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Disclaimer

12d Model is supplied without any express or implied warranties whatsoever.
No warranty of fitness for a particular purpose is offered.
No liabilities in respect of engineering details and quantities produced by 12d Model are accepted.

While every effort has been taken to ensure that the advice given in this manual and the program
12d Model is correct, no warranty is expressed or implied by 12d Solutions Pty Ltd.

Copyright
This manual is copyrighted and all rights reserved.

This manual may not, in whole or part, be copied or reproduced without the prior consent in writing from
12d Solutions Pty Ltd.

Copies of 12d Model software must not be released to any party, or used for bureau applications without
the written permission of 12d Solutions Pty Ltd.

Copyright (¢) 1989-2012 by 12d Solutions Pty Ltd.

Sydney, New South Wales, Australia.
ACN 101 351 991
All rights reserved.
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Preface

Preface
Why a ‘Getting Started for Design’ Manual ?

12d Model is supplied with a comprehensive on-line Reference manual which describes the function of
each menu option in detail. It is a Reference manual however and makes no attempt to describe how to use
12d for production surveying and civil engineering work.

The Getting Started for Design manual is designed to show you how to work with the on-line help system,
and then as the first section of Training, help you start to learn how to use /24 to achieve typical civil
engineering tasks. The Getting Started for Design manual uses examples where possible to clarify usage. It
complements rather than replaces the on-line Reference manual. In general, information in the on-line
Reference manual will not be duplicated here.

The Getting Started for Design manual is available as a printed manual and as a PDF file on the /2d Model
10 Installation DVD and the 12d Model Training DVD.

Training Material

The training tutorials assumes that a series of files are already on your hard disk. These tutorial files are
automatically installed from the CD during installation of the /2d Model software.

Getting Started for Surveying

There is also a Getting Started for Surveying which has the first seven chapters in common with the
Getting Started for Design manual (on-line help and basic modelling) but then diverts to cover topics from
the direction of a Surveyor whereas the Getting Started for Design manual continues on with alignment
design techniques.

The Getting Started for Surveying manual is available as a printed manual and as a PDF file on the on the
12d Model 10 Installation DVD and the 12d Model Training DVD.

Using the Practise and Small Versions of 12d Model

The Practise version of 12d Model is limited to a maximum of 5,000 points. Following the procedures as
stated in the Training Manual may create projects with more than 5,000 points.

Where appropriate, the text will suggest how to vary the input for each instruction so that the example
feature can be completed within the limits of the /2d Model Practise version.

The number of points used at any time in the Practise and small versions can be displayed by the option
Projects => Check base points

The easiest way to reduce the current point count is to delete any unwanted models with
Models => Delete

The installed icon on your desktop for running the practise version of 12d with these training files is

labelled 12d 10 Practise.

Please Note: Projects created by Practise versions of /2d Model cannot be accessed by Release versions of
12d Model and vice-versa.






Installing 12d Model

The 12d Model 10 Installation DVD can be used to install the Release and Practise versions of
12d Model 10.

The Practise version is limited to a maximum of 5,000 points and creates projects that cannot be
accessed by the Release versions of 12d Model and vice-versa. However the Practise version
can be used free of charge by 12d Solutions customers and registered Practise Users.

Installing the Release Version for Sites Not Running 12d Model 9 or 12d Model 10

For a new installation of the Release version of 12d Model 10, the user is provided with
(a) one 12d Model dongle
(b) one 12d Model 10 Installation DVD

(c) an email with the 72d Model 10 authorization file nodes. 12d10n attached, or a folder with
the 12d Model 10 authorization file nodes.12d10n or nodes.4d in it.

Please check that you have all three items before commencing the installation.

The notes and video for a new install of the Release version of 12d Model 10 are on the
12d Model 10 Installation DVD or can be downloaded from the 12d web site www. 12d.com
under the Updates area.

Installing the Release Version for Sites Already Running 12d Model 9 or 12d Model 10

Existing 712d Model 9 or 12d Model 10 users already have a dongle and so are only provided with
(a) one 12d Model 10 Installation DVD

(b) an email with the 72d Model 10 authorization file nodes. 12d10n attached, or a folder with
the 12d Model 10 authorization file nodes.12d10n or nodes.4d in it.

For existing 712d Model 9 users, your existing dongle can be used with 12d Model 10. If 12d
Model 10 is already running on your computer, please uninstall it before installing a new version
of 12d Model 10.

The notes and video for a new install of the Release version of 12d Model 10 are on the
12d Model 10 Installation DVD or can be downloaded from the 12d web site www. 12d.com
under the Updates area.

Installing the Practise Version:
To install a Practise version of 12d Model 10, all that is needed is:
one 12d Model 10 Installation DVD

or 12d Model 10 Practise downloaded from www.12d.com

The Practise version must be Registered with 712D Solutions once it is installed on a computer. A
new Registration is required for each computer that the Practise version is run on.

The notes and video for installing the practise version of 12d Model 10 are on the 12d Model 10
Installation DVD or can be downloaded from the 12d web site www. 12d.com under the 712d
Model 10 Practise area.
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Chapter 2 Before You Begin the Training

Before You Begin the Training

2.1 Installing the Training Files
If you have installed Training from the /2d Model Installation DVD, then the Training folder will have
been automatically created for you but where the files reside on the disk depends on whether you installed
the Release version or the Practise version of 12d Model.
The Training manual dialogue assumes that the working folder (i.e. shortcut) of your 12d Model 10 or 12d
Model 10 Practise icon is set to
¢:\12d\10.00 for the Release version of 12d Model
and
c:\12 Model 10 Practise for the Practise version of 12d Model
The training files can be place in any sub-folder on your hard disk but for convenience in this manual, it is
assumed that the training files are installed in
¢:\12d\10.00\Training
All the required material is already in the Training folder.
2.2 12d Icons on your Desktop
It is recommended that you use the 12d Model 10 icon for the Release version or 12d Model 10 Practise
icon for the Practise version whilst initially working with this training manual. The reason for this is that
the icon points directly to the folder that containing the Training folder.
2.3 Using the Practise Version
Remember that the Practise version of 12d Model is limited to a maximum of 5,000 points.
Following the procedures as stated in the Training Manual may create projects with more than 5,000
points. Where appropriate, the text will suggest how to vary the input for each instruction so that the
example feature can be completed within the limits of the /2d Model Practise version.
2.4 Overview of 12d File and Folder Structures
Before you begin using 12d, it is useful to understand how 12d uses the file and folder structure under
Windows XP, Vista and 7.
12d recognises long filenames up to 256 characters so you are not limited to the old DOS convention of 8.3
filenames.
The 12d software and its support files are installed on your hard disk, the program itself is installed into the
folder c:\Program Files\12d and various subfolders below. The training data and user areas, are installed
into the folder ¢:\12d10.00 and subfolders below.
When the software was installed, the 12d Model 10 program icon is setup to point to the folder
c:\12d\10.00.
The tutorial is about designing a road and the training the files have been set up in a folder
c:\12d\10.00\Training\10.00\Design\Getting Started Basic.
As each 12d Model project you work on will have different files, it is strongly recommended that you keep
each project in a separate subfolder. This can be anywhere on your hard disk or network. For convenience,
you may prefer to keep them all under one major folder e.g. c:\12djobs.
In the general case for production work however, if you were about to start work on a new project by the
name ‘Highway’, you would like it to be in a new folder under say 12djobs i.e. c:\12djobs\Highway. This
is simply done from within 12d Model where a folder of the same name as the project is automatically
created with the project inside it.
Page 13
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2.5

2.6

Either numeric or alpha characters and spaces can be used in 12d Model project names so you may prefer
to use your job name as the project name. Also 12d project names are not case sensitive so ‘Highway’ is
seen as the same name as ‘highway’.

Why Keep Projects in Separate

12d can have more than one project within the one Windows folder. For example, projects under
‘Highway’ might be ‘Stage 1’ and ‘Stage 2’ or ‘Fred’ and ‘Bill’. Each project has its own data and
configuration setup which controls the number of views, which models are on display etc.

However although most internal 12d project files are kept separate another projects internal files, all input
and output files, mtffiles, chains, plots and reports go into the folder containing the project and are not
held inside the project itself. Hence to prevent projects interfering with each other, it is best to create a
separate folder and create each project in its own folder.

For example, if the Highway project has two stages, create the project Stage I in the folder Highway\Stage
1 and the project Stage 2 in the folder Highway\Stage 2

Once inside 12d, from within any one project, it is possible to import any or all data from another project
so there is some flexibility on a major job to move/copy survey or design data between stages if staging is
used and then have multiple users perform parallel development. Model and tin sharing could later be used
to subsequently assemble staged project data at the completion of a major job. Within any one project,
model names must be unique so some planning is necessary if parallel development streams are
subsequently to be reassembled. Models can be renamed at any time. Models are discussed in See Chapter
4.11 (on page 48).

Provided no 12d user is currently accessing a particular project, the project (and the folder containing it)

can be copied, renamed, moved and deleted from within 12d.

WARNING - information inside the project itself should not be manipulated except from within 12d
Model since this may corrupt the project and data could be lost. For example, model names can only be
renamed from within 12d Model.

If you need to manually place any files on disk for a project (e.g. survey files from a total station or CAD
files to get data into 12d), it is recommended that you place them in the folder containing the project. that
way all the data and the project are in the one folder.

File Backup Procedures

To ensure that you can retrieve any job or project at any time from backup procedures, it is important that
a complete ‘set’ of files is taken whenever backup is created. To backup the files associated with the
‘Highway’, you would typically backup all files and sub-folders in and below

c:\12djobs\Highway

There are configuration files used that may be used in the Highway job, that are supplied by 12D Solutions
and are automatically installed from the 12d Model Installation DVD. These files are in

c:\Program Files\12d\12dmodel\10.00\set_ups

c:\Program Files\12d\12dmodel\10.00\library
There are other user configurable files that 12d may use and require to fully recreate all steps of a project.
They are not supplied on the 12d Model Installation DVD. These files are typically in

c:\12d\10.00\user

c:\12d\10.00\user_lib
These folders may contain files that have been configured specifically for your site e.g. your corporate
standard mapping, template and plot parameter files, your particular Total Station survey macros and any
user defined macros etc. In general, such files are not project specific, however because these files are user

configurable they may be changed at any time and hence particular project specific versions of them may
be needed as part of the complete file set of a project.
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In the above case, the folders shown are for 12d Model 10. As implied, the files in these folders will never
be changed automatically by the installation process when you reinstall a later version of 12d.

The above paths are indicative only. It is possible that folders have been setup at different places for your
site. For more information on exactly where all library and user folders are located, refer to the following
environment variables in Appendix A of the on-line Reference manual.

USER_4D
USER_LIB_4D
SET_UPS_4D
LIB 4D






3 12d Model Help

Position of option on menu: Help =>12d Model

From 12d Model V5.0 onwards, the 12d Model Reference manual has been supplemented by
electronic Help accessed from within 712d Model.

The entire 12d Model Help manual can be accessed by selecting 712d Model on the Help menu
item on the main 72d Model menu.

Help
Jn help

&
Help on Microsoft’s help system

12d Model

N 12d Model help
y

Dongles

Microsoft 7

12d Macro Manual

Check for updates
Systern Information

dongle testing panel

12d macro programming language help

12d on the Web  » links to web site www.12d.com.

About 12d Model
Email info to 12d

12d Model modules authorized, dongle number
email details of your 12d Model to 12d Solutions

check for newer versions of 12d Model
brings up Microsoft’s System Information panel

r For WIndows 7 and Vista - links to the WinHIp32.exe

Clicking on 12d Model brings up Help Topics: 12d

Help Topics: 12d Model

Contents | Index | Find |

Click a boak, and then click Open. Or click another tab, such as Indes.

v 12d Model Reference Manual
@ Preface
@ 1 Inzstallation of 12d Model 9 Releaze Wersion
@ 2 Installation of 12d Model 3 Practice Werzion
@ 3 Toolz and Concepts

@ 4 Starting Up

@ 512d Modsl Help

@ E Yiew Menus

@ 7 Projects

@ & File 140

@ 9 Data Input

@ J Data Qukput

@ 11 Digiizer

& 12 Edi

@ 13 Models

Open |

Frirt... Cancel

The panel Help Topics: 12d is actually using Microsoft's WinHIp system and it allows you to look
at the overall structure of the 712d Model Help and access any part of it. More information on


http://www.12d.com

12d Model

using the tabs Contents, Index and Find will follow in the next section.

Alternatively, individual topics for a panel or menu can be invoked by pressing the F1 key
whenever the focus is on the menu or panel, or by clicking on the Help button on any 72d Model

panel (see F1 Key)

For some options, there is also additional help files and videos. This is denoted by a * after Help
on the Help button. That is Help* (see Extra Help).

Note: The 72d Model Reference manual is available in pdf on the 12d Model installation DVD, or
on the 12d web site www.12d.com.

More information on the Help system will now be given in the next section Contents.

and the following sections Index
Find
Panel Help Button
F1 Key
Navigating in Help
Extra Help

Contents

The Contents tab allows you to look at the overall structure of the 72d Model Help and access
any part of it.

Help Topics: 12d Model

Contents | Index | Find |

Click a book, and then click Open. Or click another tab, such az Indes.

4 12d Model Reference Manual
@ Preface
@ 1 Inzstallation of 12d Model 9 Releaze Wersion
@ 2 Installation of 12d Model 3 Practice Werzion
@ 3 Toolz and Concepts

@ 4 Starting Up

@ 512d Model Help

@ E Yiew Menus

@ 7 Projects

@ & File 140

@ 9 Data Input

@ J Data Qukput

@ 11 Digiizer

@ 12 Edi

@ 12 Modek: 2

Open | Frirt... Cancel
Contents
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Warning - only fopics in the Contents can be viewed in Help so any folders in Contents folders
must be expanded until topics are displayed. Topics can be easily identified because they have a
question mark beside them indicating that Help is available and can be viewed.

For example, double clicking on Tools and Concepts expands the next level of Tools and
Contents.

Help Topics: 12d

Contents | index | Find |

Click a tapic, and then click Display. Or click anather tab, such as Index.

Q[,l] 3 Tools and Concepts A
The Mouse

@ The Keyl:u:uard‘\
topics are identified

bya?

Tick Box
folders must be expanded
to see the fopics

Ficking Strings

w4 & and Ch HE Typed Input Bos
Tentative Typed Inputs

Picking Wertex |dz [Paint Mumbers]
Snhaps

Ewprezzions in Panel Fields

Lo/l ) o) [0 ][9] [ 2] o

Special Panel Figlds
@ Meazures
@ Text Units w

Display | Prirt ... Cancel

and topics are The Mouse, The Keyboard etc.

Double clicking on the topic Picking Strings will then display the topic.
The Contents then disappear leaving Help open at the selected topic.
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File Edit Bookmark Options Help

Enntents| lnde:4| | Frrint | %4 | r |

Picking Strings

In many 12d Model options, the user is required to "pick” the string to be used in the ”
option, orto get information abaout a string.

After any option requiring a pick is selected, a message regarding the function of the
mouse buttons is written to the screen message area.
<option® [picks][fast][menu]
There are two picking method available in 12d Model:
(&) fastpickwhere the pick and the accept occur as one operation
and
(b) tentative picks with a separate pick and accept mechanism

'fast pick' will documented first followed by the tentative pick! (pick and accepf)
methaod.

