
S
- >\ \L_—E ---Measured--- £~

Dist: 652.6 m. |-~
Bearing: 91

= dX: 652.5 m.

Figure 4-4: Measure Tool Hover Tip

AzO1 |<1_I> Measure Mnde|
HD:E52.6 £ Polar / Delta Mode
Measurement |

Figure 4-5: Home | Measurement tools

The “Scale of Metres” bar should be approximately 652 m long. This length is clearly incorrect; it
should be 1000 m, 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 3000 feet, so image must be re-scaled.

10. <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.

Now we will re-scale the image by changing the pixel size:
11. <Left-click> ¥ on the bitmap select it.

12. Feature Tools | Feature Properties to open the Image Import Options dialogue box, as shown
in 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/652m = 1.534 m
New Pixel Size (ft) = 1.0ft * 3000.0ft/595.5.8ft = 5.038 ft

13. Type the appropriate pixel size (1.534 m or 5.038 ft) into both the X size and Y size.
14. 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.

15. Plan | Plan Options | General tab. Change the scale to 5000 if working in metric units (or
1000 if working in feet units).

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

Figure 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.

17. Trace around the boundary of three of the buildings using the mouse (like in Figure 4-7):

a. Home | Draw New Feature button.

b. Begin drawing a new feature. <Left-click> N 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).

Position the cursor over the next corner and <Left-click> again to anchor the point.
Repeat until only one segment of the building is not outlined.

To join the last segment use Feature Tools | Join.

> @ oo

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

When you are finished, use the right-click to change back to select with mouse v
mode.

Note: The mouse can be used to edit existing points . - and insert points N’ Don’t forget about the Undo
button * or<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.

Determine the area of each building:

18. Select each building perimeter with the mouse and look at the Status portion of the Feature
Properties window. (Figure 4-7). If the panel is not currently showing, select from the bottom
navigation bar, or View | Add to Panel | Feature Properties.

Terrain - untitled2 - [Plan:1] Active Window

Home View Feature Tools Terrain Modeling Cable-Analysis GPS Setup Plan =
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Tool New Select || Insert || Paste HD: [\ Polar / Delta Mode || Web  Live
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| Mmode New _select || import | Clipboard Measurement t Export
| PR :\\E_«::‘v N N A Feature Properties X
i OB -St \ Name:  bmpl -2 Rename | A
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A. NN ’ " 4 N o Easting 833.6
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Figure 4-7: Traced Buildings with Status Details in the Feature Property Panel

19. Format the perimeter features and then determine the total area:

o Select all the traced buildings, by holding down the <Shift> key and <left-clicking> on
each of the building’s traced boundaries.



Feature Tools | Line-types, Symbols button (or type <Ctrl-L>).
Select Line/Border Type: 6-thick (heavy).

Change the color to blue.

Press OK.

O O O O

20. 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).
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Figure 4-8: Selected Buildings with Area Reported in The Status Window
21. One can add or remove items by pressing the {5} putton at the bottom of the feature
properties panel. Area Tot. and Area Subtot. can be added to list of selected features.

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

23. @ File | New. Do not save changes.

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).

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.terx.

Home  Vie GPS  Setup Plan - =X
q @} 7 Draw Feature || L Edit Comment it @) Delete || “Ty "q
{
35 Type Feature || A Edit Label "k =
Tool Plan _ ew . Select || Visible Plan
Selection = || Options int Current Feature to Profile || Feature 4 Edit Symbol = Window
Mode || window Navigation New Feature Current Point Select ||Copyto Clipboard
ax
~
o Rename
3DTIN Feature
v+
|+
coor: [oue R - | -
Hatching
Type: [ Hone [ |
i
i
[ aiso setProfiie
Feld Value Units
Index 1
Eevation  -9995.0
Easting 926.8
Northing 7375
Area 0.0 Ha.
Length 009 m
A, s
o .
< > v
\QM@EGﬁﬁ;’mwbd‘gme‘qﬁﬁﬂ‘qqq Ftrs: 1]15 Pts: 5| 569 | 2657 | 2811 | STREAM-D(3D) ]

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. Home | 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 (Xand Y
are set to 0.0 for Pixels Project Units and the X and Y are set to 1.0) as shown below. Press
OK to insert the bitmap.
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Import Options

Options  Rotate/Translate/Scale

|C:\Users\F‘ubIic\Document5\5oﬂree\training?ﬂ\Terrain\Bi‘tmap\seﬂing.bmp || Browse...
Lock

Reference Coordinate Image Display
Project Units Comesponding Raster Units (®) Display Al
X 00000 | | Upper Lef Y O Border Only
y: [0.0000 | [ooo0 | (O Image Only
Pixels Cropping Hide
Project Units

X Size: NX: 918 Word Fie

Y Size: NY: 1312 Clear
Image CQuality

Low High % Factor  Size
I 0.5000 1.3Mb

Adjustment ‘Washout

rotation (deg) Low High
Rubber sheset I

Interpolation Method Factor (0-1)  0.00

Inverse distance ~

[ ok ]| cancel || Hebp

Figure 4-10: Import Options Dialogue Box
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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.
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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).

Using the lakeshore to tie into the traversed streams:

4. Select the bitmap by <left-clicking> on its boundary with Selection cursor ¥ .

5. Feature Tools | Move, Size, Rotate. 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.
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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. Zoom In/Out 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: Feature Tools
| Feature Properties button.

Image Options

[Eetting bmp] | | Browse..
[ Lock
Reference Coordinate Image Display
Project Units Comesponding Raster Units (®) Display Al
x | et | Qgriony
Y. |229972 | [o.0000 | O Image Oniy
Picels Cropping O Hide
Project Units
X5Size: [1ggasep | MK 918 Modify... Waorld File
YSize: [1683590 | NY: 1912 Clear =
Image Cuality Save
Low High % Factor  Size
I 0.5000 1.3 Mb
Adjustment Washout
rotation (deg) Low High
Rubber sheet I
Interpolation Method Factor (0-1) 0.00
Inverse distance ~
Cancel

Figure 4-13: Image 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 the Cancel button.

11. ‘@ File | New. Do not save changes.



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.

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. Change file type to Autocad DWG (*.dwg).
Select <Terrain>\Import\municipal.dwg. Press Open.

Import Options X

Options  projection  Rotate/Translate/Scale

Elevations Blocks

Points: ()20 @30 [ trsert blocks
Indude attributes as text

30D Model

Al
[ Create TIN from 30 faces

Festure naming Large file optimization
[ Auto name using layer [ Group isolated paints

Primary name:
l:l [+#] show Log File

Save layer table

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.

2. Set the dialogue options to match those shown in figure and press OK. You will get the
warning message “Importing coordinate system and units are undefined. OK to continue
without conversion.” Press Continue. Another warning message such as ‘unable to import
42 ArDbLeader’ click OK.

Softree Warning

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

[J oo nat show me this message again Cancel

Softree Message

Not importing 42 AcDbLeader

Mot importing 48 AcDbSolid

Figure 5-2: Softree Warning Messages.

3. After the import process is complete press View | Zoom Extents 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. View | Zoom Window. Draw and rectangle with the mouse, this will zoom in to that specific
area and allow you 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.

Feature Tools Terrain Modeling Cable-Analysis GPS Setup Pan =X

View
R, Zoom Extents | 61434 «| | & cascade w g ﬂ D |normal.in | ) save 0 V! status )
B scale Lock [0 rite verticany 3 retrieve
Switch ew Add te R Switch t
=3 Tile Horizontally .v."\. - Win s pf ,‘? © Delete (D;.Jm T (,\“.,',c”?.,.
‘oom Screen Layout View Options || Display Look
© Plan:t
43
NS e (D) B0
42
B.,.S
&
\
& & 41
§| &
g %
8
=
w®
Be
8
2
8
3 35
3
&
P2 ; 244,
% 30, S, BN 2/
w4 B 34 2 i *Fetelals
3
‘&N’@EQ':‘UE gma QQ@O QQQ Firs: 012,599 Pnts: 09,205 9644345 781277

Figure 5-3: Imported DWG file after Zoom Window

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.

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

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



Import Options X

Options  Projection  Rotate/Translate/Scale

Include attibutes

Add theme(s) to layer table
Large file optimization

[ Group isolated paints

Figure 5-4: Shape Import Options Dialogue

After the import is complete the Plan window should appear as shown in the figure below.

Home  View  Feature Tools Terrain Modeling Cable-Analysis GPS  Setup Plan

ﬂ @ féa Previous Feature ): &7 Draw Feature Edit C. Delete || %y "d
{
£{ Next Feature 35 Type Feature Edit Labe X E
Tool Plan || Previous Next _ _ B HNew o Select Visible Plan
Selection~ || Options || Foint  Paint Current Feature to Profile || Feature Edit Symb M Window
‘ Mode ”‘.’\'Induw ‘ Navigation “ MNew Festure H Current Paint H Select ‘CUDY‘U Chubuard‘

A Feature Properties 2 x

Symbol

> s
= B a2 ﬂ m =] Q Q & @ Q Q Q\ Firs: 01344 Pnts; 0165,012 562783.0 51784047

Figure 5-5: Imported file 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. Home | Select | All Features from dropdown. Click on the Feature Properties Panel &
located in the bottom Status Bar. Ensure Elevations property is checked. Press Apply.



4. Click on the Status Options {5} button at the bottom of the Feature Properties panel. Press
Add/Remove ... 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: You may notice in the Status elevations fields are all 0.0. The attributes must be assigned so that
the program knows where to get the values from elevations.

5. Feature Tools | Assign. In the Z row select Attrib click the Attrib... button. Click on plus
button next to topo and select CONTOUR | Add button. OK twice. Values should now be
displayed in elevation.

Terrain - untitleds - [Plan:1]

Home  View | FeatureTools | Terain Modeling Cable-Analysis  GPS  Setup Plan -7 X
% & Line Types, Symbals % Q |>” Transform || {f) Reverse & Break - @ # Interpolate Points & Buffer
A labels W92 Shift n > intersect ,xl nterpolate Sectio [ Duplicate
eeeeeee e, Size, | hape
‘p petties | Coordinat ‘ ‘ R e FF Assign |‘ (O cClose €Y Delete |‘ Simplify / Smoath “
Attributes || Displa yOd o) | Position Il Modify Features Create New ]

A Feature Properties 2 x
~
Name:  topo -80 Rename
3D Non-TIN Feature
s
[Negative
[]TIM Boundary -
[CJsurf. Vol. Boundary
+ | Symbol
- *+ | Line/Border
+ | Hatching

[ also Set Profile

Field Value  Units

Full name topo-80

Easting 564960.0

Northing 5179097.7

Elevation 3850.0

Area 37.9 Ha.

Length 4085.0 m.

CONTOUR 3650

A = =

< > v
1\ A (O {j <o my HE SNBE Qe /M & 6 @ rus113 pots 1.0 165012 5645506 51793318 | topo-80 (3d)

Figure 5-6: CONTOUR Attribute

6. '@ File | New. Do not save changes.



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
502
503
504
505
506
507
508
509
510
511
512
513
514
515
516
517
518
519
520

100005.519

100005.4794
100005.455

100005.5069
100005.5678
100004.9978
100006.4914
100004.7662
100024.0052
100021.4448
100023.7247
100023.9594
100023.9625
100022.8043
100041.7689
100023.7491
100041.6561
100041.2203
100041.6409
100042.0036

669380.4079
669377.6708
669381.2522
669382.2581
669383.4834
669360.2576
669386.827

669349.7755
669385.6383
669349.0349
669382.4074
669381.0297
669380.2037
669363.6653
669378.9815
669376.4882
669379.9873
669375.9365
669381.3284
669384.5227

374.3334144
378.4704648
373.6119528
373.6689504
373.6997352
381.6608064
373.7369208
383.6218896
373.5726336
382.406652

373.5458112
373.482108

373.415052

379.8536472
373.1014128
377.8693992
373.180356

376.1890368
373.2388776
373.2394872

SIGN

TOB

DITCH
SHOULDER!
EP!

SPOT

CLP!

SPOT

CLP

SPOT

EP
SHOULDER
DITCH
SPOT
DITCH

TOB
SHOULDER
TOB

EP

CLP

Figure 5-7: Excerpt from Surveyl.txt
Setting up an Import Format

1. @ File | New.

2. Setup | Module Setup. Select the Units tab, Units: Imperial (ft). The software cannot detect
units from the information in an ASCII file.

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

3. Click on the Import |Open... button. Browse to find the import options file
C:\ProgramData\Softree\Terrain Tutorials\Training\training Normal.iop. Press Open button
to read the file.



Unts  General Projection Attributes  Layers Impot  Export  Install

Softree-Temain v5v7 (*ter) Option Flles
Softree-Temain (" temx) Save As Default
Softree-Map Document (".map)
Softree-Traverse Document (*1r1;".DB1) Save As
Image Files (*1f.* jpg;* bmp; " sid:*jp2.* png;” ecw;" dog)
| |ASCl .z code) - ascr bt csv)
@ op port/E Format File x
« v o < Terrain Tutorials » Training v O Search Training =]
Organize *  New folder = [ @
~
Reprise A Neme Da
Safelet

| ] training Normal.icp
SafeNet Sentinel

Skype
Softree
License
RoadEng
RoadEng Civil Tutorial

RoadEng Resource Tutorials

RoadLogger
SoftreeOptimal
LastInstall

Terrain Tuterials
Training

SoftwareDistribution e

File name: | | Import/Export Format File (o}

Open Cancel

Figure 5-8: Opening an Import/export Format File from Terrain Setup

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

Define New File Format Options

Options

Description: | Mew ASCII|

Option Type: |ASCII text file e

Details...

Cancel

Figure 5-9: 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] 7, in this case).

5. Within the open dialogue box type “New ASCII” in the Description field and then click on
Details... to open the next Import ASCII Options Dialogue box shown below.



Import ASCIl Options

Stucture  Code  Test

Description: | New ASCII |

Fields Coordinate Format

(®) Delimited ) Fixed Width ®X/Y (O Lat / Lon
(+/-) Degs:Mins:Secs e.g. #52:22:12
Dec. Valuels)

Defimiter(s): | TAB or COMMA v
Skip Chars: [CR.LF ~ 13,10
Headings
# of lines to skip:
Column Assignmerts Feturs Advanced
Caode me Comment Attributes

X z Na
2l 2R ks B B ENR

MNate: enter 0 field is not used.

Records ...

Features...
1Y X1 Z|Fr.Name "Code” *Comment”

Attributes...

Cancel Help

Figure 5-10: 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>.

6. Change the Column Assignments in the dialogue box to match the figure above (X=3, Y=2,
Z=4, Code=b5, 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.

7. On the Code tab, you can assign properties, symbols and line-types to the incoming points.
Change your default code properties to match those shown in the below figure; 3D points
with a black cross symbol.



Import ASCIl Options

Stucture Code Test
Codes Code Properties
DEFALILT
Add Code Name: |DEFAULT
Remove Type: | Paint ~
Feature Creation:
Connected: |Yas ~  Skip: |No ~
Displayed: |Yes ~ ID: | Yes -
Breakline:
Shift Ug Include in Model: | Yes o
Shift Down
Line-type: 0 - solid —_—
Exfract codas from file
Symbol: | Cross . v
OK Cancel Help

Figure 5-11: Import ASCII Options Dialogue - Code Tab

8. Press Open... button, within the existing dialogue and select
<Terrain>\ASCII Import\surveyl.txt. This will extract all the codes found in the file.

9. Select the CONTROL code found in the codes list. Note that the options initially are the same
as DEFAULT. Change the Color: Navy and Symbol: Circle with Cross.

10. Select EP (Edge Pavement) in the codes list and type in * beside EP, eg. ‘EP*’, in the Code
Name. The “*” is a wild card - any code starting with “EP” will fall into this category. Make
the following changes:

o Type: Polyline

o Connected: Connect All by Code
o Breakline: Yes

o Color: Blue

o Symbol: None

Points with the EP code will be connected (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. Make the following changes:

o Type: Polyline

o Connected: Connect All
o Breakline: Yes

o Color: Red

o Line-type: Dash-dot

12. Go to the top of the dialogue box and select the Structure tab again. Press Features... in the
Advanced section on the lower right. The dialogue shown in the Figure below will appear.



Feature Detection Method

Identify Fealres by Code (recommended) 1 -

Features are defined by a feature code. Thisis EXAMPLE:
done in the Code tab. In the example shown at o v, I. oL
e right Code CL is a polyline feature and code 3{;' H‘; }_";I oL 1 Fesdure 1
B is a pointfeature. M Yo Za, CL T
Ho Y da, CH Feabare 2

Ha, . 24, CH Faature 3
¥, ¥, Z4, CB Festure 4

Feature Size

End Fealure
[CLimit size of Features

1 Terminate Character. !

Cancel

Figure 5-12: Feature Detection Method Dialogue Box

The dialogue box above 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 5-7 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.

13. Press Cancel to exit the Feature Detection Method dialogue box.
14. To test the specification, go to the Test tab (Figure 5-13).

Import ASCIl Options

Structure  Code  Test

C:\Users\Public’\Documents\softreetraining 804 Temain ASCIl Import'Survey1 bt

1 3295917666 2195715.037 1172736 SPOT
2 329570.0566 2195516.997 1158295 PP New Feature
3 329625.9166 2195555.797 1159534 SPOT
4 323573 4366 2195554217 1161.31 SPOT I:l
5 323552 5366 2135554 887 1160.682 SPOT
329561.9466 2195602 537 1164 661 SPOT| Feature Name

SPOT
Record #

Code Ptribute

X Y z il
2135602.537000) 129561. 346600 11164 661000

Open File Prev Record Mext Record

QK Cancel Help

Figure 5-13: Import ASCII options dialogue - Test tab.

15. Open | File <Terrain>\ASCIl Import\Survey1.txt.



16. Press Next Record several times. At the bottom of the dialogue box the values of X, Y, Z and
Code 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 Terrain Setup dialogue box.

18. To save the new import specifications for future use Save As... But in this case, we won't.
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.

Note: Normally, you would choose Normal.IOP and write over it (to update your default settings) - do this
only if you are working on a computer used for tutorial or training, otherwise save as training.iop or
Cancel to avoid changing your defaults.

19. @ File | Open. Change dropdown menu in lower right-hand corner to New ASCII (at the
bottom of the list). Open <Terrain>\ASCII Import\Surveyl.txt. You will be presented with the
Import Options dialogue box to allow last minute changes. Press Open button to import the
file.

20. Softree Warning appears: “Incoming coordinate system and units are undefined. OK to
continue without conversion?” Click Continue.

21. Select View | Screen Layouts, select normal.ilt from the dropdown menu. This will set up
your options and windows to look like the figure below.

Terrain - untitheds - [Plan:1] Aclive Window

Home View Feature Tools Terrain Modeling Cable-Analysis GPS Setup Plan -
B, zoom Extents | | 5000.0 || (& cascaze m m ﬂ [ narmass. it = || [ save 0 [#) status )
Clear Z & seale Lok [0 mite vericany A Retrieve
aw o) Fan = Tile Horizantally = .-..,:,::,,. :.,:1:.-'3 ) Delete . e
Z Sen y

',IT( to- [ Ao Set Profie
I

h\' x Fisld Ve Urits
I | h Full name SPOT-277

Easting 2156040, 5

WA @y 9 ey B SINE Qa8 A M | G @ msiwsemsiinm 2i%6H07 | 329110 SPOT-277 G0}
Figure 5-14: Plan Window After Importing Survey1.txt.

Note: The right EP feature is selected (note the properties displayed in the status window). Also note that
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.Turn on the feature labels:

o Right-click in plan view |Select| All Features
o Feature Tools | Labels



o Double-click to turn on ‘Comments (at feature points)’ and ‘Feature Name’. Both
should now have black checkmarks next to them.
o Press OK.

23.To reduce the size of the labels, zoom in by scrolling with the mouse wheel until the label font
size is smaller and readable. Press the Scale Lock button. Now View | Zoom extents. The
labels will remain the size of what they were when they were locked.

24. 4@ File | Open. Change Files of type to ASCII 2 (#,y,x,z,code). Open <Terrain>\ASCII
Import\Surveyl.txt. When prompted to save changes, choose No.

25. This will open 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. When prompted with the
Softree Warning message hit Continue.

This will set up your options and windows to look like the figure below.

Active Wingow

Visible Fizn
findos

Selert | Copy be Clphascd

4 Feshore Frapetties L

1]

[

© LineBorder

rachien

ﬂ',l.}.:l. ‘o Fiskd e

-

H

E

& Ao @ ﬁ I:I oo $ & D:l E Q Q E {I Q Q Q Fir:] 481 Bt 0] 7,700 FTETI FETIT ]
Figure 5-15: Surveyl.txt imported with more point codes defined

26. You may wish to select features with the mouse ¥ to see what properties are displayed in
the Status of the Feature Properties panel area.

27. The status panel on the right hand of the display. To add more attributes, press the gear
button at the bottom of the status window then press Add/Remove... button. Select the
features you would like to add or remove.

28. @ File | New. Do not save changes.

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:

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:

Setup | Module Setup button| Units tab.
Units: Imperial (ft).

Direction: Quadrant Deg:Mins N32:16W.
Cut/Fill Slope: Slope %

Press OK.

o O O O O

2. View | Retrieve Screen Layout 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:

o Home | New Feature button.
o Enter Name: Lot 23.
o Uncheck Elevations and Modelled (as below).

Feature properties

Mame: ~ | Stationing. ..

[~Displayed

[ Connected

(T —
[Modelled

[|Breakline

[INegative

[]TIN Boundary .
[15urf. Vol Boundary Cancel

2D Feature Create using
Maouse

Keyboard...

Figure 5-16: Feature Properties Dialogue



4. Press the Create using Keyboard... button to close Feature Properties and open the Feature

Coordinates dialogue box.

Current Shot: Options
- Survey Format
Curves

at A on
Lo

# Dedmals: | 2

Update List Curve options...

OK Cancel

Figure 5-17: 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.
5. Add a shot:

o Press the Add button.
o Leave the radius blank and <TAB> to move to the next field

o Azimuth: 830.15e, <TAB>.

A new shot is added with default values in the fields; the cursor is in the Radius field in the Current
Shot area.

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

o Dist: 403, <TAB>.
o % Slope: 0, <Enter> (or press Add) to accept the fields and add a new shot.

6. Repeat for the next three shots:

o S43°42'W, 446 feet
o NG67°47'W, 368 feet
o N3°18'E, 317.5 feet

7. Now enter the curve:

o Radius: 200, <TAB>.
o Use the <arrow> keys to select Right and <TAB> (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).



o Enter a chord azimuth of N46.16E, <TAB>.
o Enter a chord distance of 272.66, <TAB>.
o Enter slope 0, as usual, press <Enter>.

8. Enter the final shot: N83.37E, 231.97 feet. After entering the O 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 - feature-2

Shot  Station Azimuth Dist Slope s Radius
1 0.00 530:15E 403.00 0.00
2 403.00 543420 445.00 0.00
3 849,00 Ne7: 47w 368.00 0.00
4 1217.00 MN3:18E 317.50 0.00
5 1534.50 MN4&: 16E 272.66 0.00 200.00R
B 1807.16 N83:37E 23197 0.00
7 2039.13
Prew
Mext
Delete
Current Shot: Options
Radius: Azimuth: Dist: %Slope: Survey Format
| =S |[ 23197 |[0.00 || Flcurves
Right Lat/Lon
Left # Dedimals:
Update List Curve options...
oK Cancel

Figure 5-18: Feature Coordinates Dialogue After Survey Entry

9. Check the entered bearings and distances against those in the figure above and then press
OK.



The screen should now look like the figure below.

Home  View | Feature Tools Terrain Modeling GPS Setup Plan -

%_ I Line Types, Symbols % [ manstorm || {f]. Reverse o Break ~ @ # Interpolate Points & Butter =
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Line/Border
Type: ‘ 0-sold
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[ also Set Profile

Field Value  Units
Index 2
Easting 2030
Northing -348.1
Elevation 0.0
v Area 0.0 Adges
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Figure 5-19: Lot Boundary (with Feature Properties Panel)

10. Using the selection cursor ¥, 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

11. (Optional) If you did not finish the steps above, # File | Open <Terrain>\Enter\deed.terx.
12. Select the far-right corner of the easement boundary.

Create a new feature (properties will be inherited from the current feature):
Home | New Feature button to open the Feature properties dialogue box.

Enter Name Easement.

Set the Negative check box; this will allow us to subtract the enclosed area later.
Press the Keyboard... button to close Feature properties and open the Feature
Coordinates dialogue box.

O O O O O

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.

13. Define start coordinates (we did not do this for our first feature). In the 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.



14. Set back to Survey Format.

15. Enter the Easement Survey traverse as shown in the figure below (use the same procedure
as the previous exercise).

Feature Coordinates - Easement-0

Shot Station Azimuth Dist Slope %t Radius
1 0.00 S567:49W 592.49 0.00

2 592.49 SE3:04W 50.93 0.00

3 543.42 568:03E 623,25 0.00

4 1266.67 S532:111E 33.43 0.00

3 1300,10

Figure 5-20: Easement Survey

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

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 subtract 0.5).
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Figure 5-21: 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.

17. Display survey information labels for Lot 23:

e Select the Lot 23 boundary 7.

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



e Press OK.
The selected feature labels are now displayed in the Plan Window:
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Figure 5-22: Annotated Lot Boundary and Easement

18. @ File | New. Do not save changes.

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 ASCIl 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.




Setting Up a Coordinate System

1. ‘@File | Open <Terrain>\Import\roads_a.terx.
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Figure 5-23: roads_a.terx 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.terx 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: Setup | Module Setup Button | Projection tab.
3. Change the Projection settings to those shown in the figure below. Press OK.

Terrain Setup

Units  General Frojection  Attibutes Layers Import  Export  Instal

Projection: | Universal Transverse Mercator ~ |+
Datum: North American Datum 1983 ~
Zone: Zone 11N (120 W to 114 W) ~
Units: Metric (meters) =

Lat-Long Display Properties
{+/-) Degs:Mins:5ecs .g. +52:22:12 ~

Display Angle Units Decimals:

Figure 5-24: 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.

4. Open Export Options and check for Google Earth:

Select menu Module | Setup, Export tab (figure below).

5
6. Scroll down and look for Google Earth (*.kmz).
7

If you find it, Cancel and continue to the step 5.

Terrain Setup

Units  General Projection Aftributes Layers Import Export Install

Softree-Terrain (*terx) ~
Arcview Shape (".5HP)

Autocad DWG (*.dwg)

Autocad DXF (*.dxf)

ASCll text (*.asc* xt*.csv)

Softree Survey File (".tr1)

Screen Capture (*jpg)

Landxml (*.xml)

Google Earth (*.dgn

Google Earth? (* kmz)

Options

Option Files

Save As Default

Save As

Open..

Merge

ltems

Add...

Figure 5-25: Export Specifications

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

box below.

Define New File Format Options

Options

Description: | Google Earth2|

Option Type: |KMZ - Google Earth file

Details...

Cancel

Figure 5-26: New export format options setup for Google Earth.

9. Set up the Description and select the Option Type as shown above.

10. Press OK to close the New File Format Options dialogue box.

11. Press the Save As Default button to save this export format for future use.

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



http://www.google.com/earth

You should now be ready to check the coordinate system by exporting to Google Earth.
13. @ File | Save As and choose Google Earth (.kmz) from the Save as type pull-down.
14. Enter a File name e.g. roads_a. Press Save.

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

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

Google Earth Export

(@) All Features

() selected Features

O Export as Image

Point Features

[ ]Google earth style placemarks

Style Square

Scale factor: 1 gon

[«] Open in Google Earth

Figure 5-27: 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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Figure 5-28: Google Earth Export

16. Close Google Earth

17. @ File | New to continue to the next example. File | Exit to close Terrain module. Do not
save the changes.



6. Working with LIDAR

LiDAR (Light Detection 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.

e The 32-bit version of RoadEng® is limited to approximately 5 million points. The 64-bit
version of RoadEng® can handle more points depending on the speed of the user’s CPU
processor and amount RAM, 10 million points is reasonable.

e Interpolating the LiDAR into regular grid format is not recommended, because this creates
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
feature for every point. Features require a significant amount of memory (much more that a
point) so it is best to store thousands of points per feature.

It is not uncommon to have data sets with hundreds of millions of points (well exceeding the
recommended maximum of 10 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.

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. @ File | Open <Terrain>\LiDAR\Empty.terx
2. Setup | Module Setup button. This opens a Terrain Setup dialogue box.

o Select the Import tab.

o Check if LIDAR (x,y,z,code) already existing in the dropdown menu. If that format in
not present press Merge... button and browse to find the import options file.
<Terrain>\LIDAR\Lidar2.iop.

o Press OK.

o |OP files are Import/Export File Format and was already created.

o Press OK button to close the Module Setup dialogue box.



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

3. Home | Insert File button.
4. Browse for file <Terrain>\LiDAR\ ProposedAlignment.SHP. Press Open button.

The Import Options dialogue box below appears.

Impert Options

Options  Projection  Rotate/Translate/Scale

From Projection (File) To Projection (Current)

Projecton:  Undefined Projection w | |+ Prajection: |Undefined Prajaction w

==

Units:  Undefined ~ Units. | Imperizl {ft) ~

File does notcontain georeference information

Figure 6-1: Import Options Dialogue Box

5. Press OK, Softree Warning stating “Incoming coordinate system and unit are undefined. OK
to continue without conversion?”. Check box “Do not show this message again”.

6. Press Continue to load the proposed center line shown below. The reason for this is the
coordinate system and units in empty.terx are correct.