Fast Pick

To fast pick a string, simply mowve the cursor near the string and click MB or type
<enterr. The nearest string to the cursor satisfying the snap conditions is selected. w

Double clicking on Contents on the top of the Help will bring the Contents listing back up.

More information on the Help system will now be given in the next section Index.
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Index
The Index tab searches through all entries in the Index of the Help.

As the first few characters of the required entry are typed in, the matching index entries are
displayed.

Help Topics: 12d

Cortents  Index ]Find ]

1 Type the first few letters of the word you're looking for.
[t

2 Click the index entry you want, and then click Display.

three state tick box ~

thiee states
tick. mark s
tick, marks
tadpoles
TICK_DRaw_CROSS5_4D
ticks
uzer zymbols
tif
tiff
tire_farmat
tin
tin analysis
tin azpect
tin azpect inquire
tin boundany b

Display | Cancel

Double clicking on the displayed entries will go to the topic in the Help containing the selected
index entry. If more than one topic includes the index entry, then the list of topics is displayed.

If the index has sub-indices, they can be searched by first typing in the main index followed by a
comma, then a space and the first few characters of the sub-index.

More information on the Help system will now be given in the next section Find.
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Find
The most powerful searching method for the Help system is Find.
Simply click on the Find tab to search for words or phrases that may be contained in a Help topic.

If Find is being invoked for the first time, the Find Setup Wizard runs to create an index of every
word in the Help.

Find enables you to search for specific words and
phrases in help topics, instead of searching for
information by categony.

Before you can use Find, Windows must first create a list
(or database), which cortains every word from your help
fileis).

To create this list now click Mext.

* Minimize database size fecommended)
" Maximize search capabilties

" Customize search capabilties

e || e cse|

From then on, selecting the Find tab goes straight to the Find screen.
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Help Topics: 12d
Currtents] Index  Find

1 Type the word|s) you want to find

| j Clear
2 Select some matching words to namow your search Options...

3 Click a topic. then click Display

A 12D Survey Guide

Ahout 12d kModel
ACAD Plot b ap File
Add

Add

&dd
&dd j

|'I?53 Topics Found | | All words, Begin, Auto, Pause |

Diigplay | | Cancel |

More information on the Help system will now be given in the next section Panel Help Button.

Panel Help Button

Every panel has a Help button which when selected goes to the topic describing that panel.

f E Colour Height Range for Tin E' [=] @ \

Tin [

| =]
Plan wiew to paint | @
hodel for faces | . Help button to go

directly to the Help
Clean faces model beforehand g topic for the panel.

O]

Range file

&)

Paly |

¥
\ %

The default 12d Model Help is all in one Winhip file but a method for displaying additional help
information exists so 12d Solutions, 12d Distributors and Users can supply additional (extra)
Help information.

|
|
|
‘
s:
’J
'4
6,1
|
i
:,}
|
"l‘
?'o‘
I
"i
|
;
j
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If there is extra help available for an option, then Help* will appear instead of Help on the panel
button.

o N
Process | Finish Help™

If there is any documentation for the panel,
the Help button will be replaced with a Help *
K The * indicates that there is extra help available. J

Information on how the extra help is set up is given in the section Extra Help.
More information on the Help system will now be given in the next section F1 Key.
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F1 Key
Another method of invoking Help is by using the F1 key as follows:

when a menu or panel is on the screen and has focus (the menu or panel title area will be

highlighted), or the cursor is over an item on a toolbar, pressing F1 will bring up the help for that
menu, panel or toolbar item.

Warning - some of the items on the Strings menu automatically start up a string select and

change the focus from the panel to a View. This means that pressing F1 will bring up the Help for
the View and not the Help for the panel.

To get Help for such a panel, click on the panel to bring the focus back to the panel before
pressing F1. The top of the panel will highlight showing that it has focus.

More information on the Help system will now be given in the next section Navigating in Help.

Navigating in Help

Once at a topic in the Help, the << and >> buttons at the top of the Help topic will go to the
previous and next Help topics respectively.

Individual Help topics can be printed by clicking Print at the top of the Help page.

F1 Ke Page 25
= = <7 X
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print the )
current topic go back one topic g0 to next topic

File Edit Bookmark Optionag Help
Enntents| Index | | Frint | £4 | ¥ |
Drape
.S
Position of option on menu:  Tins =>Drape =>Drape
The drape operation is simply sectioning along a string.
Draping is awery useful method for attaching a z-walue for strings defined in plan only.
Forexample, cadastral information often has anly (x4 co-ordinates. The drape
operation could be used to apply 2-values to the cadastral information, for example,
z~values fram the natural surface tin. The draped cadastral information would then =it an
the natural surface and could be used effectively in perspective views as well as plan
wiews to delineate properties etc.
Instead of simply producing a section along a string. drape can also be usedio
produce a face for every segment of the string by draping the segment anta the tin and
forming a face by perpendicularly connecting the end points of the segment and the
draped segment. For example, if the strings represented the tops of buildings. the
created faces would be the sides of the buildings down to the terrain.
The data to be draped can be selected in three ways - an individual string can be
selected and draped. all the strings in a model can be draped. or all the strings ina
view can be draped.
On selecting drape, the drape panelis displayed.
W

Because it is difficult to print large sections of Microsoft's Help system, a PDF file of the entire
12d Model Reference Manual has been created and can be used to print out large sections of
the manual.

The 12d Model Reference Manual PDF file is on the 12d Model 9 Installation DVD in the folder
Documentation\Reference_Manual.

More information on the Help system will now be given in the next section Extra Help.

Extra Help

The default 72d Model Help is all in one help file but a method for displaying additional help
information exists so 12d Solutions, 12d Distributors and Users can supply additional (extra)
Help information.

How to Set Up Extra Help

Any extra help for a panel is placed in a folder with the same name as the dump name for the

panel without the ending after the “.” (to get the dump name, see Dumping a Panel, Creating a
Screen Layout File or Default File in the chapter Tools and Concepts in 12d Help or the 12d
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Model Reference manual).
The extra help files for that panel can have any name and can be a pdf, wmy, avi. txt etc.

For example, for the panel Project Tree brought up by selecting Project =>Tree, the extra
documentation would be in a folder called Project_Tree.

The folder of extra help for a panel, is then placed in any one of the three places:

(a) inthe Help folder in the 12d Model installation area: For example, for version 9,
c:\Program Files\12d\12d Model\10.00\Help

(b) in a folder called Help inside the Set_ups folder in the 12d Model installation area. For example
c:\Program Files\12d\12d Model\10.00\Set_ups\Help

or

(c) in a folder called Help inside the User folder in the 12d User area. For example
¢:\12d\10.00\User\Help

For a panel, each of these areas is searched and if any extra help is found, it is listed with the full
path to each extra help file.

If there is any extra help for a panel, the Help button on the panel will be replaced with a Help *
button. The * indicates that there is extra help available.

When you click on the Help * button, you will get a list of all the extra help files for that panel with
the full pathname to the extra help. Clicking on the file name will bring up that extra help.

For example,

I !

B | Project Tree = 2

= Project "Stagel”

7- Models

-Tins

-Templates
-Functions
Views

-Mame mappings
i Plotters

* indicates extra help

-- Survey data collectors s available

[ Colours

-- Linestyles

-- Symbuols

-- Textstyles

-- Textstyle data favorites

-- Sheet sizes

| Y
Finish
L -
Extra Help Page 27

= = <7 X
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L

i | Help Information for El_lﬂ

standard 12d Model Help

@l ChProgram Files\12d\12dmodel3.00helphl2d.hlp —

C\126\9.00\user\help\Project_Tree\CAD_TEXT_SYMBOLSwmy  ~g——————— cXtra Help in User\Help
Ch12d0\9.00user helph\Project_Tree\User_supplied_Porject_treeawmv /

C:\Program Files\12d\12dmodel3.00help'\Project_Tree\CAD_LINES_POLYS.wmv

Ch\Program Files\12d\12dmodel9.00help'\Project_Tree\CAD_TEXT_SYMBOLS.wmv extra Help in Help

ChProgram Files\12d\12dmodel.00\helphProject_Tree\EASY_FIND.wmwv

Ch\Program Files\l2d\12dmodel9.00\help'Project_Tree\Tag_Treewmy

Ch\Program Files\12d\12dmodeld.004set_ups\helpiProject_Tree\CAD_TEXT_SYMBOLS.wm

C:\Program Files\12d\12dmodel\9.00Nset_upsihelp'Project_Tree\Help_in_Set_ups_Help.wmv

@ [E E ([ [ E (E E(E

C:\Program Files\12d\12dmodel\8.00"set_upsihelp\Project_Tree\Tag_Treewmy o — extra Help in Set_Ups\Help

Finish

Users Own Extra Help Files

Note that users can also have their own extra help files and the files are simply placed in the
correctly named folder under User\Help.
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4.1

Basic Operations

The ‘Mouse’

12d works best with a three button mouse (preferable a wheel mouse). 12d will work with a (Microsoft)
two button mouse but the lack of the middle button means that you have extra mouse clicks to perform.

All 12d Documentation uses the following notation for mouse functions.

LB = left mouse button - used for picking screen items, menus etc.
MB = middle mouse button - used to accept the highlighted item
RB = right mouse button - used to pop up a list of alternatives

VB

The left button is the ‘Select’ button — typically used to select graphic items or text. The middle button (or
wheel) is the ‘Accept’ button, used to confirm a selection. The right button is the ‘Menu’ button. It is
context sensitive and often displays a list of alternatives available at that instant.

With a two button mouse you achieve this functionality by clicking the right mouse button to pop up the
‘Pick Operations’ menu and then clicking LB on Accept or by simply pressing the <Enter> key

The term ‘clicking’ a button means pressing it down and releasing it again. The position of the mouse is
taken at the time the button is released. In this tutorial manual, items that are selected by a mouse click are
in bold.

As we get more experienced, we will also introduce the term ‘dragging’ the mouse for some advanced 12d
operations. We do this by pressing down a button and whilst still holding it down, moving the mouse so
that the screen cursor moves. Once a definite distance has been achieved, just a millimetre or two is
sufficient, release the button. 12d notes the vector you defined and can use this information to detect the
direction in which you dragged the mouse.

Finally, we will use the term ‘double clicking’. This is where we press the button twice in quick
succession. This is often used for short-cuts.
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4.2 Starting Up - The Project Selection panel

If you installed 12d Model from the 12d Model Installation DVD, then a 12d Model 10.0 icon will have
been created on your desktop. Double clicking on this icon will take you directly into the 12d\10.00 folder.

"4 12d Model 10.0 Be

Version | Mame | Env. Config | Folder Last Accessed

project has no description

4

Project to open Advanced [
Project folder | C:12449.00

Project name |

[Pmceed] [ New ] [Noda]

Once you are inside 12d, the Project Selection panel will appear.

To create a new project click the LB on New button at the bottom of the panel.

Advanced [7]

Project name [STAGE1

Folder [ CA12d\10.00\Training\design\getting started basic

Create working folder
CAL2d\10.00NTraining\designgetting started basic\STAGE 1\STAGE 1.project

Description

‘e 2\
By clicking the LB on the folder icon, navigate to the folder
C:\12d\10.00\Training\design\getting started basic

Type in the Project name *STAGE1’

Leaving the Create working folder check box ticked will
firstly create a new folder prior to creating the project folder.
\ The working folder has the same name as the project

— /

[ Folder = C:\12d\10.00\Training\design\getting started basic> exists

Click LB on Create button to create the project.
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Notes:

1. Itis important to select names that are meaningful to your job as you may have several projects
associated with a large or complex job.

2. You only need to create a new project once. To access this project in subsequent 12d sessions, double
click the LB on the project name from the pop up list. 12d will normally pop up the list automatically.
If needed, you can use the button to open the list manually.

RULES FOR ENTERING DATA INTO PANELS

Important: The cursor must be locked into the appropriate data entry field when typing data into a 12d
panel. Often this will happen automatically. If you cannot see the cursor flashing in the data field in which
you want to enter data, use the mouse to position the cursor anywhere over the data field and click the LB
to lock the cursor into the field before typing any data. Terminate the data entry sequence by pressing the
Enter key.

If you make a mistake, you can always select the erroneous entry by double clicking over it with the mouse
LB. The text should then appear highlighted. As you retype it, the old entry is deleted.

When filling in data in any 12d panel, it is not essential to terminate the entry of data by pressing the
‘Enter’ key. You can use the ‘Tab’ and ‘BackTab’ keys to move from field to field. You can also use the
mouse to jump between fields. If you do press the Enter key to terminate the entry of data into a field, 12d
will immediately validate the data in that field and supply an error message if appropriate

Once a project is selected, the graphics screen will display, with the Setup Project Details panel open. Fill
in the panel with the relevant required details

Note that you must use the LB to click between fields and cannot use the ‘Enter’ or ‘Tab’ keys

12d 12d Model 10.0 Beta 1 (nt.x86) - Project "C\12d\10.00\Traininghdesign‘getting started basic\STAGEI\STAGEL" -1

Project  EilelYQ  Edit  Miew Moedels  Strings  Tins  Survey  Design  Drafting Plot  Report  Utilitie:

3

b k b Y b k Y (3 b

Nl U SNERT

[

NEEREE

ke

[ [base (] [red L] HIE =

(Bd (d () (6] (€l (1) [7) (s) (@ (o] (&) (2] [ () < [, BCL 21 1O B

-

# ° Setup Project Details

Project Murmber 12345
Drawing Number
Site Address 1 BROWN ROAD

itle 4

Client Mame RR DEVELOPMENTS

ioanoger r
anage
Surveyor Name

Designer Name PFD

Computer Ope Click on Set to save
the details and Finish

Drawing Number to close the panel.
Mext Drawing number

&

| et | [Load | |Finish|
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4.3 The Initial Screen Layout

The default background colour for a view is black. Black is the best colour for reducing eye strain, and for
distinguishing colours displayed in the view. The names we use for the various parts of the screen are
shown on the diagram below. Your screen may not appear exactly as shown as most components on the
screen can be moved or turned off by user configuration options.

Drop down
main menu bar
(‘Snaps tool bar )

ol 10.0 Beta 1 (ntx86) - Project "C:\Windows\system32\MEWANEW" - Client "12d Training - Noel n" g ol E=nEaN |
o laCiWindows SN PANEW et 120 I floe! Bygor” e W

© Project Filel/O  Edit Vie

Screen maximise
minimise button,

| 4] Plan1 |

B AL T =1 P

Edit data

] . Recalc 3
View tvpe View title Recalc all
P arca User »
and name

View button
area Snaps cad
toolbar

CAD tool bar

Giew workbook tabs)

(View coordinates bo@

(Screen message bO)D

BpREFOSEMEES

4 F

| [x=-925y=315 |[cap][numl[scry][ ]

To make the Getting Started manuals easier to print on in-house printers, all of our illustrations have a
white background colour.

Note that the View with the white background is headed ‘Plan 1°. Each View in 12d is assigned to a
Window. Like all Windows, they can be Minimised, Maximised or Closed.

The Plan View "1" can be maximised by clicking LB on the square button in the top right hand corner of
the view menu.
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Minimise

Maximise

| e

This then takes up the entire viewing area. Alternatively, you can double click LB on the plan view title
area to maximise the view (The blue area to the left of the Minimise button). To reduce it back to its
original size you can hit the restore icon.

oo D
- 0 X

Restore icon

The ‘Recalc’ panel is used to quickly rerun design calculations and will be discussed later. We will move
the panel down to the bottom left of the screen.