Softree Warning

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

Do not show me this message agair Cancel

Figure 6-2: Softree Warning Message

Now that the road center line has been brought in, we can bring in the LIDAR data. 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.
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Figure 6-3: Proposed Road Center Line

7. Home | Insert File button.

| 810708103

8. Select All Supported Files from dropdown list and highlight both .txt files included with this
example. <Terrain>\LiDAR\

' |nsert File

0

Organize » Mew folder

# Quick access

e Creative Cloud Files
% Dropbox

f@ Onelrive

[ This PC

¥ Network

103 Homegroup

MName

D creeks.shp

& Empty.ter

& Empty.ten

D existing_rds.shp

== ProposedAlignment.kmz
D PropesedAlignment.SHP
|| Tile_1E_BaldEarth_SP.tdt
|| Tile_2E_BaldEarth_SP.tdt

Date medified

2013-02-06 8:59 AM
2013-02-06 8:59 AM

Figure 6-4: Inserting Multiple LiDAR files

» ThisPC » Acer(C:) » Users » Public » Documents » softree » training80 » Terrain » LiDAR

Type

SHP File

Softree Terrain File
Softree Terrain File
SHP File

KMZ

SHP File

Text Document
Text Document

9. Select ASCII Lidar (x,y,z) if prompted with a Select Option dialog. Press OK.

Size
46 KB
24 KB
33 KB
29 KB
4KB
4KB
5,356 KB
12,499 KB

Note: Using Home | Insert File button unlike @ File | Open that allows 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).

10. Click the Test tab then 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 6-5). This indicates that the options
set in the Structure tab are working correctly.

Import Options

Structure Code  Test  Selection Projection  Rotate/Translate/Scale
C:UsersyPublichDocuments softree training 804 Temain . LiDARTile_1E_BaldEarth
814357 420 387507 170 1136670
814388.000 3875659170 515250 MNew Feature
814387170 3875328.250 2594.750
814418.330 388641.330 776.000 |:|
814365.020 386250.500 243.000
814418.920 388657500 766.330 Featurs Name
814365 250 386255.000 842 330 |:|
814353330 387747 420 1032 080
Record #
X A £ Code Attribute e
(314393 330000 l[357747 420000 || W[ 032 030000 R | | |
Open File Prev Record Mext Record
QK Cancel Help

Figure 6-5: The Test Tab After Pressing the Next Record Button a Few Times

Note: 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.

11. Click on the Structure tab. Notice that there are no Attributes defined in the Column
Assignments section (Rule A).
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Import Options

Structure  Code Test  Select Project Rotate/ T late/Scal
Description: |Gt eJNGETVETS ‘
Fields Coordinate Format
I Lat/L
(@ Delimited () Fixed Width @x/y Olat/Lon
(+/-) Degs:Mins:Secs e.g. +52:22:12
Dec. Value(s) B _
Delimiter(sk SPACE or TAB v 329 Longitude (<) Lattude |
; ) refisuffix cals 00 0 |0
Skip Chars: CRLLF ~ 13,10
Headings
# of lines to skip: 0
Column Assignments Advanced

Feature
Code Mame Atributes

x bl z
u% |2_|% |3_% M% |0_|% = Records ...

Mote: enter 0 iffield is not used
Features...

X|Y|z Atributes .

Figure 6-6: The Structure Tab Defines the Location of the X,Y,Z Coordinates

12. Structure tab | Features... Check Limit size of Features, Set Max points per feature: 1024.
Press OK to close.

Feature Detection Method

Identify Features by Code (recommended) Seguance & (Column)|1 =

Featuras are defined by a feature code. This is EXAMPLE:
done in the Code tab. In the example shown at oM, I CL
e right Code CL is a polyline feature and code }{;‘ ! Z;I oL
B 15 & pont feature. 3{:: \rr: Z:: cL
Ho W Lo, CH Fasbure 2

Fa, . I, CH Feature 3

¥, ¥, 4, CH Festure 4

_I Feature 1

Feature ‘.Sizfe . End Fealure
Limit size of Features
P F‘ Teminate Character: !
Cancel

Figure 6-7: Feature Size is Limited to 1024 points

13. Code tab, set the following fields:

Type: Polyline

Feature Creation: Connect All

Connected: No (dropdown).

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.

o 0O O O
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Impert Options

Structure Code  Test Selection Projection Rotate/Translate/Scale

Codes Code Properties
DEFAULT
Add Code Name:  |DEFAULT
Type: i
T ype: | Paolyline -
Feature Creation: | Connect All ~
Connected: | No ~  Skip: | No e
Displayed: |Yes » 3D: | Yes ~
Breakline: |No v
Shift Up Includs inModsl  |Yes B
Shift Down
Line-type: 0 - solid —_—

Extract codes from file

Symbol- | Mone v
Load Open...

Hatch: | None ~

Figure 6-8: Point Code Properties Suitable For Large Data Set Import

Thinning Data on Import

There are now 3 different point-thinning options available in the Terrain module. This example will
detail thinning at the time of import. When possible, it is recommended to use the two other

methods (detailed later in this chapter), as they both result in more accurate surface
representations.

14. Click on the Selection tab to show the options below:

Import Options

Stucture Code Test Selection Projection Rotate/Translate/Scal

Regions

Add... Shitt Up
Madify.. Shift Down
Remove
PaintResalution
# Skipped
Low Quality High Can

e |
Estimated number of peints after thinning: | Unknown

MNOTE: Regions are processed in order. Points
are thinned according to the first region thay fall
into.

Cancel Help
Figure 6-9: Selection Options

15. Press Add... to open the Filtering Region options as shown below.
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Filtering Region

(C)Rectangle (@ Corridor (_)Polygon [ ] Exterior region
Terrain feature:
Propossdalignment-0 | Select...
Corridor | 2p0.0
Cancel

Figure 6-10: Filtering Options

16. Select Corridor (Figure 6-10). Then press Select...

17. This dialog allows you to specify features (rectangles, corridors or polygons) to filter around.
<Double-clic>k on the alighment feature “ProposedAlignment-0”. Press OK.

18. Set the Corridor width to 200. Press OK.
Refer to figure below:

Filtering Region X

(ORectangle @) Corridor  (C)Polygon [ Exterior region

Terrain feature:
| | Select...
Corridor width:
Select feature(s) by name
Feature Names: Highlighted tems
v ProposedAlignment-0 Select
Un-Select
Select All
Un-Select Al
Selected
1
Advanced...
I OK I
Cancel
[ Hidden Displayed

Figure 6-11: Defining a Corridor with a Linear Feature

19. Select Default in the list and set the Point Resolution to 9.
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Import Options

Stucture Code Test Seleclion Projection Rotate/Translate/Scale

Regions
Corridor-1: Pmiosedmiinmant-ﬂ Add... ] Shift Up
Maodify... Shift Down
Remove
Paint Resalution
# Skipped
Low Cuality High Can

| CH
Estimated number of points afier thinning: |Unknown

MNOTE: Regions are processed in order. Points
are thinned according to the firstregion they fall
into.

| 0K I Cancel Help

Figure 6-12: These Setup Options will Skip Most Points Outside of Corridor-1

20. 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.

Adtive Window

Heme | View  FeatwreTools  Temain Modeling  GPS  Setup Flan —_gx
Draw Feature || ¢y Cooy
i ,6 = 8 a % Az & Measure Mode G R
¥ Type Feature [ Paste Spedial
Tool Hew Select || Insert || Paste HD: L\ Polar f DeftaMode || web  Live
Selection ~ || Feature i File Magping  Map
Made Mew Select || Import Clipboard ort

Measurement

<

NwHBEQa-E  SOBQAKAB S e e L ey
Figure 6-13: Full Point Density Along a Corridor, Reduced Density Outside

Thinning Data After Import

There are three new methods of thinning (simplification). The first two of these result in a more
accurate surface representation than the thinning options on import:
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Basic Grid Simplification (fast): This thinning method is based off a defined grid size. One
point per grid is retained. The Calculate button in Point counts can be used to quickly
determine the % reduction of points.

Closest Point Removal (slow): This thinning method utilizes both a minimum distance and a
defined sample grid size. Multiple points per grid can be retained if they are further than the
minimum distance. In the figure below, the minimum radius is represented in the first grid
cell by the green circles. Neighboring points within the cell that fall in the radius are removed.
This method is considerably slower than the basic grid. We recommend setting a radius
smaller than the grid size.

Remove all points: This thinning method removes all points. It is useful for removing wanted
points that fall outside areas of interest (Excluded regions).

Full Resolution Data Basic Grid Simplification Closest Point Removal
® s ® T ® b
] ° L]
e ® e s o " ® ™ o @
° . °® ® . e ® o ¢ @
® ® L] ® . ® ® -
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o o ° ° ¢ ® ¢ ° . @
L ® L]
L
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Figure 6-14: Thinning Methods

We will start by opening the previous design with shape file and LiDAR already imported, but in full
resolution.

1. '@ File | Open <Terrain>\LiDAR\Thinning After.terx
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Figure 6-15: Thinning After.terx

2. Terrain Modeling | Simplify. This will open the Simplify Surface Point Data dialog.

Basic Grid Simplification (fast)

We will first explore basic grid simplification.

3. Ensure the Method is set to Basic Grid Simplification (Fast). Set the Sample Grid Spacing set
at 20.00.

Under Excluded Regions, press Add.

5. Select Corridor (similar to how we thinned on import in the previous example - see Figure
6-11). Then press Select...

6. This dialog allows you to specify features (rectangles, corridors or polygons) to filter around.
<Double-click> on the alignment feature “ProposedAlignment-0”. Press OK.

7. Setthe corridor width to 200. Press OK.

8. Press Calculate.

Your dialog should now look like the figure below. Under Point Counts you will see that our settings
will result in a 74.1% reduction, but the area within the corridor will remain in full resolution.
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Simplify Surface Point Data

Simplification
Minimum distance
Method: | pagic Grid Simplification (fast)  ~ | 2,000
Sample Grid
Spacing - Dimensions ---- Cells

7 x [555 || 198,138

Exduded Regions
Corridor : ProposedAlignment-0

Add...
Maodify...

Remove

Point counts
Original: 576152
Thinned: 149376
Reduction: 74.1%

CK Cancel

Figure 6-16: Basic Grid Simplification

9. Press OK to proceed with the thinning.
10. Press OK when prompted with the warning message: “Warning there is not enough space to

UNDO this operation. Do you wish to continue?”
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Figure 6-17: Basic Grid Thinning Results

The total point count of our surface has been reduced to 149,376 from the original 576,152.

11. @ File | New. Do not save changes.
Closest Point Removal (slow)

We will now see the impact Closest Point removal.
12. @ File | Open <Terrain>\LiDAR\Thinning After.terx

13. Terrain Modeling | Simplify button. Ensure the Method is set to Closest Point Removal
(Slow). Set the Sample Grid Spacing set at 20.00. Set the Minimum Distance at 10.

14. Under Excluded Regions | Add... | Select Corridor | press Select...

15. <Double-click> alignment feature “ProposedAlignment-0. Press OK.
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16. Set the corridor width to 200. Press OK.

Your dialog should now look like the figure below:

Simplify Surface Point Data

Simplification
Minimum distance
Method: | Clogest Point Removal (slow) | | 10.000
Sample Grid
Spacing - Dimensions ---- Cells

357 | x | 535 198,135

Exduded Regions

Corridor : ProposedAlignment-0 Add...
Madify...
Remaove

Point counts

Original: 576152 Caloulate

Thinned: Unknown
Reduction: Unknown

Cancel

Figure 6-18: Closest Point Removal Setup in Dialog

17. Press OK to proceed. Press OK when prompted with the warning. The screen now displays
the thinned points.

Note: Unlike the fast method, the Closest Point removal method cannot estimate point counts from
within the dialog. Press OK to proceed with the thinning.
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a Home Feature Tools Terrain Modeling GPS Setup Plan -0 X

0 &Y

Generate Delete || Calculate Display || Grading Merge Simplify
TIN TIN Volumes Volumes Terrain

TIN Volumes Other Functions

Figure 6-19: Basic Grid Thinning Results

The total point count of our surface has been reduced to 155,398 from the original 576,152.
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7. Working with Live Maps

Depending on project requirements and what resources are available, your project may benefit from
incorporating publicly available data hosted on the web. To help streamline this process, Live Maps
was added to Terrain in Version 9. This feature acts as a portal to web-hosted data sets and allows
the user to view ortho images and low-resolution DEM data on the web. Users can select the area
they wish to download, and download the data directly into Terrain. By default, Terrain includes
Google, Bing, and Map Tiler as potential data sources.

Occasionally course topographic data meets project requirements, it can act as a temporary
placeholder until detailed topographic data has been procured, or it can be used to supplement
detailed survey data. Map Tiler hosts topographic information for the entire earth, including
topographic data in raster format.

Live Maps DEM Data Import Example

This example will explore steps required to download topographic data from Map Tiler to create a
surface in Terrain. As a starting point, we will add a KMZ file with a preliminary alignment to set our
project projection and use it’s feature as a spatial reference to locate the data we wish to download.

1. Open a new terrain file, File | New
2. Home|Insert File <Terrain>\LiDAR\ProposedAlignment.kmz

3. Inthe Projection tab of the Import Options dialogue box change the To Projection (Current) to
UTM zone 10N as shown in Figure 7-1 below.

Import Options X

Projection  Rotate/Translate/Scale

From Projection (File) To Projection {Current)
Projection: | Latitude [ Longitude + Projection: | Universal Transverse Mercator |k
Datum: Morth American Datum 1983 Datum: Morth American Datum 1983 B
>>
Zone: Zone 10M (126 W to 120 W) e
Units: Metric {meters) ~

File contains georeference information

Cancel Help

Figure 7-1: Import Options dialogue box.

Note: To import data from Live Maps, the Terrain file must have an assigned projection.




Press OK, then press Apply Transformation (Recommended) in the subsequent dialogue box.

5. Select the feature named Layer #0 by clicking with the selection <¥ cursor or by using the
Select - By name function found in the Home ribbon.

6. Inthe Properties panel, clear the Elevations check box and press Apply.

7. Press the import K icon in the Web Mapping section of the home ribbon to open the Live
Map dialogue box. The Live Map Dialogue box should appear similar to the one in Figure 7-2

below.
Live Map X
- @l Select Map Source
i Save Cancel \%{"ﬂ Goo o] @Satelite O Street O Terrain
1@ [] Crop gle
Find by Coordinates
S —

Go!

UTM: (409684, 5318985.3)
Zone U0

latllong: (48.01777, -124.21116)

Figure 7-2: Live Map dialogue box.

8. Inthe upper right corner of the dialogue box, set the type of data to Terrain.
9. You will be presented with the advisory dialogue box below. Press OK.

Use Crop to reduce DEM download size

Figure 7-3: Warning dialogue box that appears when the live map content is changed from Satellite to Terrain.

10. In the dropdown list under Select Map Source select Map Tiler. Your Live Map dialogue box
should now appear similar to the one below.
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Live Map

[=]

P T T | (@™ Select Map Source
i e ‘ ‘ | @] Ocrop MapTier  v| Opsatelite O Strest © Terrain

Providers
Find by Coordinates
e [ ]
Logode [ |
Zoomlevel:[ |

‘Gu!‘

Find by Location

Location
City
Country

UTM: (465660.6, 5315078.2)
Zone T10

lat/long: (47.98808, -123.46023)

Figure 7-4: Live Map dialogue box with Map Tiler and Terrain data selected.

You may note that the Live Map window shows a large area and the proposed road alignment now

appears as a blue, irregular dot in the middle of the screen. To avoid saving topographic data for the
entire display area we will use the crop tool.

11. Set the Crop check box and draw a box around the proposed road by left clicking and

dragging a grey box around the area of interest. Once complete, the Live Map dialogue box
should appear similar to the one below.

Live Map

‘ Providers Giop

o ‘ Save ‘ Cancel ‘ %@

Find by Coordinates

v [
Zoomtovel ]
Gol |
Find by Location

Location
City
Country

Figure 7-5: Live Map dialogue box with area to be cropped shown in grey.
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12. Press Save in the Live Map dialogue box, then press Save in the subsequent Save Form
dialogue box.

13. A Warning dialogue box will appear that informs you the number of tiles you will be
downloading and the size of the resulting file. Press Yes to continue.

A progress bar will appear which illustrates the progress of the download. It will disappear, then the
Live Map dialogue box will disappear. The DEM File Import dialogue box will appear in the main
window as the topo data is brought in. Once the data has finished importing, a warning will appear
that reads, LiveMaps DEM data imported into Terrain model.

14. Press OK to continue.
Now, generate a TIN for the area of interest and check the surface in the 3d view:
15. In the Terrain Modeling ribbon, press Generate button.

16. Set the Terrain Calculation parameters to match the ones shown in Figure 7-6 below, then
press OK.

Terrain Calculation

Caloulate triangles [Jcreate boundary feature(s) +
Remove all existing contours
Triangles
Point Selection. .. Z-Value: Elevation Change...
Maximum side length: 200,00 [Jindude all
Contours
Smoothing Thinning dist. {project units):
Major + Minor +

Major Contours  Minor Contours

Interval: E Start:| g | Endi 000 |

Calculated range: -2.3 930.6
[Labeling 20.0
30.0

MOTE: Set Plan Window scale to output scale

Cancel

Figure 7-6: Terrain Calculation parameters to be used to generate TIN with Live Map DEM data.

The main screen should now appear similar to the one below.
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Figure 7-7: Main screen following TIN generation using topo data imported with LiveMaps.

Publicly available ortho imagery can be quite useful during the design process and can often be
more current and of higher quality than images sourced privately if the private data is several years
old. Live Maps can be used to streamline the download and import of publicly available ortho
images to be used as a background in Terrain and Location.

Live Maps Ortho Image Import Example

17. Select the feature named Layer #0 by clicking with the selection ¥ cursor or by using the
Select - By name function found in the Home ribbon.

18. Press the import R icon in the Web Mapping section of the home ribbon to open the Live
Map dialogue box. The Live Map dialogue box should appear similar to the one in Figure 7-2
above.

The area visible in the Live Map dialogue box should be zoomed to show the extents of the selected
feature and the default data source should be set to Google.

19. Press Save.

20. In the Save Form dialogue box, drag the Zoom marker to the far right to maximize image
resolution. The dialogue box should appear similar to the one shown below.



Save Form

Mumber of Tiles: 70

Image Size: 12.60 MB

£oom

16

Save

Pixel Size: 0647 M by 0.701 M

Mum Points in &rea: 3.3 million

17

Cancel

Figure 7-8: Save Form dialogue box with the Zoom marker dragged to the far right.

21. Press Save.

downloading and the size of the resulting file. Press Yes to continue.

Import Options

23. In the Save an Image File dialogue box, select a save location, name the file.

22. A Warning dialogue box will appear that informs you the number of tiles you will be

A progress bar will appear which illustrates the progress of the download. It will disappear, then a
Save an Image File dialogue box will appear.

After pressing Save, the Save as Image File, Save Form, and Live Map dialogue boxes should
disappear and the Import Options dialogue box should appear in the main window similar to that
shown in below.

Options  Projection  Rotate/Translate/Scale
| C:\Users\User|Desktoplimage. jog | Browse. ..
Lock
Reference Coordinate Image Display
Project Units Corresponding Raster Units (®) Display Al
o 0.0
X | -124.2196655273 Upper Left V (O Border Only
v [#8.0193241848 | [0.0 | () Image Only
Pixels Hide
Project Units
repEetn Warld File
X Size: | ,0000214577| MX: 1280
¥ Sizer | 0,000014354¢| MNY: 896 Open
Image Quality Save
Low High % Factor  Size
I 0.5000 3.3Mb Cropping
Adjustment Washout Modify...
rotation (deg) Low High Clear
Rubber sheet I
Interpolation Method Factor (0-1) 0.00
Inverse distance ~

Cance

Help

Figure 7-9: Import Options dialogue box.




Chapter 7 - Working with Live Maps

24. Press OK.

Note: Typically, most of the parameters in the Import Options dialogue box will not require updating
when using Live Maps. The exception to this is the Image Quality parameter. Depending on the size of
the file being imported the quality of the image may be adjusted to improve computer performance. If
you would like the image to appear in its full resolution, adjust the image quality marker to the far right
(% Factor of 1).

The main screen should appear similar to the one shown in the figure below.

Home | View  FestureTools  TemanModewng  CableAnalsis  GFS  Sewp Aan =

& O ieatuce || ("] | f7a, B copy
ol Buereams || N & 3 pste Spect || comonrese | @) R ‘
Tool || New Select || insert ([ Paste HD: A Polar / Dets Moge
Selection - | Feature < || re
Moge tew seieat |1 oaca
o R L v PR E B E

Eport import |

Figure 7-10: The main screen following the import of background imagery using Live Maps.

25. @File | New, do not save changes.
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8. 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.

Enawn
Data Points

Figure 8-1: Triangle Mode

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.

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>)

26. @ File | Open <Terrain>\LiDAR\Empty.terx
27.View | Retrieve Screen Layout <Defaults and Layouts> \Training\training model.ilt

28. Home | Insert File. From the Files of Type AutoCAD DXF (*dxf)
Select <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.

29. Set the Import Options dialogue box Options tab to match those shown below. Press OK.

Impert Options

Options  Projection  Rotate/Translate/Scale

Elevations Elocks
Points: ()20 @30 Insert blocks
. . Indude attributes as text
----- valid elevation range ----—

Al Minirum: 3D Model

Flgxirnunn;

Feature naming

DAum name using layer

Create TIN from 3D faces

Large file optimization

[ Group isolated points

Primary name:
l:l Show Log File

[#]save layer table

Cancel Help

Figure 8-2: Import DWG/DXF Options Dialogue box Options Tab

Softree Warning

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

[ Do not show me this message again

Figure 8-3: Softree Warning Message

30. Softree Warning appears - press Continue

31. View | 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.
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ten: - [Plan:1] Active Window

Home | Wiew  Festure Tools GRS

_ Setup Flan -2 x
AT Draw Feature = Copy
< 4 @ Copr iz € Measure Made
35 Type Feature || 4 [ Paste Special
Tool New Select Insert Paste HD: a Folar / Detta Mode Web Live
selection = || Feature - File Mapping  Map
Mode New ||_Select || Import Qlipboard Measurement ! Export
.
v
< >
o
NAFEOQAE SOBQARMQEQQ mwssemmmas  snsew | Rowiey

Figure 8-4: Imported Features (Road Edges, Slope Stakes and Right of Way)
32. Press the Terrain Modeling | Generate TIN button

Terrain Calculation

[] calaulate triangles [Jcreate boundary feature(s)
] Remove all existing contours
Triangles
Point Selection. ..
Maecirum side length: Indude all
Z-Value: Elevation
Contours

[Jsmoothing  Thirning dist. (project units): | 0.1
Major Contours Minor Contours

Major Contours  Minor Contours

Interval: |10 | Start: |;_35 |Er|d: |335 |

Calculated range: 239.8 3313

[Labeling  Firstlabel space (mm.):

Mext label space (mm.):  [gg.p

MNOTE: Set Plan Window scale to output scale

I oK I | Cancel |

Figure 8-5: Terrain Calculation Dialogue

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

34. Select the Major Contours tab and change the Interval to 10 and turn on labeling.
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35. To specify color and line-type, press the * button beside Major Contours. Change the color
to Green and the line-type to Thick (Medium). Press OK.

36. Press the plus button beside Minor Contours and change the color and line-type to Green
and 0-Solid respectively. On the Minor Contours tab, change Interval to 2. 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 8-6: 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.

37. Press OK to calculate triangles and contours.

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.
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Figure 8-7: 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:

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

Method 1: Limiting the length of the triangle

38. Terrain Modeling | Generate TIN button. Check Calculate Triangles box, un-check Include all
and change the Maximum side length to 50. Press OK.
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Figure 8-8: 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.

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

Feature Names: Highlighted ttems
CNTR-30 - Select
CNTR-31
CNTR-32 L
CNTR-33
CNTR-34 Select All
CNTR-35
CNTR 36
CNTR-35
CNTR-40 2z
CNTR-41 0
CNTR-42
CNTR-43 Advanced...
CNTR-44
CNTR-45
CNTR-48
CNTR-45
CNTR-50
CNTR-B1
CNTR-53
CNTR-54
CNTR-55 oK

v Cancel

Hidden Displayed

Figure 8-9: Select Feature(s) by name Dialogue Box

40. Press the Advanced... button and the Select Feature(s) by Name dialogue box will change
and look as in the figure below, select ROW from the dropdown list in the Predefined Layers
drop box and then press Select button. Press OK.

Select feature(s) by name

Feature Names: Highlighted tems Select Matching Mames
CNTR-D ~ Select |

CNTR
CNTR-3 Un-Select

CNTR-4 Minimum

CNTR-S Select Al rumericD: ||
CNTR-6 Maximum

CNTR-8 Un-Select Al numeric 10 I:I
CNTR-9
CNTR-10 Selected Predefined Layers
CNTR-11 2 ROW >
CNTR-13 -
CNTR-14 5II11|J|E!... Select
CNTR-15
CNTR-1&
CNTR-18 Use * or ? wildeard characters
CHNTR-19 to select all similar names.
CNTR-20
CNTR-21
CNTR-22
CNTR-23
CNTR-24

Un-Select

oK
v Cancel

Hidden Displayed

Figure 8-10: Select Feature(s) by name Dialogue Box with Advanced Section

41. Feature Tools | Join. You will be prompted 'Warning existing triangles will be cleared’.
Respond OK. One of the ends will be joined.

42. With the joined feature still selected, Feature Tools | Feature Properties. This activates the
Feature Properties dialogue box.
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Feature properties

Marme: | w | =il Stationing.. .

3D Feature Boundary

P

[]5urf. fval. Boundary Cancel

Figure 8-11: Tin Boundary Feature set in Properties Dialogue

43. 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.

44. Terrain Modeling | Generate TIN. Make sure that Major Contours and Minor Contours are
selected and press OK. The contours now fall completely inside the right of way boundary.

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.

45. Home | Select By Name. Press the Un-Select All button. Select the features called REDGE-O
and REDGE-1. Press Select button. Press OK.

46. Feature Tools | Join (if this menu is disabled, then you have not selected two features). You
will be prompted ‘Warning existing triangles will be cleared’ Respond OK.

47.With the joined feature still selected, Feature Tools | Feature Properties button. Change
Feature Properties so that Negative and TIN Boundary are enabled (see figure below). Press

OK.

MName; | REDIGE ” | =1l Stationing. ..

[Cisplayed
[#]Connected
[~]Elevations
[AMadelled
[JEreakiine
[#Megative

[(Jsurf. vel. Boundary Cancel

3D Feature Boundary

Figure 8-12: Negative Area set for a TIN Boundary Feature

48. Terrain Modeling | Generate TIN. Make sure that Major Contours and Minor Contours are
selected and press OK.
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Figure 8-13: Contours Generated with Road Surface Excluded

49. @ File | New. Do not save changes.

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.

# File | Open. Change Files of Type to Softree-Terrain File (*.TERX).

2. Select <Terrain>\DTM\pbreakline.terx. Press Open.
3. Terrain Modeling | Generate TIN button.
4. Inthe Terrain Calculation dialogue box:

o Turn on Major Contours, Minor Contours and Smoothing.



o Check Calculate triangles, change the Maximum Side Length to 60 (there are no void
areas in this model).

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

o Select the Major Contours tab and change the Interval to 5.0 and turn on Labeling. Press
OK.

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

e View  FeatureTools | Temain Modeling | Cable-Analysis  GPS  Setup Plan -ox
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Figure 8-14: Model of Creek with Poorly Generated Contours

5. As an optional exercise, we can view the triangle outlines that the TIN model create: Plan |
Plan Options | Surface tab. Enable Triangle outlines. 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.

6. Home | Select | By name in dropdown menu. Press Un-Select All, then select the 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

Feature Names: Highlighted tems
CNTRM-1 Py Select
CNTRM-2
CNTRM-3 Un-Select
CNTRM-4
CNTRM-5 Select Al
CNTRM-6
CNTRM-7 Un-Select Al
CNTRM-8
CNTRM-9 Selected
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Figure 8-15: Select Feature(s) By Name Dialogue

7. Enable the Feature Properties Panel a8 Enable Breakline. Press Apply.
8. Terrain Modeling | Generate TIN. Press OK to accept the settings.

After re-calculating, the contour lines now indicate a continuous gully as shown in the figure below.

[ aiso setprofie oply,

Field Value  Units
Hevaton  117.958
Easting 63.259
Northing  75.000
Length 160018 m.
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» e
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Figure 8-16: Contours After Breaklines Have Been Set

9. QFile | New. Do not save changes.
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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.terx.

Original ground.terx 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.terx)

After the rock was removed from the quarry, another survey was done and again imported,
triangulated and saved in a second Terrain file (excavation.terx).

SRR E co @IE QAR 5O QG mum— = P SAGEINIE ek SIS QAR H G R]Q - e
Figure 8-17: Original Surface Figure 8-18: Surface After Excavation
(original ground.terx) (excavation.terx)

2. Terrain Modeling | Calculate Volumes. This will activate the dialogue box below.



Volume / Surface Properties Calculation Dialog

Calculation Surfaces
(®) Volumes between 2 surfaces (O Volume enclosed by a single suface

Surface A |C:\Users\Puinc:\Doc:uments\so....ain\DTM\oﬁginaI ground tem |
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Surface Intersection Volume and Surface Properties Reporting

[ Calculate feature(s) + [ Volumes and surface properties by polygon

Remove existing feature(s) Cancel
nc:

Figure 8-19: Volume / Surface Properties Calculation Dialogue

Note: 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 Terrain Modeling | Calculate Volumes 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.terx. Press
Open. Surface A should be set to original ground.terx and surface B should be set to
excavation.terx. The order of these surfaces is not important as you will see later.