The view should then look as shown below.

24 12d Model 100 Beta 1 (nt.x86) - Project "C:\Windowssystem3Z\NEW\NEW” - [Plan 1] - - FeEEI- o S
Prgject Filel/O Edit | View | Models Stings Ins Suvey Design Drafting Plot Report Utiities User Window Help _8x
\ [ [=se red L] ] = 22 S =
BEEE 5@ @] E A @] =, KL 2L DL

BEERE

A& DENRNONDN X+

Recale  [8]
Auto 3
Edit func »
Edit data
Recalc 3
Recalc all

User 3

Edit chain »
Run chain ¥

BpRIEFOSEAEES

Bl q4 b

CAP||NUM]|SCRL

Output Window Background tasks
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4.4  How to Find Your Way Around 12d Menus

12d options are run by a number of methods. The ‘Drop Down’ menu system from the bar running across
the top of the screen is the main way we access 12d programs.

'., Project Fle /O Edit View Models Strings Tins Survey Design Draftng Plot Report Utiiies User Window Help

In addition to the ‘Drop Down’ Main menu system, there is a ‘12d Model’ menu which is maintained for
compatibility reasons with earlier versions of the software. This is found at Projects=>12d Model menu.

Project | File If0  Edit Wi —
[ Projects ] 12d Madel IEI
Projects  »
Hew File /O »
Open Edit »
Check base points Views »
Details s ciizs b
Strings »
Management » .
Triangles »
Restart
Save click on 12d Model menu Survey 3
Tree brings up the old menu Design b
Utilities v Drafting ¥
Delet Plots 3
= Reports r
12d Model 3 Utilities »
User 2
User
/ Help »
12d Model Menu | Save / Exit
Toggle language
Exit

12d has a unique graphical user interface (GUI) involving hundreds of menu items. These are logically
grouped by function in a “Walk Right” and ‘Tear Off” menu system. ‘Walk Right” menus are menus
designed such that if you move the mouse cursor right on a menu item containing a right arrow, a further
menu will pop up, usually on the right hand side. ‘Tear Off” menus means that a menu can be torn off it’s
parent menu and relocated elsewhere on the screen for clarity of operation. In general, it is possible to have
multiple copies of the same ‘Tear Off” menu on the screen at one time.

Notice that the order of items left-to-right on the ‘Drop Down’ Main menu bar is the same as the top-to-
bottom order on the ‘Walk Right’ 12d Model menu. You can select menu items from either one of these
sources — the end result is the same.

The ‘Drop Down’ menu bar conforms to normal Microsoft standards so it can be dragged and placed at
any of the four sides of your desktop. It is probably most useable left at the top of your desktop.

The following comments apply to ALL menus. To move any menu around on the screen, you ‘drag’ it by
depressing the LB in the ‘blue’ coloured View Title area, anywhere other than over the ‘X’ in the top right
hand corner. With the button still depressed, move the mouse to the desired location and release the button
to repin the menu. The same procedures also apply when moving panels and views. When doing this just

make sure that LB is clicked in the general heading area and not on a View button.
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To ease the learning and usage process, a menu description system has been adopted in this manual that
describes where to look to achieve a specific function. For instance, to import an AutoCAD DXF file of
point and line data into 12d, you ‘Walk Right” on the 12d Model menu or from the ‘Drop Down’ main

menu bar, through two submenus and select DWG/DXEF. This instruction is documented as. ..

File I/O =>Data Input =>DWG/DXF/DXB

To display submenus from the ‘Walk Right’, you do not need to use the mouse buttons. Simply position the

mouse cursor over the 12d Model menu and once ‘File I/O’ is highlighted, slide the mouse right over the

arrow and the ‘File I/O’ menu will pop up. Slide further right on the ‘Data Input’ menu item and the ‘Data
Input’ menu will pop up.

Your screen should appear as follows

12d Model [=]
Projects 4
FileVO .M File /0 B
Edit L - I_I —
Views v| |Data input *| Data Input E]
Model 3 Data cutput 4 -
odels Digiti 12da/4da data
. igitizer L .
Strings s L - 12da Library
. ayout input b .
Triangles L . . ArcView SHP
ayout input files
NYZS
Survey » ::a}rDUt run ' xyzspt-id
: ayout output
Design » L %y z general
. ayout canvert b
Drafting  » T . BCC Epson
extstyle input .
Plots + . Civilcad
Report b Temnplates input
eports DEM
- Templates output  »
Utilities k DGMN VT
U Screen dump
ser 4 . DGM
Map file
Help ¥ Man fil DWG/DXF/DXB
Save / Exit ap file convert Genio
] | Map file (old) c
Label map file Keocomp
Acad output map file =S
. LandXML
DGN ocutput map file
. MapInfo MIDYMIF
Use Label map file
Edit file DR Map
ars w| | TOT
U b TP Setout
TP Stakeout strings
Old L
User 4

Alternatively, you can use the ‘Drop Down’ menu bar to get to the same point ...
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12d 12d Model 5M 10.

Project | File YO | Edit  View Medels  Strings  Tins  Survey D
rOFFsET14  [FilelO] T [ Tred [N
E] | Data inpyt Pl [ Data Input ] l, [
Data outhﬂs?t k o
- e L 12dafdda data
-d]-‘ @ Layouts [ .
:{ 12da Library
4 4
T 7 ADAC ArcView SHP
“ Digitizer r
i D XyZ [
2 3
¢ GIs BCC Epson
2 1 ]
i o Label Map files Civilcad
a 1 }
é! Map files DEM
dbca
ﬁﬁ' Screen dump DGN N
£ 3
= Templates DWG/DXF/DXB
P Textstyle input .
o Genio
- “ Edit file
4 Geocomp
’ User ' Keays
P,
1 * LandXML
£ Peint clouds »
MapInfo MID/MIF
*® 5DR Map
TOT
' TP Setout
(I, TP Stakeout strings
21, Old b
E‘ User k
£,
.
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To get to this same point using the pull down system, you need to click LB on [File I/O] on the ‘Drop
Down’ menu bar and then proceed as before on the walk rights as shown below.

Regardless of which menu selection method you used, place the cursor over the words ‘DWG/DXF/DXB’
and click the left mouse button (LB) once. The ‘Read DWG/DXF Data’ panel will appear.

i Read DWG/DXF Data = x
File | The panel is placed on the screen at the location
where the mouse cursor was when LB was
| clicked.
|
|
Mull level value |.999

Default lineweight [0.25

Spline approximation  [12

Marmes |layer for name
Images ignore

Blocks |to symbaols
Block attributes ignore

Only create visible symbaols
Translate 3DFaces to Faces
Usel2d Acad colour numbers
Create 2d/3d polys from ctrl points
Head to tail points/lines

Only load visible layers

Load paper space

Load xref files

EoeEEE 0 Al

[ Read | (Finish |

Once the panel is selected, the Walk Right menu system should collapse and be removed from the screen.
If you move and repin any of the menus however, they will not collapse automatically.

If a menu is in the way, you can move it as stated above. Any menu can be removed by clicking LB on the
‘X’ button in the top right hand corner.

You would normally now start entering data into the panel. At this time, we will not proceed further with
this panel. Shut down the panel by clicking LB on the | x| in the top right hand corner or clicking LB on
Finish at the base of the panel.
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4.5

Toolbars and Controlbars

CAD Toolbar and CAD Contolbar

In 12d Model there are CAD options which are available under both the Strings =>CAD menu and on the
CAD Toolbar on the left hand side of the 12d Model screen.

The CAD options create various elements using a number of methods. These options make use of Tool
bars and Control bars. Tool bars just have icons on them but Control bars have icons and also controls
such as a model box on them. The method groupings are shown on the toolbars (e.g. Points, Lines etc.).

The user can select an icon on the tool bar and a Flyout for all options of the grouping are displayed. This
can be done by selecting the appropriate group symbol by holding down the left mouse button on the icon.
This shows all the different options for that grouping in a flyout panel. Whilst still holding down the left
mouse button, the user can move along the flyout toolbar to the appropriate option.

i2d 12d Model 10.0 Beta 1 (nt.x86) - Project "C:\Windows\system3IZ\ANEW\MEW™ - [Plan 1] [
Project FEilel/O  Edit View Meodels 5Strings Tins  Survey Design  Drafting  Plot  Report  Utilities  User Window
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CAD Change String
flyout toolbar
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The elements created from the CAD options will have attributes as defined by the Cad Control Bar. This
control bar is placed on the top left hand side of the screen under the main menu control bar on the creation
of a project

5] foase o] e =] | = = S

The fields and buttons used in this control bar have the following functions.

Field Description Type Defaults Pop-Up

I E name box names.4d names

name of string. If a valid name already exists in names.4d, the [N] button can be used to bring up a
choice box of available names. On selection of a valid name, the rest of the values in the control bar
will be filled out. e.g. colour, linetype etc.
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model box base existing models
Il:uase J &

this field can be recognised by the model icon button on the right hand side of the field. The user can
select an existing model by selecting the model icon. If a new model is to be used, the user simply types
the model name into the field.

g colour box red standard 12d colours

red

this field can be recognised by the colour icon button on the right hand side of the field. The user can
select a 12d standard colour model by selecting the colour icon

I ﬂ height input Measures menu

this field allows a height or z value to be assigned to the created elements. If a valid value exists, this
value will be applied to the created element. This is regardless if the z value was specified in an XYZ
box.

If no value is specified, the level will be interpolated where possible. A value of null can be entered into
the height field as well so that created points will be given a null height value.

Il— - linetype box 1 valid linestyles

this field can be recognised by the linestyle icon button on the right hand side of the field. The user can
select a valid linestyle by selecting the linestyle icon

I_ — weight box

this field allows the user to type in a line weight for the cad item created

ves ZI button

the Tinable field sets whether the vertices and segments are tinable (used in triangulations), not tinable
(not used in triangulations) or only the vertices (points) are tinable.

iI button

the eye dropper allows the user to select an existing element which will define the cad control bar
values.
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The CAD options are available from the CAD toolbar or from the CAD menu under Strings.

[ Strings | Tins Survey Design Drafting Plot [
-¢-‘ | [ Strings ] ZIE
'Y | Cad | rcad]
/. , ;T: "I Multipick v
- Point 3
O.u ReTEEzT ' Intersection ’
E—u X — Strings edit ] Line 5
a4 (Strlngs =>CAD menu) SA Tools 5 _
Circle L4
D‘ Convert Arc 5
aé:; . Lnrqomer;es 4 Pobvgon '
Symbol 3
‘ Rasters 3 Hole ,
D‘ ]L‘J“i:\l‘l:tsies : il ’
Image 2
%h User 2 Modify ,
4" Delete Vertex 5
s Segment }
—x String ’
»:Z‘ Edit 3
Delete L4
4
x‘ Acad . 3
4 Regressicn 3
TUFLOW rectangle

When options are chosen from the CAD Toolbar, help messages are written to the Screen Message Box at
the bottom of the 12d Model screen. Since there is no panel or menu involved with the CAD toolbar
options, there is nowhere for an F1 key to function for on-line help.

Hence all the CAD options are documented under each of the walk-right menus for the Strings =>CAD
menu.
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CAD Text Toolbar and Text Controlbar

The various Text options are:

P o\ R

( Strings =>CAD =>Text menu )

Text Controlbar
[ Cad Text ]
(CAD Text Toolbar )
L Edit
ape Create
Delete
___— Label perp. offset
& )
abic 4 -:15{ =, Commands

Text can occur as a text string, on vertices of a 4d string, and on vertices and segments of a super string.
Each type of text has a vertex (these are displayed when Vertices are toggled on in a plan view), a
justification point, a rotation, an offset and a raise value. The vertex and justification point only coincide if
the offset and raise values are both zero. All text on a 4d string must have the same height, colour, angle,
offset and raise. Each part of the text on a super string vertex segment can be independently modified
depending on the settings for the super string.

For text options, the created elements will have attributes as defined by the Text Control Bar. This control
bar is placed at the top right of the screen under the main menu control bar on the creation of a project

A af A

The fields and buttons used in this control bar have the following functions.
Field Description Type Defaults Pop-Up
ﬂ Textstyle data box

On pressing the button a list of available textdata with predefined names read from the
texstyle_names.4d file are displayed.

Page 41
e = > L7
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Select Textdata \El

Arial 1 centre
Arial 2 centre
1501 centre
150 2 centre
SAlgn Data
SAlgn Header
SAlgn Title

[ Select

[Edlit]
[Sameas]
[Clear]

If you require a different textsyle, the user can edit the current settings by selecting the /Edit/button to
bring up the textstyle data panel. This allows for definition of textstyle, units, height offset raise etc.

r ~
B Textstyle Data EI_Iﬂ—hJ

K
Tedstle T [T
Whiteout ’blacki
Border ’lﬂhd(i
Text units W@
Height () Lo [
Offset) 0 [&f
Raise (u) ’07
Justify W@
Angle h’i
Slant b‘i
X factor ’17

Foma |

Favorites

CQutline no 7

[test style ok
[ Set ] [Sameas] [ Clear ] [ Finish ] [ Help ]

I L ﬂ textstyle box 1 available textstyles

the user can select an existing textstyle by selecting the textstyle icon or entering a value into the input
box to the left of the button.

IF AA text height box 10

the user can measure a height by selecting the text height icon or entering a value into the input box to
the left of the button. The value units are defaulted to world units. This can be changed in the textstyle
data box




Chapter 4 Basic Operations

Symbol Controlbar

The Symbol Controlbar is normally at the top right of the 12d Model screen.

Symbol Control toolbar ———= EI |

L |1 ﬂlﬂ” ﬁi

Users can define their own symbols to draw at vertices of 12d Model strings. The definition of symbols are
stored in a file called symbols.4d.

The fields and buttons used in this control bar have the following functions.

Field

&

Description

Type

Defaults Pop-Up

Symbol data box

On pressing the Symbol data button a panel appears

Select Symbaol Data

=]

« [ m

[

Select

[Edit]
[Sameas]
[Clear]

If you require a different
symbol, the user can edit the
current settings by selecting the
[Edit] button to bring up the
Symbol Information panel
(shown below).

i Symbol Information

Favorites @

The current symbol can be
selected from the Symbols list

Size h

Rotation ﬁ
Offsetx |0
Offsety [0 Jl

Clé

51120 LMARK

B 12d

|31 12d Standards

H 3 12d_Standards
H 2 12d_standards
I Alignment Styles
M |2 Cadastral

H I3 Communications
H 2 DTM

) Dimension

M |3 Drainage

| Drainage BCC

E ) Earthworks

I3 Electricity

M [ Frerney

and the colour, size and rotation
can be manually set

m

[ Select

[Edit]

[Sameas]

[Pyim @|5 ﬂ]%”ﬁi

T

Alternatively the size and rotation (anti clockwise) can be entered
manually into the boxes in the Control bar
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Search Toolbar

The Search bar is normally at the top right of the 12d Model screen.

s

Users can type in words (or part) to describe the option they require and a list of menus appear when the

parameters are met

[bre '/ H

Add breaklines {Tins-=Edit)

Ehedk breaklines (advanced) {Utilities-=A-G)

Check breaklineg (Tins)
in® (Utiliies-=A-G)

Chedk breaklings fast (advanced) (Utilities-=A-G)

Chedk breaklings fast (Utilities-»A-G)

Double clicking LB on
the Topic activates the
menu

( B ' Check Breaklines for (Advanced) @_Iéjﬁ
Datasetl
Model
Data set 2
Model
Medels for
Self check strings
=

Clean models beforehand ]
Simple crosses

|

|




Chapter 4 Basic Operations

Snaps Toolbar

4.6

4.7

Snaps toolbar

The Snaps Toolbar is normally at the top right hand corner of the 12d Model screen.