Volume / Surf. Properties Reporting

Surface A: |C:\Users\Puinc\Documerrts\soﬂree\tminingED\Tenain\DTM\onginal ground tenc | Original
Surface B: |C:\Users\PubIic\Documerrts\soﬂree\tminingEﬂ\Tenain\DTM\ew:a\ration.tem | Final v
Fill Val. Cut Vol.
Tatal 1734.8 302554.2
Volumes in Cu. m. Areasin Sg.m.
Cut = Volume abowve B and below A. Fill = Volume above A and below B. Copy to Clipboard

Figure 8-20: Volume / Surf. Properties Reporting Dialogue

4. Press Close.
The following steps demonstrate how to include two polygonal boundaries and calculate the volume

inside each one.
5. Home | Insert File. Select and open <Terrain>\DTM\boundary.terx. Open button. The Import

Options Dialogue box appears. Press OK.
6. Softree Warning may appear, select do not display again. 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 & putton on the tool bar.
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Figure 8-21: Original Topography with Boundary Polygons

7. Open the Feature Properties panel . Enable Surf/Vol. Boundary. Press Apply.

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.

8. Terrain Modeling | Calculate Volumes button to open the Volume / Surface Properties
Calculation dialogue box shown in below.

Volume / Surface Properties Calculation Dialog

Calculation Sufaces

(®) Volumes between 2 sufaces (7 Volume enclosed by a single surface

Surface A: |C:\Users\Public\Documents\so....ain\DTM\onginaI ground tenc

Surface B |C:\Users\Puinc\Documerﬂs\softree\tminingﬂ»ﬂ\Tenain\DTM\ew:a\ration.ti w | Browse

Surface Intersection Wolume and Surface Properties Reporting

[ Calculate feature(s) + Volumes and surface properties by polygon

Remove existing feature(z) Cancel
ne

Figure 8-22: Volume / Surface Properties Calculation
Dialogue - Volumes by Polygon

9. Check 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.



Valume / Surf. Properties Reporting

Surface A: SUsershPublich\Documents'\softree’training 804 Temain \D TM'ariginal ] Original
Surface B: C:A\Users'Public\Documents\softree training 80 Temain \O'TMexcavation ten | Final |
Boundary Fill Wal. Cut Val. Surf. Area (A) A Slope (4) Av. Slope Dir (&)
lease-0 14778 302553.9 428363 33 89
lease-1 257.0 0.3 347970 19 7
Volumes in Cu. m. Areasin Sq.m.
Cut = Volume above B and below A. Fill = Volume above A and below B. Copy to Clipboard

Figure 8-23: Volumes/Surf. Properties by Polygon
Note the cut, fill quantities and surface properties are reported for the 2 polygons (lease-0 and lease-
1).

10. Press Close. To view the values again, create a status window by Terrain Modeling | Display
Volumes button. Close window.

Volumes can also be viewed in the status portion of the Feature Properties panel.

11. With the boundary feature selected. Attributes can be added if you press the & putton at
the base of the Feature Properties panel and 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).

Status Window Fields

Available Selected
‘B Avg. S5 ~ Area Shift Up
Properties °' bVE ]
- W
Format CI . below Shift Down
Surface Properties
i3 Vol above
-3 Vol. below
=B surf, area
----- 2 Av. slope
i3 Av. slope dir
[ s B + =
Add Remove
Item Description
Wol, below: The volume of material below the current terrain surface (and above
Surface B).
CAMCEL

Figure 8-24: Add/Remove Items to Status Window

12. Press OK twice to return to the main screen.

13. The Status portion of the Feature Properties Panel displays the volumes associated with
each lease feature. Select each lease feature and see how the volume changes.



14. 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.

15. Terrain Modeling | Display Volumes button. The Volume/Surf. Properties Reporting dialogue
box will appear, then press Copy to Clipboard button.

16. Open Microsoft Excel® and create a new (blank) document. With the cursor positioned in the
first cell select menu Home | Paste.

The volume information should appear as in the figure below:

H ©- s
File Home Insert Page Layout Formulas Data Review Vi
alln - - —
N ?C“t Calibri 1 o-A s ==
B Copy -
Paste o - .l === | ==
- ¥ Farmat Painter B I U - & o ===|==
Clipboard Ma Font Ma Alignm
cs & Fe
A B T D E F G
Surf. Av. Slope Av. Slope
1 |Boundary FillVol. CutWol. Area(A) (A} Dir (A}
2 |lease-0 1477.8 302553.9 42836.3 33 89
3 |lease-1 257 0.3 34797 19 71
A

Figure 8-25: Volume Report Exported To Microsoft Excel®

17. Close your spreadsheet. Close Volume / Surf. Properties Reporting dialogue box.

18. @File | New. Do not save the changes.
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.terx.

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



Volume / Surface Properties Calculation Dialog

Calculation Surfaces
(O Volumes between 2 sufaces (® Volume enclosed by a single suface

Suface At |CAlsers\Publich\Documents'so....0\Temain\D TM'\stockpile tend

Suface B: 7|y Base (Surf Vol Boundary) Browse
Surface Intersection Wolume and Surface Properties Reporting
Calculate feature(s) + [ Volumes and suface properties by polygon
Remove exsting feature(s) Cancel
e

Figure 8-26: 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.

Volume / Surf. Properties Reporting

Surface A: MUsers\Public\Documents softree training 80' Temain \DTM'stockpile Original ~ ~ |
Suface B: [T Base (Suf Vol Boundary) [Fral |
Cut Val. Fill Val.
Total 145917.3 1158
Volumes in Cu. Yd. Areasin 5q.ft.
Cut = Violume above A and below B. Fill = Violume above B and below A. Copy to Clipboard

Figure 8-27: Display of Cut and Fill Volumes.

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 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

1. ‘@File |Open <Terrain>\Attributes\theme17_sw.terx



Chapter 8 - Digital Terrain Modeling

2. Home | Insert File. <Terrain>\DTM\Surface Display.terx. Press Open, Choose the default
conversion as shown in the figure below. Press OK.

Impert Options

Projection  Rotate/Translate/Scale

From Projection (File) To Projection (Current)
Projection: | Undefined Projection Projection: | Undefined Projection

==

Units: | Metric {meters)

Units:  Metric (meters)
File does not contain georeference information.

Cancel Help

Figure 8-28: Import Options Dialogue Box - Projection Tab

3. Terrain Modeling | Generate TIN to activate the Terrain Calculation dialogue box. Turn off all
options except Include All as shown in the figure below. Press OK.

Terrain Calculation

[ calculate triangles

[ create boundary feature(s)
[JRemove all existing contaurs

]

Triangles
Point Selection...
Maximum side length: Indude all
Z-Walug: Elevation Change...
Contours
Smoothing  Thinning dist, {project unitsj: | 0.1

|:| Major Contours |+ |:| Minor Contours |+

Major Contours  Minor Contours

Interval: | 125 Start: | &sp End: 1900

Calculated range: 860,0 1880.0
Labeling  First label space (mm. ): 20.0

Mext label space (mm. ) | 80,0

MNOTE: Set Flan Window scale bo outpuk scale

Cancel

Figure 8-29: Terrain Calculation Dialogue Box
Slope Vectors

4. Plan | Plan Options, then select the Surface tab.
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Chapter 8 - Digital Terrain Modeling

5. Check Slope Vectors box as in the figure below and press the B sign beside Slope Vectors
which will open the TIN Slope Vector Options dialogue box.

Plan Window Options

General Suface  Background Labels
Digplay type
[] Triangle outlines +
I TIN boundary +
Slope vectors
[[] Shading +
Z-value
Elevation
Change...

Figure 8-30: Plan Windows Options Dialogue Box - Surface Tab

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

Type in a Spacing for both X and Y of 200 as shown in Figure 8-31 below.

7. Press OK twice.

O O O O O

TIN Slope Vector Options

Vectors
[] Fixed size Auto size
Length {mm) per slope unit;  0.54446 Degrees
Mirimum length {mm.): Maximum length mm.):
o]
Format... Display at grid locations
Grid
Cancel

Figure 8-31: TIN Slope Vector Options Dialogue
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8. 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.

Terrain - themeTT_sw.ters - [Plan:1] Adtive Window

Home  Wiew Feature Tools Terrain Modeling Cable-Analysis GRS Selup Flan -

q @ T ¥ Previous Feature 6 4 Draw Feature Y Edit Comment €) Delete || ™3y ﬁ
¥ e Mext Feature 35 type Feature g Edit Label -% &

To Pan || Previous Met . New Select Vislble Plan
Point  Point t Feature to Frof > - windov

Select ||Copy o Clipboard

Feature

0 3
Selection = || Cptions )
Hew Feature Current Foint |

Mode wndow |

T . “

<

N E O EE }EEUE Q@AM &6 Q@ oz rmsozns TSRS 10830836

Figure 8-32: Slope Directional Arrows

Shading

9. Plan |Plan Options | Surface Tab. Turn off Slope and turn on Shading. Press the plus button
* beside Shading. Select Slope and Degrees as the shading type.

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

Autogenerate Shading Intervals

Numnber of Intervals:
Slope (deg.) Color
Min: 0.00 |1,reII|:|w v| +
0.00
woo (000 | [ NN -
90.00
Linetype
|N|:|ne v|
Hatchtype
ExzE B
Cancel

Figure 8-33: 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.

TIM Shading Options

Shading
() Blevation
(@) Slope
O Aspect

(") Light source

Light source

Degrees

=

Shading ranges

| A
[9.00 - 18.00]
[18.00 - 27.00] Add.
[27.00 - 35.00]
[36.00 - 45.00] Modify...
[45.00 - 54.00]
[54.00 - §3.00] > Remove

Slope (deg.): Min:0.00 Max:50.00

= 45 =
QK Cancel

Figure 8-34: Tin Shading Options Dialogue

11. The TIN Shading Options should match 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 8-35 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.
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.
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Home View Feature Tools. Terrain Modeling Cable-Analysis GPS Setup | Pan -mx

| q {§} <3 e %2 Previous Feature | & DrawFeature | i Edit Comment ete =
= Next Feature | %5 wpe Feature g 2
Tool Plan || Previous Mex | New 2 Select || Visible Flan
Point  Faine 5 Current Feature to Profile || Feature - Window

mbo
| Mew Select 10 Clipboarg|

Figure 8-35: Shaded TIN Model
3D Displays

Another method of visualizing the TIN is with a 3D Window.
12. Plan | Plan Options button. Turn off Shading found in the Surface tab. Press OK.

13. Open the 3D Window. Select - from the Navigation part of the bottom Status bar.

14. 3D | 3D Options. Change your 3D Options to match those shown in the figure below. There
are two tabs (controlled at the bottom of the dialog), Content and View. Press OK.

3D Options
(@) Manual Contral (set camera and target parameters)
() Show Extents
(! Wiew Current Point
(I Drive Through / Fly By (along current feature)
Camera Position Target Position
| mplicit from Angles, Distance v|  |Use coordinates ~|
Azimuth (camera to target) Easting (X)
Indination (camera to target) Morthing (Y)
Distance (3D) Elevation (Z)
Additional Camera Height |:| Use Current Point
Perspective Angle (0-180 deg.) Light (sun) Position
_ [ apply Lighting Effects
Use Forward leg for Azimu — 270=
Indination (degrees)
Contents  view
[Coc ] [ concel |

Figure 8-36: 3D Options Dialogue - View Tab
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View List General Display Properties

[CJorape Plan Image +
Show Current Point
[ 7rack Mouse

Dynamic Redraw

Vertical Exaggeration l:l

Display Features +
Display Triangles
232550 ] V] B

Shade Triangles

Backgrounds. ..

Contents  View

Cancel

Figure 8-37: 3D Options Dialogue - Contents Tab

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 ofcoordinates 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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Home  View  Feature Jools Terain Modeing Lable-Ansisis  GFS Setup w X

D §er Previcus Featurs j Lt Comment ) Delete 3 @ %

q ‘ {é} Y 7 X Newt Feature Y Edit iabel [ =% m
. sect Visible 10 10 O
(=l Featuee 10 Profite || @ Fait symb, "

Teol i revious Nest
Selection * || Options || P m

Kbdodessy) Windote) L Mgt &
S
_
s =
T
<
o [T

Figure 8-38: 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.

15. View | Pan, or select from the bottom status bar -, 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.

16. 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

17. <Left-click> (and hold) in the 3D window, you can now rotate and adjust the position of the
3D window.

18. @ File | New. Do not save changes.
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9. 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.

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. @ File | Open <Terrain>\Profile\topograph.terx.

You will see the features shown in the figure below.

Visible Flan
Window
Copy to Cliphoard |

Mode || Window | Havigation | MNew Feature Current Point || select

3 13

&MBEQO:'.HF ﬂmE qqﬂﬂ QQQ& Firs 0 61 Prs 0 1,389 450950 298,750
Figure 9-1: Stream Survey (topograph.terx)




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.

Create a Profile window using the stream feature as you fence section:

2. Select Stream-2 (the thick blue feature running across the middle) by clicking on it with the
selection cursor ¥ .

3. View | New Window | Profile from dropdown menu.

The new Profile window uses the current feature as the fence section; the feature name is part of the
Profile title bar (figure below).

4. View | Tile Vertically (or press 00 from the Status Bar) to show Profile and Plan windows side
by side (figure below).

Termain - topogragh.ters Adtive Windew

Home View Feature Tools Terrain Modeling Cable-Analysis GPS Setup Prafile

/6 fc aw Feature | S Edit Comment ) Delete :‘*. E

35 Type Feature || A Edit L

New Select Wisinl file
Featurs - W

rent Fea -.--.np-o..| e

Hew Feature

4 Stresm-2 [30~] [Current Feature) - Profile:]

[ 120
L 115
= 110
L 105
[ 100 o
-

o

— B

80

w e e a & £ 8 e 2 2 B 2
L . . . ol . I o - .

WA E e B DB QA AN @G @ e emssitmm 26988 120395 Sream.2 (30-)

Figure 9-2: 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 windows that do not contain the mouse.

5. Using key strokes <Ctrl + N> and <Ctrl + B> move the current point forward and backward on
the current feature.

6. Move your mouse around in the Plan window (don’t click any mouse keys!) and watch the
shadow cursor < in the Profile window.

7. 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. Use the Profile window options
to define an explicit scale with distortion:

8. <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.
Profile Window Opticns

Features Displayed Sub-Windows

Main: &+ | Curent

Projected/Intersected. ..

Scale

Horizontal:
Vertical:

[] Auto Scale 1.00

[ Fixed Window [15nap to poirt

Scroll Bars [ 1Snaptogid = Options...
Labels = [ Tin Paints B e
Grid = []Background [#

Figure 9-3: Profile Windows Options Dialogue Box
9. Clear the Auto Scale check box and change the Horizontal and Vertical scales to 1000 and
500 respectively.

10. 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.

11. 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.

12. Turn on Elevations and Grades labels: Profile | Profile Options to open the Profile Window
Options dialogue box (Figure 9-3).

13. Push the * button beside Labels to open the Profile Window Labels dialogue box.
14. Turn on Elevations and Grades by <double-clicking> on them in the list-box.