71T x| € T [T o[ Al m]

Snaps are used when picking strings - see Chapter 7.4 *Snap Settings’.

Status Bar

The Status Bar is an optional part of your desktop. It appears at the base of your desktop. The Status Bar
contains the Screen Message Box and the View Coordinates Box. It is strongly recommended that you
keep it turned ON.

View | Models Strings  Tins If desired, the Status Bar may be turned OFF at any time.
New Ns From the View drop down menu bar, click LB on View, untick
Toolbars | the Status Bar checkbox. To turn it back ON, repeat the

- selection but this time tick the checkbox.
I Status Bar

Screen Message Box

The Screen Message Box contains messages that help you interact with the 12d menus. For instance, when
importing a DWG/DXF/DXB file as shown previously, you have to select a file name to read. Let us
investigate the messages 12d gives us to help us with this simple operation.

If the DWG/DXF/DXB Data panel is not already showing, select it again as shown previously. Click in the
‘File’ name entry data field. Observe that the following

_z‘ | response appears in the Screen Message Box
L You interpret this help message as follows. 12d is asking
Rl | nncin et e you to supply a file name. The three sets of square
| output Window |

brackets [ ] correspond to your response via the three
mouse buttons, LB, MB and RB.

The LB message ‘Caret’ indicates the position of the cursor if you want to type an answer using the
keyboard.

To type an answer, you must first make sure that the cursor is locked onto the field you wish to modify.
The cursor must appear as a flashing vertical bar before 12d will accept any data from the keyboard. You
can reposition the caret anywhere in the existing word by using the LB. You could then edit it by using the
‘Backspace’ key. Alternatively you can use the ‘Delete’ key to delete the character to the right of the
cursor or the Arrow keys to move within the word. The ‘Home’ and ‘End’ keys take you to either end of
the existing entry. To delete the entire entry, double click anywhere in the text to highlight it. Then press
the delete key to erase the entry or just start typing to replace it.

The MB message ‘Same As’ indicates that you can point at any existing item on your desktop. This would
not normally be used for a file name.

The RB message ‘Menu’ puts up a menu. At this time, no items are available. If another filename was
copied to the windows clipboard then the ‘Paste’ would be highlighted.

Or finally, you can click LB on the folder icon to locate the required file

The Screen Message Box area changes dynamically with the position of the cursor on the screen so watch
it closely for helpful messages.
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4.8

4.9

SANE#g DENKONON A F

EERAFDNEEDS

View Coordinates Box

Note the location of the View Coordinates Box at the bottom right of the desktop. This box displays the X-
Y coordinates of the cursor when in a Plan view and Chainage-Height when in a Section view.

1 b

[x=-215.845 y=-32.872 |[car]vumlfscre][ ]

The Output Window

The Output Window appears as a tab at the bottom left of the screen and flashes if there are any messages
that need to be reviewed. This Window can be pinned to your desktop, but to maximise use of your
desktop for 12d views etc., it is best to leave it as is. You can also convert the output window to a view, just
like a 12d View.

To turn the Output Window OFF at any time, you need to access the menu bar that appears across the top
of your desktop. From the Window Drop Down menu bar, click LB on Window, untick the QOutput
Window checkbox. To turn it back ON, repeat the selection but this time tick the checkbox.

To make the Output Window appear as a normal Window on you desktop, place the cursor anywhere over
the ‘white’ background area of the Output Window and click RB. In the pop up menu, click on the
Convert to Window menu with the LB. The command Window will then appear somewhere on your
desktop as a Window. It may be moved by clicking LB in the blue Output Window heading area, dragging
the cursor to another part of your desktop and releasing the LB to pin it down.

B () ) (0 5@ ) @ @) L EL A D0
BrEEEEEEXE

Recalc =]
Auto 2
Editfunc »
Edit data

Recale  »
Recalc all

User 2

Edit chain
Run chain ¥ !

Output Window >

¥ File found <C:\Program Files [x86)12d{12dmodel\10.00iset_upsisetups.4d>
File notfound  <macros.4d> or <>
Could not find project details - loading from global file
1 File found <CAProgram Files (x86]\12d\12dmodel10.00iset_upsiproject_details.dtl>
File notfound  <nvalues.4d> or <>
File notfound  <layout.4d> or <>

il 3

Output Window Background tasks

If you wish to close the "floating" Output Window just click on x as you would with any other view.
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There are three view types available in 12d. They are Plan, Section and Perspective. It is possible to have
multiple plan, section and perspective views on the desktop at one time, each showing different
information. There is no limit to the number of views you may create.

Plon SURVEY [ Hrenz | [2Plan3 Each View has a View type icon and name
‘E]@|EHE]E such as ‘SURVEY’ or 2’ etc.

The name appears in the View Title Area. This is the blue heading at the top of each view. Just below the
name is the View Button Area which contains the most common View buttons (i.c. a subset of the
complete list of view options). The View buttons appears horizontally after the view name. The View
Button Area appears automatically with each view as the view is created and each view type has different
view buttons that reflect it’s characteristics. The view name defaults to a number but can be over typed
with any alphanumerics.

The view buttons on the Plan view are:

I2d 12d Model 10.0 Beta 1 {nt.x86) - Project "CA\Windows\system3IZ\NEWA\NEW" - [Flan 1]
@ Project Filel/O Edit View Meodels 5Strings Tins  Survey  Design  Drafi

| |I::|ase |reu:| | |=
(2J (%) (6] () (1] (1) (s) @ (o] (&) (A B [M] | [+, KL 21 (L B

P E]<— Plan view buttons

(Menu Refresh
‘ (Pan) (Previous) (Plot)

(Remove)  (Zoom)  (‘Toggle)

N X4

170

Each view also has its own menu (the view menu) which can be brought up by clicking the LB on the view
button called Menu.

The View menus can also be brought up in another special way:

if you click the RB in the View Button Area or the View Title Area, you will also get the View menu to
pop up. Clicking RB again in the View Button Area or the View Title Area will remove the view menu.

So by using the RB, view menus can be accessed even if the Menu item is not visible in the View Button
Area.

The View menu contains options available for that particular view type. It is a superset of the buttons that
appear on the horizontal View Button Area. If the View is made very small or moved off the right hand
side of the desktop, the various buttons on the horizontal View Button Area will not be selectable as they
will not be visible. In such case, you have to use the RB in the View Button Area to get access to the
various View menu items.

Views may be created, resized, overlapped, moved and deleted as required. When you create a new view,
12d will automatically supply it an ascending number for reference purposes e.g. ‘Section 2’. Views can
overlap Menus and Panels that are already on the desktop.

Hence there are four menu systems in 12d, one for each view type (plan, section and perspective) and an
overall main menu.
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4.10

4.11

Basic View Operations
We will now practice some basic View operations

To create a new View, select Views=>New=>Plan from the main menu to create a view with the next view
number.

Alternatively, you can use Views=>Create=>Plan View. Pick Create with the LB after first supplying a
View name or accepting the ‘number’ supplied by 12d as the View name.

Once the View is on display, the following operations can be performed from the View Button Area at the
‘top’ of the View. To move a View to a new location on your desktop, depress the LB in the View Title
Area — the ‘blue’ area showing the words ‘Plan 1°. Whilst you still have the mouse button depressed, drag
the mouse and you will see the View move. ‘Pin’ the View again by releasing the LB.

Use the standard Windows features to change the size of the View. Place the cursor near any corner or
midside of the existing plan view and when the drag arrows popup, depress and hold down the LB and
drag the mouse to see the Window size change. Pin the new location of the corner by releasing the LB.

To delete a View just click LB on the ‘X’ button in the top right hand corner of the view.

Dlan 3 ] ] e S

'e' Areyou sure wou wish to close this wiew?

Click LB on [Yes] to confirm the action

[ ves | | Mo |

You can also delete a view by clicking LB on the Menu button in the View Button area to popup the View
menu and then click LB on Delete.

For the purpose of the tutorial, leave one large Plan View ‘1’ on the desktop. We will subsequently
demonstrate how the various views are linked. Information in a Plan view can also appear in Section and
Perspective views for instance.

Introduction to Models

Models are a 12d concept also present in most CAD systems. It is similar for instance to the layering
concept AutoCAD, or levels in Microstation. Basically each model represents a repository for data. Each
point or line that is created or imported into 12d is put into a model. By turning models ‘On’ and ‘Off’, it is
possible to change the amount of information that is displayed. This control is provided in each view so it
is possible to have different models on display in different views.

It is important to note that the data in the various models is always permanently stored in 12d. It is a user
controlled convention to only show a subset of models at any one time.

There is no limit to the number of models used in any one 12d Project.

If you want multiple copies of a certain line (i.e. string), it is possible for instance to copy the line from one
model to another. The lines can then be displayed independently. If both models were on at once, the
information will appear as one line instead of two since the strings are coincident. It is possible to
selectively snap to and edit either line in such a case.

At any time, individual models can be Renamed, Duplicated, Cleaned (removes all points and lines but
the name of the model is retained) or Deleted.

A new feature in version 9 is the Trash Bin. Any deleted models will be store here as a back up. Deleted
models can be restored at a later time. An example of this will be shown later in the manual.

Models can be temporarily Removed (from selection lists) and subsequently reinstated through the Add
function.

It is also possible to copy models between projects (See Models=>Utilities=>Copy Project Models).
These are advanced features of 12d that we need not concern ourselves with at this time.
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4.12

4.13

Introduction to Strings

12d is very much a ‘strings’ rather than ‘points’ based system. In it’s simplest form, a string is a line
between two points or vertices. In fact a single vertex is also a special type of string known as a ‘point
string’. A string may be made up of multiple straight line segments connecting many points (vertices).
Strings may contain curves and arcs as well as straight lines. Strings vary in complexity from 2d (x,y and
constant z value) to multidimensional (e.g. an alignment string has both horizontal and vertical geometry
independently defined). In general, as well as x, y and z values, strings have properties such as string
name, string type, string colour, line style, and chainage. Strings also have a ‘point/line’ property that can
be set such that they appear as ‘disconnected points’ or ‘connected lines’. From a design point of view,
strings are much more useful than points.

Introduction to Panels

A panel is simply a means of supplying multiple answers to 12d in a concise manner. Once a panel appears
on the desktop, you can use the mouse or the Tab and BackTab keys to position the cursor over any data
field. Remember, when typing data from the keyboard, the cursor must be flashing in the data field for
characters to be accepted.

When supplying data to a 12d panel, you do not need to terminate the entry of data into a field by pressing
the Enter key. For instance, you can use the Tab and BackTab keys or the mouse to move to another field
after entering data. If you do press the Enter key to terminate the entry of data into a field, 12d will
immediately validate the data in that field and supply an error message if appropriate.

When validating supplied or previously entered data (i.e. where you do not need to change the data in a
field), it is not necessary to place the cursor in the data field. Just press the Enter key to pass through each
field in the panel in turn.

When typing data into a field, please observe that the ‘Delete’ key deletes a single character to the right of
the cursor. The ‘Backspace’ key is also active. If you need to delete multiple characters, drag the LB across
the characters to highlight them (or double click over a word) and press the ‘Delete’ key to delete them or
start typing to replace them.

In general, 12d has been setup so that data can be selected from lists rather than typed from the keyboard.
When entering data into a field, if there is a list of alternatives already known to 12d, pressing the LB on
the icon at the end of the field will display the list.

To practice this, bring up the ‘Read xyzs Data’ panel - from the Main menu, click LB on

File I/O =>Data Input =>xyz=>Xyzs

Read xy z s Data = 22 Select Colour =]

. black
File Advanced [T] blue -
File to read prown
cyan
dark blue
E dark green
= dark red
green

grey

Default line colour red colour magenta [

off yellow

Default point colour  yellow E icons orange
Default model for data E

hite
Use super strings O ellow

=

[Finish | [ Help |

l Select

Click LB on the colour icon to bring up the list of ko]
colours [Sameas]

[Edit]

[Browse]
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Set the ‘Default line colour’ in the above panel to ‘dark green’ by clicking LB on the colour icon (the icon
to the right of the word ‘red’ in the fourth data field). A list of available colours will pop up. Use the mouse
to click LB on ‘dark green’ and then process it by clicking LB on the Select button at the base of the panel.

Alternatives: You can double click LB on ‘dark green’ to short-cut this sequence. You could also have used
the down arrow key to work your way down through the list to highlight the word ‘dark green’ and then
pressed the Enter key.

In a manner similar to the colour panel field just discussed, most panel fields have a pop-up list of choices
available and the list is activated by clicking on the icon at the right hand end of the panel field. Some
times there will be a special icon such as the colour icon in the previous example or the file box icon at the
end of the File field.

B Read xyz s Data = %
File Advanced [
File to read |

|
Default line colour [red

Choice icons

Default peint colour  [yellow

Default model for data |

Use super strings

[t f&?li_li_ﬂl_/[g

| - ( Message area )
Read [Finish | | Help |

Other icons that may be used are:

~

~
63

 file &1 tin textstyle info
== model == choice = line weight
= colour = colourwhen g view
none selected
line style % polygon ru symbol

o
Note the message area at the base of the panel (just above the Read button in the Read xyzs Data panel).
Each panel has its own message area to help you interact with 12d. If 12d does not appear to be working

the way you think it should, you will often get helpful information in the Panel Message area if you make
a mistake. Look in the Screen Message Box as well as it is also updated when interacting with panels.

If a panel is in the way, you can move it as stated above. Any panel can be removed (shut down) by
clicking LB on the ‘X’ button in the top right hand corner or by clicking on the Finish button.

If you want to keep a panel that is already filled in such that you can refer to it later, you may decide to
temporarily minimise it by clicking LB on the ‘- button. It can later be maximised again by clicking LB on
the ‘overlapping windows’ button (where the °-° used to be).

As we don’t wish to proceed further with this panel click LB on Finish or click LB on the ‘X’ button in the
top right hand corner of the panel.
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5.1

Starting the Tutorial

Before starting your tutorial, it is assumed that your overall desktop layout is as shown at the end of
Chapter 4.3, i.e. one large plan view on display called ‘Plan 1°.

Importing Point Data into 12d

The easiest way to understand the use of Models and Panels is to import some data into 12d and see by
example.

Point and Line data can be imported into 12d from a variety of sources. For the purposes of the tutorial, we
will use the simplest of these - a simple ASCII file containing point number, X, y and z coordinates along
with a code and string number.