15. Press OK twice to return to the main screen.



The screen should now look like the figure below.
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Figure 9-4: Stream Profile with Elevations and Grades

P
i | ~

Reverse the direction of the stream feature:
16. Make sure the stream feature is still selected.
17. Feature Tools | Reverse button.

18. If there is a TIN surface in plan-view a dialogue box: “Warning, existing Terrain Triangles will
be cleared”, press OK.

Notice that the labels update automatically. One should note that this reversal does not change the
topographic contours and the natural direction of the stream would be such that the V’s in the
contour would point to the downgrade direction of flow of the stream.

19. @ File | New. Do not save the changes.
Cross Sections - 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:

¢ 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).



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.terx

This is the same example used in the previous exercise, see first figure in the “creating a profile”
exercise 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. Open the Feature Property B Panel.

4. The Feature Properties panel allows you to modify all properties (including the feature
Name). Notice that both the Elevations and Modelled checkboxes are selected.



Feature Properties o
Name: | v| -z

%
c.-.eted 3D TIN Feature

[]7IN Boundary
[]5urf. fvol. Boundary

- Symbol
Type: | None v| +
Color: |Autu v| +
- | Line/Border
Type: | 30 - Soid (4 mm) —
coor: [cne I - -
- | Hatching
Type: | None | v|
+
+
[ also set Profile Apply
Field Value Units
Index 3
Easting 410,130

Figure 9-5: Feature Properties Panel

Now we will create a draped feature for cross section display.

Note: A draped feature has only X and Y coordinates the elevation Z of the feature comes from the
existing terrain.

5. Plan | New Feature. This opens a feature properties dialogue box.

Note: If there is a feature selected, the feature created with Right-click | New Feature... will inherit the
current feature properties.

6. Change the Name to Cross Section.
7. Uncheck the Elevations check box (this also clears the Breakline property).

8. Press the Create using Mouse button to close the dialogue box and begin creating points
with the mouse.

9. Draw a feature with two points somewhat perpendicular to the stream (similar to that shown
in Figure 9-6)

10. <Right-click> mouse and choose mode Select with Mouse.
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Figure 9-6: 2D Feature Across the Stream

11. With the cross section feature selected, View | New Window | Profile button to view a fence
section of the feature.
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Figure 9-7: 2D Draped Feature Cross Section Depicts 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.terx and overburdenl.terx (separating
two overburden layers). These surfaces will be set as background terrains and the profile will be
draped on them.

To add background files:

12. Profile | Profile Options (also available in the right-click context menu) to open the Profile
Window Options dialogue box.

+

13. Ensure Background is enabled and press the button to open the Background Display
Files dialogue box (figure below). Press Add... and choose <Terrain>\Profile\overburden.terx
and press OK.

14. Repeat for <Terrain>\Profile\overburdenl.terx.
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Figure 9-8: Adding Background Files
15. You should still be in the Background Display Files dialogue box. The next two steps set the
color and hatching for each layer.
16. Select file overburden.terx and press the Properties... button.

17. Within the Background Display Properties dialog, select Profile Feature Format button and
set the color to green and hatch type to dots 2 (Figure 9-9).

Line-types and Symbols

Symbol
Type: | None v|
Color: |Autn v| +
Line /Border
Type: [ 0- sold — V]
o [green I | '+
Hatching
oe: [ ETER
Backaround: +
Forearound: +
Cancel

Figure 9-9: Configuring Background Surface Format.

18. Press OK twice to return to the Background Display Files dialog.
19. Repeat for overburdeni.terx (choose your own color and hatch type).

20. Press OK until you have returned to the main screen.



Your Profile Window should now appear similar to Figure 9-10.
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Figure 9-10: Profile Window with Multiple Layers

21. @ File | New. Do not save the changes.

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 /New. <Terrain>\Profile\topograph.terx. This is the same example used in the
previous exercise, refer to figure at start of the previous section.

2. Select the thick blue feature (Stream-2) by clicking on it with the selection cursor 7.

3. View | New Window |Profile from dropdown list 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.

Turn off auto-scaling by doing either of the following:

4. Profile tab | Window group | Profile Options button. Opens the Profile Window Options
dialogue box. De-select Auto Scale and set the horizontal and vertical scales. Press OK.

5. Press the zoom button Q~; you will be prompted “OK to turn off auto-scale?” Choose OK.

6. Zoom and scroll to center the stream profile.

7. <Right-click> in the Profile window and choose mode Edit/Insert Points with mouse N,
Add a point at the end of the feature:

8. Click to the right of the last point on right; respond OK to the warning.



9. Move your mouse around observing the captured point and connecting segment.
10. Click a second time to anchor the new point.
Edit an existing point:

11. Move your mouse over one of the vertex points in the feature, note that the mouse changes
to the edit cursor « 1. (The first point of a fence feature, however, is not editable.)

12. Click on a vertex . - and capture the point.
13. Move your mouse around observing the captured point and connecting segments.
14. <Left-click> again to anchor the point in a new position.

15. View | Tile Vertically button to show Profile and Plan windows side by side as in the previous
exercise.

16. Because you have just modified one of the features in the model, your contours will be out of
date. Terrain Modelling | Generate TIN.

17. Press OK to re-calculate with the previous settings.

18. '@ File | New. Do not save the changes.

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.terx. 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 9-11: topograph.terx In Plan View

2. View | New Window | Profile from dropdown list. This opens a Profile Window with the
feature name, STREAM-2.

Note: The Status Bar:

You can open or re-activate windows at any time using the Status Bar navigation buttons. To ensure it is
displayed, right-click in the Status bar and make sure Navigation is selected.

Re-activate the Plan Window, by pressing N,

Using the Selection cursor ¥ in the Plan Window, select the upper stream bank (the upper
blue dashed line) 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).

5. View | New Window | Profile. A new Profile Window will open displaying STREAM-O.

Current Feature to Profile changes the Profile Window to display the current feature (this
function changes the active Profile Window).

7. Switch back to the Plan Window. <Left-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.



8. Plan | New Feature. Change the feature name to ROADCL and make sure Displayed,
Connected, and Modelled are on - this creates a Draped Feature (as shown in the property

image to the right of the options within the dialog). All other properties should be off. Press
the Keyboard button.

9. 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>

Feature Coordinates - ROADCL-0

Pt. x Y Z Comment
1 399,20 -275.20 -3993.00
2 399.40 -288.70 -39939.00
3 399,40 -296.00 -3993,00
4 398.80 -310.60 -89999.,00
Prev
Mext
Add
Delete
Current Point: Options
X v [ 5urvey Format
[ 338.30 |[-310.60 -3999,00 [curves
Comment + LatfLon
| | # Decimals:
oK Cancel

Figure 9-12: Feature Coordinates Dialogue Box

10. Do not press <Enter> after the last coordinate (if you accidentally do, use the Delete button
to remove the last 0,0 coordinate).

11. Press the Update List button to accept the last coordinate.

12. Check the above coordinates if satisfied they are correct, press OK. Notice the Plan Window
now displays the new ROADCL feature.

13. With the feature selected, select menu View | New Window | Profile. Refer to Figure 9-13.
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Figure 9-13: ROADCL Profile
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14. Profile | Window | Profile Options. Re-ensure Auto-Scale is checked 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.
15. Set the Ratio (V to H) to 10.0. Press OK to close the dialog.

16. To create a cross section parallel to the creek, select Profile | 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>

17. 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 9-14.

Feature Coordinates - SECTION-0

Pt. X Y z Comment

-287.10 99.99
2 421.70 -291.70 -9999.00

Prev

Mext

Delete




Figure 9-14: Feature Coordinates - Section-O Dialogue Box

18. View | New Window | Profile. A Profile Window appears with the feature name, SECTION-O,
in the bottom status bar.

19. Notice there is another feature in the Profile Window. This is feature STREAM-2 projected
onto the SECTION-O profile. See Figure 9-15.
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Figure 9-15: Screen Shot of STREAM-2 and SECTION-O 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
.- section
feature

displayed
intersection
paint

intersection
feature

Figure 9-16: Intersected Feature (Plan View)



Projected features are displayed on the profile by projecting perpendicularly onto the fence section.

fence
. section

\ - " feature

displayed
- projection
- paint

projected
feature

Figure 9-17: 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.
20. To display intersection of ROADCL on the creek section (SECTION-0):

a. Select Profile Window SECTION-O. With the cursor positioned in the Profile window, right-
click and select Active Window (Profile) Options.

b. Click on the Projected/ Intersected button.

c. Inthe Intersected Features group box, press the Select button. Find and Select
ROADCL-O. (figure below) Press OK until you have returned to the main screen.

Profile Projected/Intersected Features

Projected Features Intersected Features
Select... Select...
Clear Clear
Get Selected Get Selected
Clear Selected Clear Selected
Get Mear Get Near
Mear Tolerance:
1
Cancel

Figure 9-18: Profile Projected / Intersected Features



d. Home | Select | By Name from dropdown list. Press the Un-select All button and select
the ROADCL-O from the list with a <double-click>. Press OK to return to the main
screen.

e. <Right-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.

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

21.To position the culvert pipe in the stream, activate the road centerline profile ROADCL-O.
Click in the white space and press the Profile button ™ until the ROADCL-O title appears in
the Profile Window title bar.

22. Position the cursor in the Profile Window, right-click and select Active Window (Profile)
Options. Deselect the Autoscale checkbox and set both horizontal and vertical scales to 200.

+

23. Select Snap to Grid and press the plus button * to set the grid space (SpaceX and SpaceY)
to 1.8 m (to create an 1800 mm diameter pipe). Press OK. Return to the main screen.

24. Profile | Draw Feature. Draw a horizontal line in the Profile window one grid space wide (1.8
m). Each point requires two left-clicks.

25. With the feature you drew still selected. Feature Tools | Shape. Choose Diameter to circle
from the list box. Press OK.

26. Feature Tools | Feature Properties. Change the name to PIPE. Press OK.

27. Press <Ctrl + M> key to enter move/size mode or press the Move/Size % pbutton. Move the
cursor inside the circle. Note it changes shape to a four-headed arrow.

28. <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 like the screen capture in the figure below:
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Figure 9-19: 1800 mm Pipe Displayed in Road Centerline Profile

29. Click on the Profile Window button ® until SECTION-O is displayed.

30. Profile| Profile Options. First, de-select the Autoscale checkbox and set both horizontal and
vertical scales to 200.

31. 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-O.
Press OK three times to return to the main screen.

32. 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). This should appear similar to the figure
below:

Figure 9-20: Culvert Displayed in SECTION-O Profile

The next step is to draw a road template on the cross section:



33. Press the Profile| New Feature button. This will create a new feature with Displayed,
Connected, Elevation and Modeled turned on. Select Create using Mouse.

34. <Left-click> once in the Profile window. Before continuing to draw our new feature, we will
add labels to assist us.

35. With the cursor positioned in the Profile window. <Right-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%).

36. With the length and grades displayed, draw a road prism for a 10m wide road similar to the
one shown below.
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Figure 9-21: Cross Section with Road Template

37.Repeat the process to draw the top of the pipe. Press the Profile | Draw Feature button... |
<Left-click> once over the Profile Window.

38. 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.

39. 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 9-22: Cross Section with Preliminary Culvert Position

40. Using the selection cursor ¥, select the top of the pipe feature. Feature Tools | Duplicate

or press the <Ctrl + D> to duplicate it. Move the cursor inside the new feature. Click and drag
to move it to the bottom of the circular pipe feature.

41. Using the selection cursor ¥, select the circular pipe feature in the center of the Profile
Window. Feature Tools | Duplicate. 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 9-23: Cross Section with Culvert Position
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42. Changing line-types makes it easier to identify the culvert features in the Plan Window.

43. Open the Feature Properties panel E. Using the selection cursor ¥ depress <shift>, select
the top of the pipe, the bottom of the pipe, and the circular elements. Under Line-types,
Symbols: Choose Line-type 5-thick (medium) and check Also Set Plan indicating that changes
will also affect the Plan Window. Press Apply.

44. Activate the Plan Window by pressing the Plan button ‘;&c_ Your screen should be similar to
the figure below.

1 - topograph.ter - (Plan:1]

Hame View Feature Taols Madeling G5 Setup Man =%
,q {é} : : e pr sture A Draw Feature || S Edit Comment ) Delete l:"'\ n
= i v 35 Tpe Feature || A Edit Label *
Tool Fan || Previous Next New Select wisible Flan
Selection = || Options | Point  Point £ ture to Prafile || Feature G £att symba v Windaw

Made || Window Navigation | Hew Feature J Current Foint select ||Capyta Clipboard
‘ Feature Properties ax
é PMame: CNTR, =10 Renzme

Cornected 30 Non-TIN Feature

DT OIEIELE]

acieled -
tegotive
 TIN Boundary -

Surf.val, Soundary

] Al Set Profie

Ficld Veke  Uhits
Index <0
Emtng 413983 v

N B e BR ADBAABE |8 A
Figure 9-24: Plan Window with Culvert Position

45, & File | New. Do not save the changes.
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10. 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. To illustrate the concepts of
grading we will design a platform.

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.

Set initial pad location
Grade pad to topo TIN

Create graded pad TIN

Calculate volume between pad
TIN and topo TIN

NO YES

Figure 10-1: Procedure for Balancing Cut and Fill

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.terx”) in the
background for reference.

1. Ina blank Terrain file, bring in the original ground terrain file in the background: Plan | Plan
Options | Background tab | Add... button and select
<Terrain>\Grading\OriginalGroundGrading.terx. Press Open.

2. Use Zoom Extents (View | Zoom Extents) or Pan the view if the background is not visible.



Now, we will draw in the pad for grading:

3. Plan | 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

ame: il | Stationing...
3D TIN Feature Create using

Mouse
Keyboard...

[]TIN Boundary
[]5urf. Vel. Boundary

Cancel

Figure 10-2: Feature Properties Dialogue
4. Create a rectangular platform by adding coordinates: Press the Keyboard... button, and the
Feature Coordinates dialogue box for the new feature called “Platform-0” will appear.

5. Add the coordinates found in the figure below. Make sure not to press <Enter> after the last
entry, instead press Update List. With Survey Format option unchecked, press OK.

Feature Coordinates - Platform-0

Pt. X Y z Comment
1 309725.00 6060624.00 1175.00
2 309864, 15 6060522.90 1175.00
3 30871191 6060313.37 1175.00
4 30957275 0060414.46 1175.00
3 309725.00 6060624.00 1175.00
Prev
Mext
Delete
Current Paint: Options
X: AE Elev: [ survey Format
EEFEE  |[s0s0524.00  |[1175.00 | [Jcurves
Comment + Lat/Lon
| | # Dedmals:
Update List
OK Cancel

Figure 10-3: Feature Coordinates Dialogue

This should result in a rectangle the same as the figure below:
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Figure 10-4: Initial Pad Location Overlaid on Topo Contours

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.

7

origiwmy on feature

=

,

interpolated slope lines

Target surface

Figure 10-5: 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.

6. With the rectangle selected. Open the Grading Dialogue box: Terrain Modeling | Grading.
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7. Within the Grading Dialog box press the Browse... button and select file
<Terrain>\Grading\OriginalGroundGrading.terx. Press Open. Change the other fields to
match those shown in the figure below. Press OK.

8. Still within the Grading Dialog box, check boxes Interpolate; Spacing: 5.0; Set breakline
property. Check all the boxes under TIN / Volumes: Set Daylight to TIN boundary; Calculate
TIN; Calculate Volumes.

Grading Dialog pod

Orientation
®@Left  ORight (OBoth
Target Surface
@ File (O Elevation (O current
File | C:\Users\Public\Documents\softreeitrain + | Browse...
Left Slopes [ Cross Section Right Slopes [ Cross Section
Cut 100.0 11 - 100.0 1=1
Fill 100.0 11 - 100.0 11
[Juse Template - Use Template -
Slope lines TIM [ Violumes
Interpolate  Spacing: | 5.000 Set Daylight to TIN boundary
Set breakline property Calculate TIN +
Calculate Volumes
Cancel

Figure 10-6: 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.

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.

9. 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).
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Volume / Surf. Properties Reporting

Surface A: | | |Fir'|a| vl
Surface B: |C:\Users\Puinc\Dccuments\soﬂree\irai....rain\Grading\DriginaleundGrading.ter | |Drigina| V|
Cut Vol Fill Wal.
Total 107232 58619.3
Volumes in Cu.m. Areasin Sg.m.

Cut =Volume above A and below B. Fill = Volume above B and below A.

|Ccpyto Clipboard| | Close I

Figure 10-7: Volume/Surf. Properties Reporting Dialogue Box

To balance the cut and fills, let’s try dropping the pad by 1-meter increments.

10. First, select the pad if it is not already selected. Select the pad top by using the selection
cursor V. Itis not necessary to select the slope and daylight lines. (Refer to the Figure

10-8)

H Vi

ome. iew  Feature
Generate Delete || Calculate Display || Grading Merge Simplify  TIN
Volumes Volumes Terrain Operations
TIN/Contours Volumes Other Functions

Tools | TerrainModeling | Cable-Analysis  GPS  Setup Plan

~  Properties

Name: | Piatform

Line/Border

Hatching

[ Ao Set Profile

Field Value
Full name Platform-0
Easting 309725.0
Northing 6060624.0
Elevation 1175.0
Area 4.5
Length 8620

Aol

Units

Figure 10-8: Screen Shoot with Pad Top Selected

11. Feature Tools | Transform. You may get a Terrain warning dialogue box as shown in the
figure below. Press OK. Select the Rotate/Translate/Scale tab.
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Terrain

0 Warning, existing Terrain Triangles will be cleared.

Figure 10-9: Terrain Warning Dialogue Box

12. Uncheck Disable (no coordinate adjustment) box. Change the Shift Offset Z to -1 as shown
below. Press OK.

Coordinate Transformation

Projection  Rotate/Translate/Scale

[[] Disable {no coordinate adjustment)

Rotation Origin
Angle (deg): The origin is used X |3p9718.455
P ] Theotn i 05713455 |
NOTE: Angle is measured scale operations Y. |6060468 685
courter clockwise in degrees _
o ]
Shift {offsets added)
Offset X: D Offset Y: |D | Offset Z: |1| |

Scale factor {multiplier)

Scale X: Scale Y: Scale Z:

MOTE: Operation order is Rotate | Scale | Shift

Cancel Help

Figure 10-10: Coordinate Transformation Dialogue Box

13. Terrain Modeling | Grading button. Press OK.

Volume / Surf. Properties Reporting

Surface A: || | Fndl -
Surface B: |C:\Users\Puinc\Dccumems\soﬂree\trai....rain\Grading\OriginaIGroundGrading.ter | Original
Cut Vol. Fill Waol.
Total 17584.7 4616591

Figure 10-11: Volumes After Dropping the Pad by 1-meter
14. Open the Feature Properties panel. You should see the elevation of the platform decreased
from 1175 to 1174 in the status portion.

15. Transform the elevation down 1m again. Repeat the above transform, grading, TIN and
volume calculation as in Steps 11 through 13. Press OK. Once the grading calculation has
completed you will notice that there is still too much fill.

16. Now select Feature Tools | Shift. Change Z to 1172.5 as shown in the figure below. Press
OK.
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Mew Current Point Coordinate

05725, 000

¥ | 6060524.000

Z | 1172500

Features will be shifted the same
amount as the current point.

Cancel

Figure.10-12: Using Shift to change elevation of “Platform”

17. Terrain Modeling | Grading button. Press OK.

Volume / 5Surf. Properties Reporting

Surface A: | | Original
Surface B: |C:\Users\Puinc\Documents\soﬂree\IlEi....ain\Glﬁding\Ol‘iginaleundGmding.terx | Final w~
Fill Vol. Cut Vol.
Total 301303 30073.5
Wolumes in Cu. m. Areaszin Sq.m.
Cut = Volume above B and below A. Fill = Volume above A and below B. Copy to Clipboard

Figure 10-13: Screen Shot of Final Cut and Fill Slopes
The cut and fill are close to being balanced. (Refer to figure above).
18. @ 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.

1. '@ File | Open <Terrain>\Grading\OriginalGroundGrading.terx A contour file will appear on
your screen.

2. Next, we will merge the pad terrain into this terrain file. Terrain Modeling | Merge Terrain.
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Merge Surface Options

Source temain file to be merged

File: || | Browse...

Optiong... Cancel

Figure 10-14: Merge Surface

3. Before continuing, make sure that the slope stakes on the pad form a distinct boundary. This
is done by pressing the Options... button and check Include inside stitching (source)
breakline in the TIN Merge Options dialogue box as in the figure below. Press OK twice.

TIN Merge Options

Stiching Between Surfaces
Indude inside stitching {source) breakline.
[Jindude outside stitching {destination) breakline.

Outside stiching offset: | o,010000

[Jcreate hole only (don't insert source terrain),

Cancel

Figure 10-15: TIN Merge Options

4. Press the Browse... button. Select <Terrain>\Grading\ pad-grading after volume calc.terx. A
“Warning No Space for Undo” message box may pop up (figure below). Press OK to continue.

Warning Me Space for Undo

Waming there is not enough space to UNDO this operation
Do you wish to continue ?

Cancel

[] Dent display this message when this occurs in the future

Figure 10-16: 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.



Simpiify  TIN
Operations

Apply.

' » ' @
WA @ BEEG e eERSDNE QA B M ] Q @ mommoms Cwomser  seouss

Figure 10-17: Platform Merged into OriginalGroundGrading.terx

5. Terrain Modeling | Generate TIN. Set the parameters as shown in the Terrain Calculation
dialogue box below and press OK to re-triangulate the surface.

Terrain Calculation

Calculate triangles [[Jcreate boundary feature(s) |+
Remove all existing contours
Triangles
Point Selection. ..
Indude all
Change...

Figure 10-18: Terrain Calculation Dialogue Box

6. To view the platform file merged into the OrignalGroundGrarding.ter contours let us look at it
in 3D. View | New Window | 3D from dropdown menu. Rotate as required and you can see
that the two files have been merged.
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Home | View l FeatureTools  Temain Modeling  GPS.

"BAP B O 4« ¢ Temain- OriginalGroundGrading.ter - [3D Views1] | Active Window

Setup | 3D |

@ zoom200% @, Zoom Extents
Q zooms% @ ClearZoom
Q Zoom Window ) Pan

Zoom

- ||| & cascade

[ Scale Lock [0 ite Vertically

@ O

Switch  New  Addto

B3 Tite Horizontally | window~ Window = Panel =

Window

2 [select Sereen Layout .. ~ || [ save

B Retrieve

©Q Delete

Screen Layout

Repaint
Al

View Options

-

Figure 10-19: 3D Image of Merged Files (Platform.terx and OriginalGroundGrading.terx)

Switch to
Toolbar Mode
Look

Haries

[pisplayed
[Jconnected
[elevations
[Dvodeled
[ereakine
[negative

[N Boundary
[[Jsurf. pvl. Boundary

symbol
Type;
ol
Line Border
Typet
oot
Hatching
Type:
Backaraund:

Foreqraund;

Field Value  Units

<
= =

7. @ File | New. Do not save changes.
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11.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.

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. View| 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. Home | Insert File. From the Files of Type pull-down choose Softree Traverse Document
(*.TR41,*.DB1). Select <Terrain>\Survey\road.trl. Press Open.

&« v P <« training70 » Terrain » Survey v O Search Survey el
Organize = MNew folder =y O @
training70 ~ MName - Date modified
RoadEng Civil L prlinedrt 2013-05-02 6:15 P
SoftreeOptima L. radiall.trl 2013-05-02 615 PN
Terrain Lo road.trl 2013-05-02 6:15 Ph
Attributes @ siternap 2013-05-02 615 PN
Bitmap &Y traverseter 2013-05-02 6:15 PN
Cad L. traversetrl 2013-05-02 6:15 PM No preview
DTM available.
Enter
Grading
Import
LiDAR
Profile
Survey P 2
File name: | road.trl i | All Supported Files (*.asc;™.bedy™ ~
Cancel

Figure 11-1: Insert File - Softree Traverse Document

3. Press OK to bypass the Import Options dialogue box.
4. Display the profile: View | New Window | Profile from drop down menu.
5. Profile | Profile Options. Change Ratio (V to H) to 10.0. OK.
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Profile Window Options

Features Displayed Sub-Windows
Main: |road-ﬂ | |Current|

| Projected/intersected... |

Scale
Horizontal: 11357.2

Vettical: | 1139.72
i Auto Scale  Ratio (Vta H):

Ficed Window [ Snap to point

Scroll Bars [JSnaptogid = Options...
Labels [ Tin Points
Grid [#/ [ Background =

Figure 11-2: Profile of a Survey/Map Traverse Document

Terain - untitied? - [ros b e} - ProfilesZ Acthve Windaaw

Mome  View  FeatureTools  Temain Modeling able-fnalysis  GFS  Setup Frafile
_q {'é} . . ‘g Previous Faature o v Feature | G Edie Comment € Delese e ﬁ
£ Mest Feabure 35 trpe Feature || Ap Et Labe "* =
Tanl Frofie | Previcus Next New Select
Selechon» | Dplions || Puinl  Point @8 Cument Feature to Profie || Feature 4 Eoit symbal -
Mude Window: Mavigation Hewr Festure Current Paink Select
= 410

Wisibie Frofile
Wind aw

| Copy ko Cliphoard

4no
= 390
= 300
= a0
— 360 A |

— 350

E- 330 A

Figure 11-3: Profile of a Survey/Map Traverse Document
6. The scale has automatically been set to fit the entire traverse into the Profile Window. To

change the scale: activate the Profile Window. Profile | Profile Options as shown in the figure
below:
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Profile Window Options

Features Displayed Sub-Windows

Main: = | Curent

Projected/Intersected. ..

Scale

Horizontal:
Vertical:

[ Auto Scale 10.00

Fixed Window (] Snap to point
[1 5croll Bars [Snaptogid = Cptions...
Labels =/ []Tin Points Select
Grid # [JBackground =

Cancel

Figure 11-4: Profile Window Options Dialogue

De-select Auto Scale. Set the Horizontal scale to 4000, the Vertical scale to 400 as shown
above. Press OK.

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).

9.

To examine the profile near the proposed culvert at station 522 (the grid numbers in the X
axis correspond with the stations). Using <Ctrl + N> and <Ctrl + B> move the current point to
station 522 (as shown below). You can also use Previous Point and Next Point buttons in the
Profile tab.

Terrain - untitled? - [road-0 (30) (Current Feature) - Profile:2] Active Window
Home View Feature Took Terrain Madeling Cable-Analysis GPS Setup Profile -2X
< @ 3 Previous Feature £ & Draw Feature || g Edit Comment €3 Delete |~
iﬁ ﬂ)ﬂ - -
£ Next Feature 36 type Feature || Ag Edit Label *
Toal Profile || Previous Mext - i lew Select
|’.=mi n~ || Options || Point  Point ¥ Cument Feature to Profile || Feature G Edit Symbol g
Mode || Windou | Navigation Mew Feature Current Point select |
— 290
{— 285
— 280
— 275
— 270
.
— 265
-
=2
=
— 260 =
E
=
S
=
=
— 255 e
B
=
=
— 250 -
g = o
= = = a = = = = = = = = = = = = = = 2 2
= . 3 £ 2 s @ 2 2 S 2 2 2 2 2 s 2 s 2 5] E
8 = ‘| = 2 & E ] g 2 2 o = 8 = £ 3 8 s & =] =
P PN I/ N |- L P R | A . . L L | | " | P N I A L. . |
NEBEONwE SMNE QR DM Q@ mwrrmewies s ams —

Figure 11-5: Profile with Current Station at 522

10. To display the station numbers: Profile | Profile Options. Press the plus button * next to

Labels. <Double-click> to select Stations. Press OK to return to main screen. The Station
numbers are now displayed.
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Active Windo

Home FeatureTools  Terrain Modeling  Cable-Analysis  GPS  Setup
ﬂ “(:3 : : % Previous Feature 4 Draw Feature || G Edit Comment € Delete ﬁ
£ Next Feature 35 Type Feature || Ap Edit Label =
Tool Profile || Previous Next ew Visible Profile
Selection ~ || Options || Point  Point 453 Current Feature to Profile || Feature 4 Edit symbol Window

Mode || Window Navigation New Feature Curent Point Copy to Clipboard

— 290 S

f— 285

— 280

- 275

— 270

— 265

620

— 260

Culver!; 300

[— 265

Cubveri: 300

84.0

— 250
=
=
3 =4 S
| P [

|
NvHEORTE FOBARABE QQ mewmeers e weem
Figure 11-6: Traverse Profile with Station Numbers Displayed

— 150
— 200
— 250
— 300
— as0
— 450
— 500
— 550
— 600
— 650
— 700
— 750
— @00
— @50
— a00
— 950
— 1000
— 1050

11. @ File | New. Do not save changes.
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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 | Open. <Terrain>\Survey\site.map (You may need to adjust the file type drop-down
to include .map files). Press Open.

2. Make sure that Include Side Shots is not checked in the Import Options dialogue box. Press
OK.

3. View | Retrieve Screen Layout <Defaults and Layouts>\training\training site.ilt

4. View | Zoom Extents. Your screen should resemble the figure below.

Terrain - untitledd - [Plar1]

daw= W i
Window Sereen Layout View Options || Display |

- ~

'&MEEQ“HE &mE Qq@ﬁ QQQ Firs: 0 64 Prits: 0] 133 208 152
Figure 11-7: Imported site.map

For presentation purposes, the imported survey information will be re-formatted and 'cleaned up'.
5. Home | Select | By Name from dropdown list.

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. 63 features should be selected. Press OK. The selected
features are displayed in magenta.