We will begin by reading in a Points file called ‘DETAIL SURVEY.csv’.
This file lies in the folder C:\12d\10.00\Training\design\getting started basic

1,425158.873,36865.368,71.833, DR, 1
2,42535.2532,36859.942, 69,505, DR, 1
3,42556.3594,36847.968, 69,349, DR, 1
4,42572,709,365845.796, 67.75, DR, 1

5,42592.277,36845.967, 65,879, DR, 1
&6,42606.095, 36848.526, 64.518, DR, 1
7,42612.6,365847.949, 64,739, DR, 1

5,42410.27,36954.217,72.574, DR, 2

0,42419,677,36955.067,71.904, DR, 2
10, 424353 .789,36954.563,70. 552, DR, 2
11,42446.673,36955. 149, 69,777, DR, 2
1Z,42460.151,36955.254, 65.955, DR, 2
13,42474.806,36955.092, 65.24, DR, 2

The format is one point per line containing a point number, X, y and z coordinate, string name and string
number all separated by commas.



12d Model Getting Started and Training Manual

To read in the file, click LB on File I/0 =>Data Input =>x y z =>x y z general from the Main menu.

-

® ' Read XY Z General Files | = S .|1
e 12d gives you the ability to fill in this
Peremeter fle panel once and then save the setup to
Files ]Basic | Format | Mapfie | Fencing a parameter file. This allows you, on
File Advancad [ subsequent occasions, to call up the
File to read parameter file and then you only need

select the data file to be read.

To make things easier we have already
created a parameter file and stored it
in Getting Started Basic folder.

Click on the folder icon at the end of
the Parameter file ficld.

Folder *xyf =
A blank folder panel will pop up, but we will browse for
— . the parameter file
l Select
[Lib]
[User Lib]
[Browse]
[Browse reset]
[Open]
[Open with]
[Unicode format]
[Ansi format] (System codepage) Chck LB on [Browse]
[UTF-& format] (System codepage)
[Explore]
[Delete file]
i2d Select a file to open - @ E = -D’] @
- P
e [ 1| « 1000 » Training » design » getting started basic » STAGEL » I EE £1 ol
1 1 3
Organize * Mew folder = - E:l '@3
¢ Favorites Name Type Size
Bl Desktop ) STAGEL project 16/01/2017%29 PM  File folder
Click LB on the "getting started basic" icon to move
back to the getting started basic folder
Note that if you have created the training projectin a
folder different to the one shown here then vou will
have to navigate to the required folder
Page 52
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-
E Select a file to open

. e SER =)

@Uv| . 12d » 1000 » Training » design » getting started basic »

| Recent Places

m

4 Libraries

- | 3 | | Search getting started basic 2 |
—
Organize * Mew folder = ~ [ .@.
¢ Favorites MName . Date modified Type Size
Bl Desktop , STAGEL 16,/01/2012 3:39 PM  File folder |
. Downloads || PtMo, XY, Z, 5tr,StrMo.oyf 20/03/2009 6:18 PM  XYF File 1KB

tla- Homegroup
2. OFFICE DESKTO!

CClick LB on the file then click LB on [Open] >

Lo Computer 5
(il Local Disk ()
a RECOVERY (D)

-

File name:

-
# ' Read XY Z General Files = =

Parameters -
Parameter file ,m

Files |Basic | Formatl I'\-"Iapfilel Fencing

File dvanced [
File to read
p
® ' Read XY Z General Files =hl
Parameters

Parameter file m

Files |Basic I Formatl Mapfilel Fencingl

File Advanced

File to read DETAIL SURVEY.CSV] [

¥

| Yiles (*xyf) -

@ng the folder icon browse to the same folder that held
the parameter file (C:\12d\10.00\Training\design\getting
started basic) and locate the file DETAIL SURVEY.csv.

You will have to change the File type display to All files

&

v [Files (~.dat)

']

Files (*.dat)
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-
E Select a file to open

£3 | (e] | & |3

SSe)

Select the Basic tab

<Click LB on Open>\>[ Open |.] [ Cancel

OQV| ;< 12d » 1000 » Training » design » getting started basic » - |4’-¢ | | Search getting sf@asi: yel |
I
Organize v New folder =~ [ .@.
¢ Favorites * MName : Date modified Type Size ol
Bl Desktop , STAGEL 16/01/2012 :33 PM  File folder
. Downloads || Al Long Sections.tbf 29/03/2009 10:20 ... TEF File a8 KB
£l Recent Places \Z] Chapter 16.12da 23/03/2009 312 PM  12DA File 273 KB
\Z] Chapter17.12da 10/05/200910:41 ...  12DA File 846 KB
:J.g Libraries || Cross Sections.xplotppf 29/03/200911:31 ... XPLOTPPF File 16 KB |
- || Cross Sections.xplotppf.ppf 29/03/200911:57 ...  PPFFile 10KB |-
Q@ Homegroup i \Z| DETAIL SURVEY.12da 19/03/2009 5:10 PM  12DA File 117 KB
E, OFFICE DESKTOF |E_h] DETAIL SURVEY.CSV 19/03/2009 5:53 PM  Microsoft Office E... 102 KB
|®| GETTIMNG STARTED.mapfile 19/03/2009 5:57 PM  MAPFILE File 9 KB
‘: Computer |=| Logo.JPG 13/07/2006 12:54 ... JPEG image 54 KB
ﬁ Local Disk (C:) || Leng Sections.|plotppf 29/03/200911:26 ...  LPLOTPPF File 22KB L4
—a RECOVERY (Dv) || Long Sections.|plotppf.ppf 29/03/2009 11:26 ... PPF File 14 KB
I || Plan Plot.tbf 27/04/2009 2:44 PM  TBF File 51 KB
| PtMo, XY, Z,5tr, StrNosxgyf 20/03/2009 6:18 PM  XYF File 1KB
|| ROAD DEPTHS.drf 10/06/201012:00 ..  DRF File 1KB '+
-] M | *
File name: DETAIL SURVEY.CSY Files (*.%) ']

You will notice that the panel is

mostly filled in from the parameter

B ' Read XY Z General Files

Parameters

Files
Default line colour

Default point colour

Paramaerfilem

Basic |Format| Mapfilel Fencingl

IyeHow—D

file. However, you still need to set the
default text field

Select the choice icon then select any
of the text style

Default text style | [_S‘elect Textdata /@
Skip column headers g
Join all Arial 1 centre
u . . oo Arial 2 centre
se string attributes in joining 50 1 centre
Keep leading/trailing spaces for attributes 150 2 centre
Create missing attributes x:g: EIE::aader
Default model for data unknown [ SAlgn Title
Ldd to wiew 1 I
A default model is used in case the data has
coding that the mapping file (See Mapfile T ,,
tab) can not recognise. [ =
| = | [Edit]
[Sameas]
[Clear]
T
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Select the Format tab

The format for the file values are set up here. No
user entry is needed for this section

Files | Basic Format | Mapﬁlel Fencingl

Input mode Delimiter @
Delimiter comma "," @

Column number in file

Information Type  Column #
point id 1
x coord 2
y coord 3

z coord 4

string name 3

(=3} LnI-hlLulru||—l|

string nurmber

Attribute Mode | Mare |Typ-e | Column #

[ choice ok

Select the Mapfile tab

A user defined mapping file uses the code found in the data file to set the
parameters for the strings including the model name, linestyle, colour and more.
The map file GETTING STARTED.mapfile was read from the folder
C:\12d\10.00\Training\design\getting started basic

Files | Basic | Format Mapfile | Fencingl
Map file |G STARTED.mapfile

Pre*postfix for models survey

A model prefix "survey " (note that there is a space after the word survey) is
used to group the survey models together after the map file has set the model
names. This will help keep the survey data separate from the design. Using
lower case for the word will send the models to the bottom of the listing
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Open the map file

B " Read XY Z General Files ==
Parameters
Parameter file XY ZStr, StrMo.yf
Files ] Basic ] Format Mapfile l Fencing]
Map fil
ap file G STARTED.mapfile Folder *mapfile ~mf E
Pre”postfix for models |5L|Ne}r
GETTING STARTED.mapfile /
4 i 3
[ Se%t
= [Lib]
| choice ok [User Lib] »
[Browse]
Browse )
[Open]
[Open with]
[Edit file]
[Unicode format]
[Ansi format] (System codepage) 9

i Map File Create/Edit =

Map file |C:‘\12d\10.(]0\Train Read Write

=~ Map File
- Header
.. Basic

- Fills
- Symbols A branch structure is used to access

. Tinable the tabs within the map file
- Wertex Text Data

- Segment Text Data
- Pipes

- Boundaries

The Basic tab is shown below which
sets the model, colour and more

H- Visualization

[w ]
=

(=~ Map File Key Att | Mame | Model Colour Point Line
- Header kKey
- Basic 1 |BB TOPQ BANK BOTTOM orange line
- Fills 2|cG TOPO CHANGE GRADE  orange | line
- Symbols . A
3 (CR ROAD CROWM white line
- Tinable
- Vertex Text Data 4 |DR TOPO DRAIM CL cyan line
- Segment Text Data 5 | DTMBODY TOPO TIN BDY red . lire
- Pipes & |ES ROAD PAVEMENT EDGE | white line
- Boundaries 7 |5EC SEWER. PIPE brown . line
f¥}- Visualization 3 |5L TOPO SURFACELEVEL orange ~ | point
alsm SLIRVFY STH red M i

Click LB on /[Finish] to exit the mapping file

Page 56
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Read I Finish I Help I

Click LB on Read to import the data file

2] Plan1 f=e ==
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5.2

Plan View Operations

Now that we have some data, we can begin to look at some more of the Plan view features of 12d.

|EI Menu

Bring up the Plan view Menu.

I:::::I Adding/removing models =l

In the Plan View Button Area, you will observe a ‘+’ and ‘-*. This is a shorthand technique for turning
models on and off.

Click on the ‘-’ sign button with LB. A list of available models to remove from the view pops up. Pick
‘survey VEG TREE’ and click LB on ‘Select’. You will observe the tree symbols in model ‘survey VEG
TREE’ are removed from the view. The “+° works in a similar way to add models to the View. Practice
adding and removing models from the view with the + and -. Remember, the models are not being deleted
with the ‘-, merely removed from the current View. Turn back on the tree model ’survey VEG TREE’.

@ w

After multiple pans and zooms, you sometimes wish to return to a point where all of your data appears in
the view. This is equivalent to an AutoCAD Zoom-Extents. Click on Fit with LB to see all of your data.

,__ﬁ': # Dynamic Pan
“dl

This facility allows you to move the centre of the view but retain the current zoom factor. Click on Pan
with LB. You then press down LB on a point in the View and then drag the mouse. The data in the view
will move with the mouse until LB is released.

LE Zoom

Select Zoom (to Zoom In) from the Plan View Button area with LB. Click LB on two diagonal points of a
rectangle and then click LB once anywhere in the plan view. The information will appear enlarged based
on the size of the rectangle.

MB Wheel Zoom
If your mouse has a wheel as part of the middle button, then it can be used to dynamically zoom in or out.

Simply click LB in the plan view at the point you want to zoom about and then roll the wheel forward to
zoom in and backwards to zoom out.

@ Shrink

This is equivalent to Zoom Out. It works just like Zoom but in reverse.

L_'i\ Previous

If you click LB on Previous, the view will appear as it was prior to the Zoom. 12d always keeps the details
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of the previous view setting available so that you can return to it quickly. Only one level of previous view
settings is kept.

% Toggle

There are multiple items under the Toggle Pop Up menu. At this time, we will try only one of them. Select
Grid with the LB. A rectangular grid should appear. If you click LB on Toggle =>Grid again, the Grid
will be removed from the display.

The appearance of the grid can be changed by clicking LB on the Menu button in the View Button Area
and click LB on Settings =>Grid. You can change any of the settings in the panel. Try changing the grid
spacing from 100 to 10 in both x and y directions and click LB on Set. You will notice that the Grid can be
turned on and off from either the panel settings or the Toggle =>Grid switch. Click LB on Finish to
terminate the panel.

Q{- Refresh

All the information on the view will be redrawn. This can also be achieved by clicking MB anywhere in
the View Title Area or anywhere in the View Button Area except over the *+’ or ’-’ buttons.

El Plot

Bring up the Plan view Plot Menu.

Page 59
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53 Birds-Eye Views and ‘Throwing’ Between Views

We saw in Chapter 4.10 *Basic View Operations’ how to create a new View. To introduce some new
concepts in 12d, we need a second small Plan view on the desktop. Firstly resize your existing ‘Plan 1’
view to take up around 2/3 of the left hand side of your desktop.

From the main menu, click LB on Views=>New=>Plan and place a small view about 50mm square in the
top right hand corner of your desktop. This will create View ‘Plan 2’. See Chapter 4.10 for full details on
how to create and resize Views.

Note that when creating a View using Views=>Create=>Plan View, 12d pops up the ‘New Plan View’
panel. The View Name field will already have a ‘number’ in it supplied by 12d. 12d will always supply
you a View number that is not currently in use. If you want, you can overtype the number suggested by 12d
provided the number you type does not currently exist. If it was created earlier and has since been deleted,
it is OK to reuse the view name.

In the View ‘Plan 2’, use the ‘+’ sign button to turn on all of the models. From the ‘Plan 2° View Button
area, click LB on Zoom and click a point in the lower left corner of the View ‘Plan 2’. Before selecting the
second point of the Zoom rectangle, move the cursor into the other View i.e. ‘Plan 1°.

'Planl [= |[= ][ =] | lran2 ===
(EERENEEIESICEV AR EY (EERENEYEIESCYEYE AN

Select the second point of the Zoom rectangle in either View. After selecting the second point of the Zoom
rectangle, you will notice the following prompt in the View Message Box

[ [E

<View Zoom = [Select] [Dynamic] [Cancel] Select destination view - RE to cancel , D togales dynamic

12d is prompting you to select the View you want ‘zoomed’. Click LB in View ‘Plan 1°. The zooming will
then take effect in View ‘Plan 1°.




Chapter 5 Starting the Tutorial

= Plan1

EI@ Plan 2 ===
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Notice that using this technique, it is possible to achieve a birds-eye effect where the smaller View displays
the complete model whilst the larger ‘working’ view is zoomed to an extent where it displays only the
detail that you are currently working on. You would typically do all of your zooming in View ‘Plan 2’ but
have the detail updated in View ‘Plan 1°. You could even do this with different models turned on. In the
birds-eye view, you would typically only turn on sufficient detail to enable you to zoom on known
features.

It is suggested you practice zooming and throwing between Views as this is a powerful concept in 12d and
you should feel comfortable at using it.

After completing this exercise, delete View ‘Plan 2’ as it is no longer needed. You will now see a second
way to delete a View. Click LB in the View Menu button in the View Button Area of "Plan 2’ and select
Delete and Yes to confirm the deletion. The Delete View menu can also be brought up by clicking LB on
the Menu button in the View Button Area of the View you wish to delete and select Delete and Yes to
confirm the deletion.

It is suggested that you maximise ‘Plan 1.
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54  Deleting a Model

As we now wish to look at an alternative (and preferred) way of importing data into 12d, we will delete the
existing models as they will be recreated in the following option.

From the Main menu, click with LB on Models=>Delete=>Delete all models

[N Delete All Mod

=101 x|

Delete |

Finish |

Help |

Delete Model . [ ] |

Click LB on Delete [

Click LB on Yes to confirm

4% You are about to delete 1 Model from the project

This can be retrieved from the trash bin at a later date

Delete from the project ¥

I e JL e ]

\ e

When models are deleted they are sent to the Trash Bin in case they need to be restored at a later stage.