Select feature(s) by name

Feature Names: Highlighted tems Select Matching Mames
P-LINE-D ~ Select .
+RADIALT-D [RADIAL" ]
v RADIALT-1 Un-Select
v RADIALT-2 Minimum
+RADIALT-3 Select Al numeric: 1D: |:|
+RADIALT-4 Maximum
VRADIALTS Un-Select Al numeric D: |:|
+RADIAL1-E
+RADIALT-F Selected Predefined Layers
+RADIALT-8 83 il
+RADIALT-S !
wRADIAL1-10 Simple... Select
v RADIALT-11 Tmtzer
v RADIALT-12
v RADIALT-13 Use * or 7 wildcard characters
wRADIALT-14 to select all similar names
v RADIALI-15
+RADIALI-16
wRADIALI-17
+RADIAL1-18 T3
+RADIALI-15
7 Cancel
Hidden Displayed

Figure 11-8: Select Features By Name Dialogue

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???7?" or "?2ABC*" 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. Feature Tools | Line Types, Symbols button. Set symbols to Cross. See figure below. Press
OK.

Plan Window Feature Formatting

Symbol
R Cross - v |+
Color: |Aut|:l V| +
Line/Border
Type: [ 0- soid — ]
coer: [oce I -
Hatching
Type: | Hone [ | V|
"
"
[ also set Profile Cancel

Figure 11-9: Line-Types and Symbols Dialogue
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OK.

8. Feature Tools | Feature Properties button. De-select the Connected property option. This will
make the feature a Loose 3D Tin Feature, as shown in the picture within the dialog. Press

Feature properties

MName: | RADIALL

v

[]Displayed

(S ——
[“Elevations

[AModelled

[Breakiine

[Megative

[]7IM Boundary

[]5urf. Vol Boundary

Loose 3D Tin Feature

Cancel

Stationing. ..

Figure 11-10: Feature Properties Dialogue

Selection Cursor ¥.

Plan Labels - Selected Features (1)

Press OK.

9. Select the P-Line traverse (the only remaining linear feature) by clicking on it with the

10. Feature Tools | Labels. In addition to what is already selected, select Stations (Survey) by
double-clicking on the list box entry.

Change labels for the cument feature

Label  Postion

Comments (Survey)
+" Contour Labels
Culvert (Survey)
" DXF Labels
Bevations
Feature Mame
+" Hoating (not attached to a feature)
Grades
Herizontal Distance
Horz. IP &t Curves
Index
Index (Survey)
Morthing-Easting
Stations

Tetal SN IS0 wrmecnrh

Size: Display

£l
(®) Fixed size in points (paper space)
() Variable size in project units (AuteCAD)

Font...

black

.

Options...

Format
Style:
Copy
Paste

Reset

choose a style to apply....

[ Reset all existing point and feature formatting

Traneparent

Refresh

Cancel

Figure 11-11: Label Selection and Formatting Dialogue
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Terrain - untitiedd - [Plan:1]

Home View Feature Tools Terrain Modeling Cable-Analysis GPS Setup Pan -TX
SOk = lineTypes, Symbols % é 7 wanstorm || {f) Reverse X Break - @ & Interpolate Points & Butter -
£ &) crop
A, Labeis 1 Shitt #jom X intersect #€ interpolate Sections || (3l Duphcate | _
Feature | Amange || Move, Size, 5 Shape (7] Rubbershest
Properties L Coordinates Ordec Rotate WP Assign (DCose ) Delete o] Simplify / Smooth
Aftributes Display Order Position Modity | Features Create New Image
s —
~
N A y
% «&'\ P
B A
< ¥ 5\. gt -
o ~
/’/ -
- - "
0
<

NWWwHEQeE  SOBARABN ’A{ Q.

>

Figure 11-12: Site Plan after Formatting

11. Terrain Modeling | Generate TIN button to create a digital terrain model (DTM) and calculate
contours. Set the parameters as shown in the figure below. Press OK.

Terrain Calculation X

[Fcalaulate triangles

[ create boundary feature(s)
[“IRemove all existing contours

Triangles
Maximum side length: [include all

ET—
Contours

[“]smoothing  Thinning dist. (praject units):
[CIMajor Contours [ Minor Contours

Major Contours  Minor Contours

Interval: Start: End:

Calcuiated range:

84.0

131.0
[rabeling ~ First label space (am.3: | 20.0
Mt label space (mm.): [ 800

NOTE: Set Plan Window scale to output scale

o] |

Figure 11-13: Terrain Calculation Dialogue

Your screen should now display contours of the stream crossing as shown in the figure below.
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Home  View  FeatureTools | TerrainModeling = Cable-Analysis  GPS  Setup Plan - = x
Generate Delete || Calculate Display || Grading Merge Simplily  TIN
Volumes Volumes errain Operations
TIN/Contours Volumes Other Functions
A Properties ax

[ also set Profile Aoply.
Field Value  Units

Index 1

Elevation 131.0

Easting 40

Northing 58

Area 0.0 Ha.

Plan Scale 200.0

Profle.. 25243

Profile 2524.9

)

Sw B EEOS ]

Figure 11-14: Site Plan with Contours

12. @ File | New. Do not save changes.
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12. Creating Custom Symbols & 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.

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. Setup | Module Setup button. Choose the General tab.

Units  General Projection  Aftributes  Layers  Import  Export  Install

Menus.Function Groups Tables Hatches

Menus... Symbols... Textures. ..
Prirt Margin Linetypes... AutoSave
(% of namow page dimension) Translations... 0
Right of Way Area Calculation Save.. Default Fort
Ground Side Slope Display Check for Updates
(®) Show first slope 0 =
(O) Show average slope = h
Screen graphics
[ Level of detail approximation [+

OK Cancel Help

Figure 12-1: 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.

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

Symbels  Symbol items ~ Text items

Available symbols:

Deserption:
Duplicate
@ Cross +
Delete
@ Ci
Circle a Shitup
@ Triangle e Shift down
@ Square /w Cross @
@ Circle /w Cross L
Move/Size...
@ Cross (Large) + Paste
@ Square (Large) u] Load..
@ Circle (Large) o} v e-Library
Current symbol properties:
Square
Rotatable Sizeable :

Cancel Apply Help

Figure 12-2: 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

4. 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, TE4, or DS3), old-style
symbol or line-type files (SYM or LIN), or from AutoCAD DWG files.

5. Scroll to the bottom of the list.

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).
Browse and select <Defaults and Layouts>\Training\training example.sym.
Press Open.

6. This will open the Selective Load dialogue box shown below.

Selective Load

® Softree MNaone -
Symbol Square
Cross
futocad  |Circle
Symbal Triangle

Square /w Cross

Circle /w Cross

Cross (Large)

Square (Large)

Circle (Large)

Trangle (Large)

Square /w Cross (Large)
Circle /w Cross (Lange)

Cancsl

Figure 12-3: Selective load Dialogue Box for Symbols.

7. Select all of the symbols in the list:

e C(Click on the first item in the list.

e Scroll down to the bottom of the list.

e Hold down the <shift> key, and click on the last item.

e Press OK to load all selected symbols.

o You will be prompted with the dialogue box shown below.
e Press Skip All. Do not overwrite the existing symbols.



Overwrite Linetype/Symbol

Softree symbol <Mone = already exists in this file:

Current Translation File

Overwrite Al Skip Skip All

Figure 12-4: Overwrite Line-type / Symbol Dialogue Box

You will now see six new symbols at the end of the list.
Create a New Symbol

8. Still within the Edit Symbols dialogue, press the New button. A new symbol xxx will appear
at the bottom of the Available symbols list.
9. Change the Description from xxx symbol to Tree.

10. Click on the Symbol items tab. The Edit Symbols dialogue box will appear as shown below.

Edit Symbols

Symbols  Symbol tems  Text items
ltems available:

Curmrent tems: Awailable symbols: Add

None v|

Scale:

[ ]
Perp. Offset {mm): l:l
[ ]

Thickness {mm):

Filed [] Sample -+

Current symbaol:

|

Figure 12-5: Edit Symbols dialogue box, Symbol items Tab

11. 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 Error! Reference source not found.below.

12. Press the Zoom button = until you have zoomed to X8.

13. 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).

14. Draw a vertical line:

e Select Add mode (if it is not selected).

e Move your mouse pointer above the center point (red cross-hair) until the Pointer
position is roughly (0, 350).



e 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 (O, -350).

o 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.

15. Repeat the step above to draw a horizontal line: (350, 0) to (-350, 0).

16. 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

Symbol points Pointer position: Foom:
Num. 11 Reset W -15 y: 1005 - [+
xd

Snap
To Grid

(@) Add
s ] OEdt
() Delete

Figure 12-6: Symbol ltem Editor Box

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.

17. 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.

18. A Symbol is a collection of items. Each item can be controlled individually:

o Fill an item by setting the Filled check box (do this after you have drawn the item).

o Change the Scale to something other than the default value of 1.00.

e Offset the item (perpendicular from the line it is assigned to) by changing the
Perp Offset option.

o Change the thickness of the segments in the item.



19. Select the Symbols tab. Do not press OK it closes the whole dialogue box.

20. The new symbol Tree appears in the Available Symbols list and the sample box (figure
below).

Edit Symbols

Symbols  Symbol tems  Text tems

Available symbols:

Description: | Tree

o Geos3 e 7 New
Duplicate
® Geo54
Delete
@ Geo5h — Shift up
@& (Seob6 —— Shift down
® Geob7 F
® Geo5d —

Move/Size...
® (Geobd — Pagio
@ open arrow > Load...

e-Library
Curent symbol properties:
Tree
Rotatable Sizeable %

Cancel Apply Help

Figure 12-7: 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.
21. Again, press the New button.
22. Change the Description from "xxx" to Omega.
23. Click on the Text items tab.



Edit Symbols

Symbols  Symbol tems  Text tems

tems available:

Tedt: W | | «Add

Current items:

Angle (degrees): D
Perp. Offset {mm):

Draw transparent

Delete
Fort...

Cument symbol:

Omega ]

Figure 12-8: Symbol Editor Dialogue - Text ltems Tab

24. Type W in the Text field and press the Add button.

25. 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.

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).

o Umm 26 )=/=oA]
O i+ OO0e )

Figure 12-9: Symbols Created Using Specialized Fonts

Fonts are not provided with the Terrain Module (use the Internet to locate specialized font sets).
26. Select the Symbols tab again.

The new symbol Omega appears at the bottom of the list.
27. Press OK, to close the Edit Symbols dialogue box.
28. Press Save... in the Tables section of the Terrain Setup dialogue box.

29. 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.



30. Press Cancel. We do not want to save this example table.

31. Continue to step 3 in Creating Line-types below or Cancel to close.

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 Setup | Module Setup. Choose the General
tab.

You will be presented with the Terrain Setup dialogue box as shown in Figure 12-1

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 12-10).

Edit Line Types

Linetypes  Lineitems Symbolitems Tex items
Available linetypes:
Desciption: [ Sold hairine)

Existing linetypes:

@ 14 - dat (standard) e B Duplicate
Delete

@ 15 -dash-dot(st... ——-—-—-—-

0 26 - Solid (hairline) _ Shift up

Shift d
e 27 - Solid (.1 mm) il

& 28 - Solid (.2 mm) _— Load...
e 29-Solid (3 mm) ———— | Sty
Curmrent Line4ype:
Solid (hairine)
Cancel Apply Help

Figure 12-10: 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 @ are modifiable, those with a red
dot @ are not.

A Line-type consists of Line-ltems, Symbol Items and Text ltems. 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:

e Press the Load... button.
e Set the Files of Type from the drop-down menu to Softree V3.1 Lines (*.lin).
o Browse for <Defaults and Layouts>\Training\training example.lin. Press Open.

This will open the Selective Load dialogue box shown below.

Selective Load *

Softree solid ~
@ Line dash

dot

Autocad  |dash-dot

Line dash-dot-dot

thick {medium)

thick fheavy)

amow

double amow

amow 1

amow?

dimension

solid (standard) v

Concs

Figure 12-11: Selective Load Dialogue Box for Line-Types

7. Select all the line-types in the list:

e Click on the first item in the list.
e Scroll down to the bottom of the list.
e Hold down the <shift> key, and click on the last item.

8. 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 All Skip Skip All

Figure 12-12: Overwrite Line-type/Symbol Dialogue Box

9. 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

10. We will now create a new line-type by duplicating an existing one.
11. Duplicate Solid (.3 mm):

Scroll until you find 29 - Solid (.3 mm) and select it.

Press the Duplicate button.

The line-type will be duplicated and placed at the end of the list.

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.

12. Add the open arrow symbol every 5mm:

Select the Symbol items tab.
The Edit Line Types dialogue box will change to look like the figure below.



Edit Line Types

Linetypes Linetems Symbolitems  Tewt tems

tems available:

Available symbols: Scale: I:I

Hone w | Perp. Offset fmm): I:I
Curment symbals: Spacing by distance
Spacing {mm): I:|
First space (mm): I:I
Spacing by points

lfirst  [middle [last

Delete

Current Linetype:
Gully with S6 stream

QK Cancel Apply Help

Figure 12-13: Edit Line Types Dialogue box - Symbol Items Tab

e Scroll through the Available symbols list until you find a symbol called open arrow
(near the end of the list). Select this symbol.
e 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.

13. Clear the first check box under Spacing by points.

14. The symbol is now Spacing by distance; every 10 mm by default. Change the Spacing
(mm) to 5 mm.

15. Add an arrow symbol at the end of the line:

e Again, scroll through the Available symbols list select the symbol called Arrow R1.
e Press the Add button.

o 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:



Chapter 12 - Creating Custom Symbols & Line-types

Edit Line Types

Linetypes Lineitems Symbolitems Ted items

ltems available:

Available symbols: Scale: 1.00
| Arrow R > v|  Pem.Offset fum): [0.00
Curmrent symbols: Spacing by distance

R Spacing [mm]: 10.00

Spacing by points

Ot [ middle last

Delete

Cument Linetype:
Gully with 56 stream

o

oK Cancel Apply Help

Figure 12-14: Edit Line Types dialogue box - Symbol Items Tab

16. Add “S6” text along the line:

PAGE | 174

Press the Text items tab. The dialogue box now looks like the figure below.
Type S6 in the Text field.

Press the Add button.

Change the Spacing (mm) to 20.0 mm.

Turn off the Draw transparent option.

The result will be as displayed in the Current Line-type box below.



Edit Line Types

linetypes Lineitems Symbolitems Text tems

tems available:

Tedt:  [36 |
Scale: Angle {degrees): D
Cument text tems: Spacing (mm}: 20.00

a6 a6 First Space (mm):
Perp. Offset {mm):

Draw transparent [ ]

Add Font ..
Delete
Cument Linetype:
Gully with 56 stream
56 S6 86 S6 s6 [
Cancel Apply Help

Figure 12-15: Edit Line Types Dialogue Box - Text items Tab

17. Click OK to return to the Terrain Setup dialogue box.

18. 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.

19. 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.

20. You can draw a feature with the mouse and try changing it to the new line type Gully with
S6 Stream.

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.

21. Press Cancel again to exit the Terrain Setup dialogue box.

22. ' File | Close. Do not save changes.
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