A trash bin icon appears at the bottom right of the 12d screen

s

To access the deleted models double click LB on the icon or select Project =>Management =>Trash Bin

A | Trash Bin l =] e
Select |Typa ‘ Name Deleted By | Time ‘ Restore As ‘
1 |— meodel  survey ROAD CROWN Moel Burton |16/01/2012 17:43
_2 r model  survey ROAD PAVEMENT EDGE  Moel Burton | 16/01/2012 17:43
3 |— model  survey SEWER PIPE Noel Burton | 16/01/201217:43
74 |— meodel  survey SURVEY STN Moel Burton | 16/01/201217:43
T |— model  survey TOPO BANK BOTTOM  Moel Burton |16/01/201217:43
_ﬁ r medel  survey TOPO BANK TOP Moel Burton |16/01/2012 17:43
_7 r model  survey TOPO CHANGE GRADE  MNoel Burton | 16/01/2012 17:43
_8 |— model  survey TOPO DRAIN CL Moel Burton | 16/01/201217:43 -
T |— model  survey TOPO SURFACELEVEL  Moel Burton 16/01/201217:43 1
F |— medel  survey TOPO TIN BDY Moel Burten | 16/01/2012 17:43 =E
11 r model  survey TOPO WATER EDGE Moel Burton | 16/01/2012 17:43
12| |— model  survey VEG TREE Noel Burton | 16/01/201217:43
F |— model | survey WATER PIPE Moel Burton | 16/01/201217:43 4
F |— model  unknown Meel Burten  16/01/2012 18:06 E
5| [ :
I

To restore a model click LB next to the model under the Select column then click LB on [Restore]

Irash Bin

To delete all models in the trash bin (like emptying the Windows Recycle Bin)
highlight all of the models by clicking LB then RB over the top of the select
column. Click LB on Set to highlight the models and click LB on [Delete]

‘Warning I & l — \_I-D"] lﬁ-‘

! Warningl Deleting these elements will permanently remove theml
i

Youwill not be ahle to restore them if vou continuel

Are you sure youwish to delete them?

Click LB on [Yes] to
e | [ e confirm deleting the
models
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5.5

5.6

Redraw - Fixing up a Modified or Erroneous View

Whenever data is removed from a View e.g. turning off the display of a model, the view does not
automatically get refreshed. 12d typically removes a model by overdrawing the information using the
background colour, usually ‘black’. This operation can leave the view looking speckled and unclear.

You can force the view to refresh by clicking LB on the Refresh button, or click MB in the View Button
Area anywhere other than over the “+’ or *-° view buttons. The whole View will be repainted instantly to
display the corrected information.

It is also possible that some of the menus may at times become corrupted. Windows is a very complex
multitasking environment and the menus are stored in memory which is being updated continuously. If you
ever get parts of your desktop that don’t look correct, you can force your entire desktop (all menus, views
etc.) to be refreshed by typing Control-R at any time. Alternatively you can refresh just any one Menu by
clicking MB in the menu title area.

View Tabs

There is a tab for each view on a bar just above the Status Bar at the bottom of your desktop. If you have
the Output Window in the default position (the tab at the bottom left of your desktop), the tabs bar is
displayed just above the Output Window.

The View Tab has the icon for the view type and then the view name beside it.

(View type) (View name)

Each tab corresponds to a 12d View.

| output Windaw

To bring a 12d view to the top of all other views and to set the view as your active view, just click LB on
the appropriate View Tab, or LB in the view title area of the view.

Note that when a view is active, the View title highlights in blue.

View title area

Plan1
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5.7

5.8

59

The next time you start 12d,
the project STAGE 1 will
appear in the previous projects

list.

Double clicking LB on
STAGE 1 in the list and you

Saving a Project

The changes to the Project you are working on are currently only stored in memory. To make the changes
permanent and update your files on disk you need to Save the Project. This can be done at any time by
clicking LB on Save from the Projects Menu (Project =>Save).

12d will occasionally pop up a panel reminding you ‘Do you want to save the project?

B ' Save Project Reminder @

| Do you want to save the project 7

[ Yes ] [Cancel] [ Mo ]

Click on Yes with LB to force a Save to occur.

The timing at which this message appears is set from the Main menu in Project =>Management
=>Defaults. See the data field ‘Save Interval (min)’ under the ‘System Settings’ tab.

The default is every 15 minutes. You can set the time interval to zero to turn this feature off altogether.

If you ever crash out of 12d due to a power failure for instance, any changes since your last Save operation
will be lost.

Exit
To terminate a 12d session, click LB on Exit from the Project menu (Project =>Exit). If you try to Exit

12d after changes have been made to your Project, 12d will remind you of the changes by prompting you
for a further Save operation.

Restarting 12d with an Existing Project

When you restart 12d and return to an existing project, the appearance of the desktop will be just as you
last left it. The number of Views, appearance of all models and user defined parameters are redisplayed
using the settings that are stored with the Project data.

12 Version Database Version | Mame
10 1019 HOUSE SETOUT

will be taken into the project

STAGE 1.
Alternatively, if you navigate to the folder containing the project Projects x|
STAGE 1, you will automatically get a pop up list of all available
projects in that folder to select from. STAGE1

Click LB on STAGE 1 to highlight it and then click LB on the Select
button. Alternatively, you can double click on STAGE 1 to bypass the
Select button.

If you have trouble restarting 12d, remember you called this Project
STAGE 1. See Chapter 4.2 to remind yourself how to start 12d.
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6

6.1

Basic Modelling

Alternative data entry

We will now repeat the process of importing data into 12d but this time we will use a 12d ascii file.

This option is the more common way of transferring data from Surveyor to Designer when both parties use
12d. The ascii format will often include all of the strings with the correct model, colour and other
properties so that no mapping is required. Also a tin (triangulation) can be included in this file format so
that the Designer has no need to create a new tin from the survey data. In this instance we will assume the
coding is correct but the models are different so that mapping is required. Also a tin is not included.

We will import the file ‘DETAIL SURVEY.12da’. To read in the file, click LB on File /O=>Data
Input=>12da/4da data from the Main menu.

# 7 Read 12d Solutions Ascii Data (=
Ascii file Advanced [
File to read JETAIL SURVEY.12da

Pre*postfix for models survey

Use map file model when pt/line changes =
Allow Zinclude to be used o
Convert 2d,3d,4d, poly,face, interface to super |
|ﬁnished reading ascii data

4

Click on Read to read the data into 12d Model.

Click LB on the File folder icon then browse back
up to the folder
C:\12d\10.00\Training\design\getting started
basic

Click LB on the file DETAIL SURVEY.12da
Click LB on [Open] to select the file
A map file is not required.

A model prefix ‘survey ’ is again typed in to group
the survey models away from the future design
models.

Delete plan view 2 and then turn on all of the models in plan view 1

[ Plan1

= =] =]

B [#][=) & =) [ @) (@) %] (< [=)
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6.2 Saving model listing to a file for future use

We will now perform a function that is only meaningful later on when we are manipulating TINs. First we
need to click on the ‘Plan 1’ view tab such that Plan View 1 is now our focus. The heading in view ‘Plan 1’
should appear coloured bright blue and it should be to the forefront.

The current thirteen models on the view are exactly the models that are used to create the 'natural surface’
tin. We will now see how to record these models in a form that can be used in the future to restore those
same models to another view.

From the Main menu click LB on View=>Models Save/Restore

B View (Save / Restore Models) El_léj

save \ Restore | Type in the file name SURVEY.
. - Pressing [Enter] will add the
File name to Save SURVEY.vml =] extension .vml
View to Save _1 l§| Click LB on the view icon then select

Save view 1

Click LB on Save
Click LB on Finish to exit the panel

| File «SURVEY.wml> will be created

Finish

This file can be read at any future time by use of the Restore option. This will add the same models to a
view which need not necessarily be plan view ’1°.
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6.3

Triangulation

We will now use this point and line information to create a 3d surface or TIN (Triangulated Irregular
Network). One of the concepts in 12d is that a TIN can be created from a single model, a single view (and
all the models on that view are used) or a model list. In general, you will use Views to create models since
you can control which models are on display in a View. It is important to understand that when creating a
TIN from a View, only those models on display in the View will be used in creating the TIN and only then
if they are set to be tinable in the map file. For instance, if you were forming a TIN to represent the natural
surface, you could leave turned ON any models that represented underground surfaces prior to creating the
TIN, because in the mapping file they would be set to be non tinable.

When using a mapping file to read in data, strings can be flagged as being tinable (Breaklines) or non-
tinable. Only tinable strings are used in the triangulation. Breaklines are used to pick up the topographical
features accurately. When forming triangles, 12d ensures that every breakline has the sides of one or more
triangles along the entire breakline i.e. triangles never cross breaklines (unless the breaklines themselves
Cross).

In this exercise we are assuming that the survey strings have been checked for errors (See Getting started
for Surveying manual)

P

=
(B () (=]

=
=

lan

For the purposes of the ongoing tutorial, please ensure that all models in view ‘Plan 1’ are on display prior
to creating the TIN. ‘Plan 1’ should look as shown above. Note that the points do not display when zoomed
out.
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From the Main menu, click LB on Tins=>Create=>Triangulate data
B ' Triangulate a Data Source I. = ﬁ]

General ‘Data ] Nullingl

Fill in the first tab of the panel as shown.

The Triangulation function option is used to construct a

Retriangulate function  [TIN GROUND function which, when recalculated, will run a

New tin name [GROUND retriangulation on the tin. Place the cursor in the data
T =xiisnT FG field with the LB and type in “TIN GROUND’

Tin style = Each TIN requires a name. Position the cursor in the
Model for tin [tinGROUND [ New tin name field and type in ‘GROUND”. If you

press the Enter key, this name will also be used to fill in
_ the Model for tin field but with the prefix ‘tin ’ (see
Preserve strings Remove bubbles [7] panel). The TIN name is subsequently used to refer to
Weed tin ] this specific TIN.

Cell method |:| Triangle data [

Additional settings

Position the cursor in the ‘Model for Tin’ field and type

Create many | in the suffix ‘,1° after the name so that the model is
displayed as the TIN is created. It is permissible to
| ok - no Tin <GROUND> exists overtype this name but this is not recommended.
|
[Triangulate] [ Finish ] [ Help ]

# ' Triangulate a Data Source li‘_l-z_hj

General Data INuIIing]

Click on the Data tab.

Data to triangulate

B

View

7 As we wish to triangulate all the data in plan view "1"
ﬁ@ and leave the tinabitily to determine which data to use,
click LB on the viewE icon. Select ‘1’ from the list.

# ' Triangulate a Data Source Iil_léj

Click on the Nulling tab.
General | Data  Nulling l Click on the Apply Nulling check mark.
Apply nulling [ _ There are two options here, you can either set the
Angle 3 Gt parameters to null the external triangles or you can use a
Length 100 polygon to null all triangles outside this polygon. The
Combined angle  [50° 2 DTMBDY string will be used as the boundary for the tin.
Combinedlength [20 | Click LB on the N ull.polygon string iC(?n ‘Fhen c.lick LB
on the DTMBDY string followed by clicking middle
Mull polygen 1N BDY->DTMBDY @ button (MB) to accept the string.

[ "survey TOPO TIN BEDY->DTMEDY" selected
[zmin 51.837 zmax 78.003 I Click LB on Triangulate to create the TIN. There will be
a short delay and then your TIN will be created and
displayed as shown in the next picture.

[Triangulate] [ Finish ] [ Help

Click LB on Finish to terminate the panel.
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Turn on the model tin GROUND

SRIRIEYSESCYEYEA]T] =)

Note that the TIN is clipped at the selected null polygon ensuring only the surveyed data is included. Now

that we have a TIN we can display the TIN data in a variety of ways

o

Page 69
———
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6.4 Tin inquire.

From the Main menu, click LB on Tins=>Inquire and the Tin Inquire panel pops up.

Aspect

Colour

Depth from height
Depth from string
Depth between tins
Height

Slepe

Drop onto tin in 3d
Drop tin to tin in 3d
Tins on a view

User 3

i U sl Click LB in the menu title area (where it says Tin Inquire), move the menu and
Pin it with the LB. This operation is necessary to stop the menu from collapsing
after the first menu pick.

Click LB on Aspect, and the Tin Aspect Inquire panel will pop up.

# ' Tin Aspect Inquire l‘:' L b S

@
[aspect=60°4'0.81" x=42773.021 y=37087 334
Finish

# ' Depth From Height to Tin Inquire | =M= 53! |

I

Height P
[ depth=-55.428 x=42892.929 y=36996 120 tin=GROUND

Finish ‘

# ' Tin Slepe Inguire lil_léj

r @
[slope=11.019%, 1vin 9.075, 6-17'1693", x
Finish

Move the cursor over the 7in icon button at right end of the ‘Tin’
field and use the LB to pop up a list of Tins. Double click LB on
GROUND. Then click LB in the menu title area (where it says
Tin Aspect Inquire), move the panel to a clear area of your screen
and pin it with the LB. Do not Click on the Finish button in the
panel.

Repeat this procedure with both the Height and Slope menu
items.
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Once all three panels are on the screen, move the cursor anywhere over the TIN and
observe what happens. When the cursor is positioned over any one triangle, the three point
coordinates of the triangle are being used to linearly interpolate ‘on the fly’ to calculate the

exact X,y,z coordinates of the cursor. Also the aspect and slope of the triangle is shown in
the respective panels.

Plan1

Tin GROUND
Height 0

[ depth=-64.685 x=42798.077 y=37327.210 tin=GROUND

[ slope=14.357%, 1vin 6.965 , 8=10113.00", «

Click LB on Finish on all three panels to put them away. Also click LB on ‘X’ on the Tin Inquire
menu to shut it down.

We will now look at the various ways information in TINs can be viewed.
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6.5

‘Fast’ Contours

We now want to remove all of the models from the View except ‘tin GROUND’. From the View menu (in
the View Button area), click LB on the - sign to pop up the Models to Remove panel.

Models to Remove "1"

survey ROAD CROWN

survey ROAD PAVEMENT EDGE
survey SEWER PIPE

survey SURVEY STN

survey TOPO BANK BOTTOM
survey TOPO BANK TOP
survey TOPO CHANGE GRADE

survey TOPO DRAIN CL
survey TOPQ SURFACE LEVEL
survey TOPO TIN BDY

survey TOPO WATER EDGE
survey VEG TREE

survey WATER PIPE

tin GROUND

’ Select

Click LB in the panel title area (over the words Models to
Remove), move the panel and repin it with LB so that it
doesn’t collapse after each selection.

Now click the LB on the first survey model. Drag the mouse
down the list to highlight all the survey models and click on
‘Select’. Alternatively, you could double click LB on each
model in turn except ‘tin GROUND’. Click LB on ‘X’ to shut
down the panel.

Plan1

B

Toggle "17

Grid [off]

Vertex indices [n/a]
Z values [n/a]
String names [n/a]
Attributes [n/a]
Arc centres [n/a]

Tin centoursfn/al A/
Tin edges [n

Tin flow [n/a]

Tin solid [n/a]

Tuflow [n/a]

Rasters [n/a]
Vertex/Segment UID's [n/a] »
Point id's [n/a] 3

contour lines appear.

AW

/N ow from the View buttons,
click LB on the Toggle

Culling [off] button to bring up the Toggle
Linestyles [on] menu.
Sewer [n/a]
Text [on]
Wertices [n/a] . .
criees e Then click LB on Tin

contours. You should see th
following red and green
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[ Plan1 =R
= BDEY S ES|EYEYEAINE]

If you click Toggle=>Tin contours again, the View will revert to the ‘green triangle’ display.

The appearance of the contours can be changed by clicking LB on the Menu button in the View Button
Area. Click LB on Settings=>Tins=>Contours and the following panel will pop up.

(B3 Tin Draw Contours oWy = e ] | You can change any of the settings in the panel

including colour. Click LB on the colour icon

s 1 at the right end of the contour colour field to

Draw triangles contours see a popup list of available colours. Select one

Cont inc n by double clicking LB.

Lo 0 Try changing the contour increment (spacing)

Cont colour [fed from 1 to 5 and the bold increment from 5 to

Bold inc 5 25. Click LB on Set to activate the changes.

Bold colour green You will notice that the ‘fast’ contours can be
turned on and off from either the ‘Draw

| triangles contours’ tick box setting in the panel

J or the Toggle=>Tin Contours switch.

At the completion of experimenting it is suggested that you put the settings back to their default values (as
above) at this time.

Click LB on Finish to terminate the panel. Your new settings will remain in effect indefinitely until
changed.
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6.6

‘Fast’ Flow Arrows

It is recommended that you turn on the drainage models for this exercise. From the View menu (in the
View Button area), click LB on the ‘+° sign button and double click LB on ‘survey TOPO BANK
BOTTOM’, ‘survey TOPO BANK TOP’ and ‘survey TOPO DRAIN CL’. Make sure that the ‘tin
GROUND’ model is also still turned on. The easiest way to confirm this is click LB on the ‘-° sign button
in the View Button Area and look at the list of the models that could be turned off. Click LB on the ‘X’
button to terminate the list.

Now from the View menu, click LB on Toggle=>Tin contours then Toggle=>Tin edges. The purpose of
this is to outline each triangle. Then click LB on Toggle=>Tin flow. You should now see an arrow appear
at the centre of each triangle representing the direction of water flow.

Try zooming in on a section of the model for a closer look. When you have finished zooming, click on Fit

to again fill the View window.

[l Plan1

The appearance of the flow arrows can be changed by clicking LB on the Menu button in the View Button
Area. Click LB on Settings=>Tins=>Flow Arrows and the following panel will pop up.

# ' Tin Draw Flow Arrows for View El;lﬂ—hj

View [1

You can change the size of the arrow
heads and their colour. Click LB on the
colour icon for the ‘Colour for arrows’
field to popup a list of available colours.
Select one by double clicking LB.

Draw triangles flow
Arrow length (w) [10

Colour for arrows |dark green

Try changing the arrow length from 10 to
| 5 world coordinates (in this case metres).

Click LB on Set to activate the changes. You will notice that the Flow arrows can be turned on and off
from either the ‘Draw triangles flow’ tick box setting in the panel or the Toggle=>Tin Flow switch.

Click LB on Finish to terminate the panel. Your new settings will remain in effect indefinitely until
changed (for this project only).

Click both Toggle=>Tin edges and Toggle=>Tin flow again and the View will revert to the ‘green
triangle’ display.
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6.7 Perspective View
We will now look at the perspective view facilities in 12d to examine the surface we created above.

Create a new perspective view. Click LB on Views=>New=>Perspective OpenGL from the Main menu
and a new view pops up. Alternatively by selecting Views=>Create=>Perspective OpenGL view from
the Main menu, a panel pops up.

i ™
i | New Perspective View ) L . .
If necessary, put the cursor in the View
View name  [J] E name field, backspace over the existing ’
| [m entry (or use the Delete key) and type 2°.
Click LB on Create.
Crete
W — _ 4

Note the new view is created immediately and is placed over the top of your existing windows.

You should use the standard windows features to ‘Tile’ the views. Click in the view title area for plan view
’1” then select Windows=>Tile Vertical

'p@m E"El'ogl":m!i“‘ = |:" = SUN‘QEW D'ﬂ‘gl = EMU;“—Q@IHVEH] @’I—HT e | |
() () (6] @ (=] ()@ (o] @A) W) | = &L AL DL

< | ss PR U = [BseYessEeEebaENe
el ‘VA"‘A‘J A‘

NI T

Ao

S A U=y

AN AT Al s A i

5 &ééjm%ﬂb\\lﬂx

LR S L

3 |l "A“é‘;&g

| =l == GRS NIy

|: 2: | A1 61237223 S T T

Your overall screen layout should now look something like this.
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The view buttons on the Perspective view are:

.

@ Perspective 2
Me
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®
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&
£l
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(¥
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&
&
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@
(1]
&)
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S
=]

Walk

i A
GD ;
Orbit

il
(Togglo

Remove

Add

Plot

Joy

Previous

Fit

We now need to add the TIN to the perspective view. In the View Button Area of Perspective OpenGL 2,

GROUND. Click LB on the Fit icon. Your

m

.

click LB on the ‘+¢ sign button and double click LB on t

Perspective view should now look as follows

(= 5 =5

Perspective 2

EIEY

BIEVES|E

Lpa !
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R
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6.8

Joy Panel

The Joy (short for Joystick) provides a quick way of orientating your eye in relation to your data when
manipulating a Perspective view.

The Joy panel is accessed from the View Buttons Area. Click LB on the Joy button in the View Button
Area of ‘Perspective OpenGL 2’ and the Joy View panel appears.

-

1 Joy View [_l_l—]':' e S

View E Try clicking LB on In and Out icons
Move eye @ |
Mode Istep— @ Ia _a

Angularstep i 5* and observe what is happening. You eye is moving inwards or
outwards from the data.
Also try Up, Down, Left and Right. icons

=
Distance 100 -{F*

o ]
Finish i

4

If you get lost or zoom in too far, you can always start again by clicking LB on Fit in the View Button
Area.

The angular step between each up or down step defaults to 15 degrees. You can change this if you want
smaller increments by entering a new value in the Angular Step field.

Similarly, the Distance changed on each In/Out movement defaults to 100 (metres in our case as all data
is in metres).

The easiest way to reset a view so that you can see all of the data is to click LB on Fit from the View
Button Area.



12d Model Getting Started and Training Manual

6.9 Orbit Panel

The Orbit is another way to orient your eye in relation to your data when manipulating a Perspective view.

The Orbit panel is accessed from the View Buttons Area. Click LB on the Orbit button in the View Button
Area of ‘Perspective OpenGL 2’w.

~

(@7 Orbit =N

Mode
@ Orbit

1 Pan

“1 Zoom

) Zoom to Window
1 Shrink to Window

1 Swivel Camera

Flip Orbit Direction ]
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6.10 Camera

The Camera icon links the perspective view to a plan view.

Once the plan view is nominated in the panel the user can zoom in and out based on the orientation of the
camera position in the plan view

The Camera panel is accessed from the View Buttons Area. Click LB on the Camera button in the View
Button Area of ‘Perspective OpenGL 2’ and the Plan Camera panel appears.

F_’m = | 1
Plan1 e 3 (= [@][=]

EEEETEEOTE -
re
[ valid colour

| set | [Finish|

]
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Holding the LB over the camera icon in the plan view we can zoom in and around a fixed point in the
perspective view

NN
[
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6.11  ‘Fast’ Meshes in Perspective view
We will now see how to quickly display the TIN in mesh form.

From the Perspective View menu, click LB on Toggle=>Tin mesh. You should see a coarse rectangular
grid of red and green mesh lines appear.

@ Perspective 2

The appearance of the mesh can be improved by reducing the mesh spacing. Click LB on the Menu button
in the View Button Area of the ‘Perspective OpenGL 2’ view and then click LB on Settings=>
Tins=>Mesh. The following panel will pop up.

1" Tin Draw Mesh for View [ = e S
Change the settings to those shown in the panel.

L] 2 Change the mesh spacing from 100 to 10 in both
Draw triangles mesh x and y directions and bold x and y spacing from

Mesh x 10 1000 to 100. Click LB on Set to activate the

Mesh y |1"-]= settings.

Bold x o You will notice t.hat the Mesh can.be turned ON

Bold (& and OFF from either the ‘Draw triangles mesh’
Y 100 tick box in the panel or from the View menu via

e dark green the Toggle=>Tin Mesh switch.

Bold colour W

[ values set
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Click LB on Finish to terminate the Mesh settings panel.

@Perspectivez EI@
EEIRICYSIEI Y EVF IS B EY )]

The effect of the creeks superimposed on the TIN (shown above) is created by turning on the Drainage
models. Click LB on the ‘+’ sign button in the View Button Area and double click LB on ‘survey TOPO
BANK BOTTOM?’, ‘survey TOPO BANK TOP’ and ‘survey TOPO DRAIN CL’.

Note that 12d always displays the models in the order that they are turned on with the ‘“+” and ‘- buttons.
Thus to get the effect of survey DRAIN CL (and any other models) superimposed on your TIN, you first
turn all models off, then turn the TIN on first and then any other models to be superimposed last. Note that
clicking LB on the Menu button in the View Button Area for ‘Perspective OpenGL 2’ and selecting
Models=>Remove all models is a fast way to turn all models off.

The above perspective view orientation will stay as set indefinitely unless changed by further Joy or
equivalent perspective view operations.

Toggle off the tin mesh from the View menu via the Toggle=>Tin Mesh switch.
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6.12  Contours in Perspective Views
Sometimes it is useful to display contours in perspective views. You do this from the Toggle button.
Simply click LB on Toggle=>Tin Contours as before.

Perspective 2 [E=R[E=EA

ERISEYEESCYRVEAI IS EA BT E)

The contour spacing and colours of the Perspective view can be changed just as we did before in the Plan
view. This time however you would click LB on the Menu button in the View Button Area of the
‘Perspective Open GL 2’ view. As before then click LB on Settings=>Tins=>Contours. See Chapter 6.5
for more details.

Click Toggle=>Tin contours again to revert to the ‘green triangles’ display.
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6.13  Shaded Views

It is also useful to view a perspective as a colour shaded view. 12d has the ability to define up to 10,000
colours and use these to create a flat shaded view. During the shade, 12d will find and use the ‘colours.12d’
file supplied with the tutorial. The angle that each triangle makes with the sun (a point light source at
infinity) is used to click LB on a different shade of green. The angle of the Sun can be varied but 45
degrees (the default) gives the maximum contrast.

To quickly shade all the TINs on the perspective view, simply click LB on Toggle=>Shade.

@ Perspective 2

To access the Shade View panel to modify the shade settings, click LB on the Menu button in the View
Button Area of ‘Perspective OpenGL 2 and then click LB on Settings=>Shade.

i Shade View = Clicking LB in the ‘Shade tins’ field tick box will toggle on
Vi e ——— and off the shading. A tick indicates the shade is activated.
iew 2 @

Shade tins

Angle | Sun position by timel

Click LB on Set to create the shaded view. All TINs in the
view will be shaded using the faces in order furthest to
nearest the viewer. This has the effect of removing faces
that are hidden from view.

Angle ps* 2] Click LB on Finish to terminate the panel.

Now every time the view is refreshed or the view changed, the shaded view will reappear.

To get back to a ‘green triangles’ rather than a shaded view, click LB on Toggle=>Shade to toggle the
shade off.
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String Picking Concepts

We will now investigate picking concepts and how the mouse is used to interact with 12d when pointing to
and selecting items on your screen. Initially, do all picking (i.e. mouse clicking) with the LB. This uses the
12d Model Tentative pick. Later we will look at Fast picking using MB.

In plan view ‘1’ turn on all the models except the triangulation (tin GROUND).

Zoom in to the left dam. Your overall screen layout including the ‘Plan 1’ view should now look as shown

below.

Plan1 == EoR(>=

Whilst the ‘string picking’ concepts are used throughout 12d, especially during construction of design
features where we want to connect into existing geometry, we will learn about them by example through

the relatively simple ‘String Inquire’ feature.
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7.1 String Inquire

String Inquire is used to inquire and view the details of a typical line (i.e. string) that is already present in
the View. From the Main menu, click LB on Strings=>Inquire to bring up the following panel.

B ' String Inquire [il_l—‘-:_h]
Click LB on Pick and then move the cursor anywhere over

| one of the bank strings and click LB.
[ Pick | [Finish| [ Help |

NOTE: the String Inquire panel can also be brought up by pressing the F2 key. This has been defined in
the standard 12d Model function key short cuts (userkeys.4d).

[Pl =
BEEERNEEEE K E

~

If your Snap settings are still set to their
default values, you should see the line go
L —""| white (shown here as red) and a yellow
(shown magenta) square box appear at the
last location of your cursor when you

Qlicked LB. /

¢

f'you placed the cursor over a line:

Recalc [

Auto 3
Editfunc »
Edit data

[53] Plan1 [E=n | EoR ==
B ERNKR (R %X ()

ﬁf you placed the cursor over a point
connecting the line segments:

If you happened to snap to a point on the
line rather than the line itself, you will see
the line go white (shown red) and a yellow
(shown magenta) diamond appear at the last
\100ation of the cursor when you clicked LB.
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Information EI
. . . . Function
In either case, an Information panel will pop up as shown at right Type = File Input
(provided the Info tickbox is set ON - see Chapter 7.4 *Snap Settings’). Spt““l:ﬁ Teadxvzzoge”“' Files
. . . . . ate = anuary
It advises such information as the name of the Model which contains the Time = 17h 27m 18s

selected string (survey TOPO BANK TOP), the string name (TBR), the General

Model = survey TOPO BANK TOP

type of string (Super). The col.our., line style and number of points in the p—
line are also returned along with it’s length. String no. = 8
. . . Type = Super
The x and y coordinates are those of the cursor at the time of the string Colour = orange
‘pick’ Line style = BL
p ’ Pt/line = line
In this case the panel shows that the string was accessed via a ‘Line jpts =7
S  attributes = 1
snap’. Length = 58.637
. . Vertexid = 2284
If you haven’t moved the cursor very far and now pick with the LB Locks = Read (-1)
again, you will notice that the Information panel changes, the string )L("IE:E”;;; o
goes back to its original orange colour and the cursor is now replaced ¥ = 36079360
with a yellow (shown green) circle. 7 = 67.296
Prof ch = 6.253
\ Prof z = 67.296
o \ s Bearing = 83°49'08.51"
BEEN] Seqement

Type = horizontal line
Length = 7.987

This sequence may seem strange at first.
What has happened is that the first pick
located a string within snapping distance of
the cursor so the string ‘highlighted’ in
yellow and the Information panel for this
string popped up. The pick location showed a
diamond to indicate that a ‘snap to the nearest
point’ had occurred. 12d is in effect asking
you ‘Is this the string you want?’. To reject
the currently highlighted string, without
moving your mouse, simply pick with LB
again.

The second pick couldn’t find any more strings to snap to (adjacent strings were outside snapping distance)
and so no more information panels popped up. Instead, a circle showed at the pick location to indicate that
a ‘snap to the cursor’ location had occurred i.e. the only thing that 12d could find at the pick location was
the cursor.

The above sequence will only happen this way if the snap settings are in their default setting i.e. points,
line and cursor ON. See below for more about snap settings.

Now if you try to click LB again on the same string, you will only get the yellow circle indicating a cursor
snap. This happens even if you try to pick it multiple times.

The reason for this is that 12d only ever gives you one chance to snap to a string in any one picking
sequence. Any strings already rejected during the pick sequence will be ignored. The purpose of this
behaviour is so that if there are (say) three lines one on top of the other, it is possible to sequentially snap to
each one in turn by looking at the Information panel details as you perform each LB mouse click. The fact

that we could only snap to one string confirms that there is only one string present at this location.
A quick method of restarting a pick sequence when a string is highlighted, is to move the mouse (i.e.

cursor) a short distance from the last pick point. All strings can then be picked again. The next section
shows how the mouse buttons can also be used to restart a pick sequence.

To terminate the String Inquire i.e. this pick sequence, click LB on Finish in the String Inquire panel.
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7.2

7.3

Use of Mouse Buttons and Enter Key when using Tentative Picking

The three mouse buttons and the Enter key all have a function when picking strings. Those functions are

LB - Left Button Select the nearest string

MB - Middle button Accept the current ‘highlighted’ string. This will also terminate the
current pick sequence.

RB - Right button Bring up the Pick Ops menu

Enter key Accept the current ‘highlighted’ string. This will also terminate the

current pick sequence. This is the same as MB and is very useful if

you only have a two-button mouse (not advisable).

Pick Operations Menu via the Right Mouse Button

We will now focus on the use of the RB. Repeat the above picking sequence but now after getting the
yellow square cursor (i.e. picking the string), click the RB and the Pick Ops menu will pop up

PickOps  [2]
Segmentd »

Click with LB on Restart. This resets the pick sequence to start over as if the

Accept previous pick sequence had never occurred.

Restart If you now try to click on the string with LB, you will notice that the string can now
Typed input be picked again with the LB. The lesson here is that if you ever get confused during
a picking sequence, the safest way to get operational again is to bring up the Pick

Find by name Ops menu, select Restart and start over from the beginning.
Info

Yertex ID
Chainage
-(n) points
+(n) points

Intersect
Perpen

Snaps Cad »

Cancel

The Accept menu item needs special mention. During a picking sequence, once you have located the string
you are after, you normally terminate the sequence by clicking the MB. This accepts the current string and
terminates the pick sequence.

The Accept menu item has the same function as clicking the MB during the pick sequence i.e. it is used to
indicate to 12d that the string found is the one that you wanted. If you are using a 2-button mouse, this is
another way around the lack of the middle button (using the Enter key for accepting was described in the
previous section). You can accept a string by using the RB to bring up the Pick Ops menu and click LB on
Accept. If you have a 3-button mouse, it is easier to use the MB to accept the string directly.

The Info menu item also has a special function. The Information panel that pops up when a string
highlights is displayed temporarily. If you move the mouse cursor out of the panel, the information panel
will disappear. This occurs even of you don’t click any mouse buttons. The Info menu item is used to pop
up the Information panel (again) of the currently highlighted string.

The Cancel menu item is used to terminate many of the operations that are recursive. For instance when
creating a string, 12d assumes that it will involve multiple line segments so it stays in create mode after
each segment is placed. After the last point on the string is placed, use the RB to pop up the Pick Ops menu
and click LB on Cancel to terminate the creation.
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7.4 Snap Settings

In the context of String Inquire, the snap settings are used to selectively choose from 12d data sets when
inquiring on existing items. The snap settings can be toggled on and off from the snaps toolbar.

( Snaps toolbar )
P
12d 12d Model 10.0 Beti 1 (nt.x86) - Project "C\12d\10.00\Training\designigett
Project File /O Eqit Miew Models 5Strings Tins Design
| $:lase | red |

) [ (x)(e) (el (] (T](s] @ (o] E (A) i (M] | Fl, KL [
C o —

The snap settings can also be set from the Snaps menu under Utilities on the Main menu. Click with LB on
[Snaps Ops] to pin up the Snaps Ops menu

Snaps Ops @

Snaps You can select either Snaps or Snaps (Vert).
Snaps (Vert)

New 4

Select accept button

As you use 12d you need to access the snap settings frequently, so it is convenient to leave the snaps menu
on display at all times. To minimise menu clutter, the Snaps toolbar and Snaps (Vertical) are merely
abbreviated forms of the full Snaps menu. They take up less room on your screen and hence are useful to
the experienced user.

Snaps toolbar

[Pt x|elfc mfT|sifr oifF Ak

v B8
Point ||[P_]
Line
Text
Grid
Cursor
Height
Vertical snaps toolbar Tin
Segment
Info ||[1]
Datatip |[[ D |
Fast pick
Fast accept ||| A |
Fast snaps cad accept ||[_K_]
Lists all strings within snap

At any one time each snap setting is toggled either ON or OFF. For the Snaps toolbar and the Vertical
snaps menu, the snap setting is ON when the button is depressed or appears clear and OFF when the button
appears raised or blue. The settings shown are the default settings when starting 12d.
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If you are new to 12d, it is easiest to use the full snaps menu until you get used to the abbreviations in the
Snaps toolbar.

From the Main menu, click with LB on Utilities=>Snaps=>Snaps. Move the Snaps menu to the bottom
left corner of your screen to get it out of the way.

On the Snaps menu, at any one time each snap setting is toggled either ON or OFF. If a tick appears, the
snap setting is toggled ON. The settings shown are the default settings when starting 12d.

Snaps = . . . . .
_P At this stage we will focus on 4 of the first 5 boxes: Point, Line, Grid and Cursor.
Point - Upon a successful snap, each snap type returns a unique appearance.
Line . .
Text | Point Snap - dlamond. .
Grid |_|!-_' Snaps to the nearest point or end of line
Cursor ] Line Snap - square
Height Snaps to the nearest line
T!” Grid Snap - circle
In g s . .
Snaps to the nearest grid intersection point
Segment
Mame " Cursor Snap — circle
Model " Snaps to the mouse cursor (x,y) position. This is used when drawing frechand.
Toelerance 20
Pt tolerance 10
Info ]
Data tip
Fast pick v
Fast accept
Fast cad v
Display many

To change a snap setting, click LB in the snap setting box or on the text describing the snap (e.g. P). The
setting will toggle ON or OFF.

As shown above, it is possible to have multiple snap settings on simultaneously. For instance, if you want
to be able to select a line on either ‘the line” or it’s ‘end points’, you need both Point and Line snap ON.

You can generally leave Cursor snap ON. Most times, if all other snaps fail or are not set, you want the
mouse cursor position returned. This is useful when freehanding into 12d strings that are not connected to
existing features e.g. the centreline of a new road. If you don’t have Cursor Snap ON, you will get a ‘Failed
Snap’ error message whenever all other snap settings fail.

Near the bottom of the Snaps menu is an ‘Information’ tickbox labelled Info. If this box is NOT ticked, the
Information panel will NOT pop up as each string is selected.

Above the ‘Information’ tickbox is the menu item Pt tolerance 10. This figure indicates the current point
snap tolerance setting is 10. To change the snap setting, click on Pt tolerance 10 with LB and the
following panel pops up

i | Paint Snap Tolerance |ﬂ_‘éj

The point snap tolerance is measured in screen pixels. In

Tolerance 10 1024 resolution, a point snap tolerance of 10 represents about
| one hundredth of your screen width. If point snap is set, then
Set Finish Help the closest vertex within this distance of the cursor will be
selected.

To change the tolerance, lock the cursor in the Tolerance field by highlighting (double clicking on) the
existing text, press the Delete key and type a new Tolerance value. Click LB on Set to activate the new
setting. Click on Finish to terminate the panel.
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7.5

7.6

Similarly for the Tolerance menu item - click on Tolerance and the Snap Tolerance panel pops up

NOTE - When Point snap is set on, any vertex of a string within the point snap tolerance box around the
cursor when LB is clicked, is considered for selection before any other type of snap is considered. Centres
of circles, centres of arcs and arc end points are considered to be vertices.

When Line snap is set on, the cursor only needs to be within the snap tolerance distance of any visible
segment of a string when LB is clicked, and that string is considered for selection. Also arcs and circles are
considered for selection.

4 T h

point snap |
|
|

tolerance
o ! : -
line snap position

this vertex is selected rather
than the line snap position
because it is inside the
o N point snap box

\

|
= I
|

\ Point Snap Box and Snap Box J

In the area between the point snap box and the snap box, vertices and line snap positions are treated
equally and the closest one to the cursor is selected.

To practice this further, do a Fit on your current View. Pick a feature in the view where lots of lines meet
and without moving the mouse, do a series of ‘String Inquires’ by repeated use of the LB and observe how
12d will snap to adjacent items near to the mouse cursor. Note the cursor shapes returned that indicate that
sometimes you are getting a ‘Point snap’ and sometimes a ‘Line snap’.

Remember points are just a special type of string.

Models and Snap Settings

Whilst it may appear obvious, it is important to remember that you can only snap to data that is currently
on display. Models that are currently turned off will not participate in the selection process during
snapping. If you find that you are snapping to unwanted items, consider turning off models that are
irrelevant to your current operations

Fast Picking

To Fast pick a string, simply move the cursor near the string and click MB or type <enter>. The nearest
string to the cursor satisfying the snap conditions is selected.

Hence using MB alone replaces a LB followed by an MB.
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7.7

Modifying the String Highlighting Colour

12d has various default parameters for the display of data including the string highlighting colour. This is

the colour a string is changed to whilst it is selected.

The default highlight colour is white but this is not be very useful if you want to draw strings in white, or if
you use a white background colour. In either case, it is important to change the highlight colour to a colour

other than the white.

To check the highlight colour for the project, we select from the main menu Project => Management =>
Defaults and the Defaults panel pops up.

-

{ - &-\

B " Defaults

Trash Settings I Marme Settings l

Default Settings | system Settings |
Colour |red=
Point colour Iyellnw—D
Tin colour lgreen—D
Contour colour lcyan—D
Contour beld colour lmag?
1/ null height E
Text height (piels)  [§
Chord/Arc tolerance l(]l—
Culling [l
Culling size (pix) |4—
Corner angle b‘—
Weed tolerance lﬂ—
Section view exagg lll:l—
Perspective view exagg ll—
Cut volume sign W@
|
|
|Load | [ Set | [Wiite] [Finish| [Help]

L=

=

From this panel, the user can change various parameters for this project that 12d uses for calculations,
display and data handling.

To change the default highlight colour, select the Systems Settings tab by clicking LB on the *Systems

Settings’ tab.
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The following panel should appear:

-

i " Defaults I-il_‘éjw
Trash Settings l Marne Settings ]
Default Settings System Settings

Angle mode W [E]
Length system W @
Angular system ’E‘-SU— @
Cross size (pixels) ’3—
Cross size (mm) ’15—
Highlight cross size ’8—
Highlight cross colour lpurple—
Highlight colour ’purple—
Display colours ’16—
Save interval (min]) ’15—
Points per string ’1000—
Display precision ,3—
Box precision |4—
Formula precision ’14—
Popup length ’25—
Display reports Display edit info [
Print reports Plan crosses [
Send plots Function results
|
[Load| [ Set | [write] [Finish| [Help|

4

Note that the Highlight colour is set to white (shown purple).

To change this, LB click on the colour icon adjacent to the Highlight colour input box and select another
colour such as cyan from the colour choice box. Then press Select on the colour choice box panel. Colours
can more quickly be selected from the choice box by double clicking LB on the desired colour - the Select
button is not required.

To set the current values for the defaults press the Set button.

NOTE: When a new project is created, the values in the Defaults panel are loaded from the set-ups file
defaults.4d which 12d Model looks for on start up in the standard 12d location (for more information on
the search order, see Defaults File in Appendix Setting Up and Configuring 12din the context sensitive
Reference manual). For an existing project, all the values in the Defaults panel are saved with the project
so if any have been changed in the project after the project was first created, then the defaults for the
project will differ from those in the defaults.4d file.

If you wish to keep the current defaults for a project to use as the initial defaults for future new projects,
you can save the file defaults.4d to a suitable location by clicking on the Write button to bring up the
Write Setup File "defaults.4d"panel.
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Write Setup File "defaults.4d”

' Found folder

@) Current folder
Ch12d0\0.004 Trainingtdesigntgetting started basic\STAGEL

1 User folder

1 Other folder
[C:\12d'10.00 Training\designigetting sta

[ Write ] [Properties] [ Finish ] [ Help ]

- 4

Specify where you wish the defaults.4d file to be saved and then click on Write.

In this example select the Current folder. If you wanted the changes to apply to any new project you create
then you would save the changes to the ‘User folder’ as shown above

Click on Finish to close the Save Setup File panel, and then Finish on the Defaults panel.
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8.1

Creating Strings with CAD

We will now investigate creating strings using the CAD options. We will create points (one point strings), a 2
point line (single segment string) and a line string (multiple segments in the string).

First we will create a new plan view to work in.
From the main menu, click LB on Views=>New=>Plan. This will create View ’Plan 3’.

Maximise the view by clicking on the Maximise icon on the top right hand corner of the view or by double
clicking on the plan view title area.

(Minimise) (Maximise)

¥

Creating Points

The CAD options to create points, lines etc. can be done by using the main menu system or by the use of the
CAD toolbar, which is displayed on the left of the screen at start-up. Regardless of the method used to
activate the CAD commands, the CAD controlbar as outlined on in Chapter 4.5 will be used to define the
characteristics of the created elements. We will change the values in the controlbar as follows.

name colour linestyle tinability

@km '-i,-“l:.lue EIZD ﬂh §| §| 2|£|

model height weight same as

Click LB in the model field and type in ‘CAD’. Click LB on the colour icon and choose the colour blue from
the choice box by double clicking on blue in the pop-up list of colours. Enter *20’ into the height box and
leave the linestyle type as 1.

To create a point string (i.e. one vertex string) we will use the CAD toolbar flyout. Pick the points section of
the toolbar by clicking LB over the create point symbol and keep LB depressed.

‘#ﬁfhﬁﬁﬁﬁﬂﬂﬁzz.i.ihfxﬁ-(*ﬁwﬁf

G | e ————

The points flyout menu is displayed which has all the options in the points section of the CAD creation tools.
This is displayed as a horizontal bar consisting of all the icons that make up all the options in the points section
of the CAD tools. Whilst holding down LB move the cursor over each of the icons and the tooltip function
tells what each of the options does.
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To select an option, keep the LB depressed until the cursor is placed over the specific option you want and
then release the LB. We will select the *Point’ option which is the first icon in the flyout.

. Iﬁ‘f“\":“f?‘\—w—

rl

i —

On selecting the Point option, or any other CAD option, the user is prompted for the relevant data in the
screen message box located on the bottom left hand corner of the 12d Model application window

|
FAEEEE

Pick position= [picks] [fast] [Menu]
/{ Output Window |

( Message area

The user can select a position with the mouse and on accepting that point (Middle mouse button or enter)

the point is created at the selected position. The model, colour, height etc. are defined in the Cad
Controlbar.

The snap mode will influence the mouse selection. For example if cursor snap is on, the user can choose a
position not yet defined. If point snap is on and the selection snaps to an existing point, the option will
place another point at that location. Ensure that the cursor snap is activated in the snaps toolbar. Click LB
at a position roughly in the middle of the view.

£ pin3 =le s
BrraNERAENE

Information @

General
Cursor snap =
X=-10745
¥ = 57804
+ve=

Click MB. The point is then created with the model ‘CAD’ being added to the view automatically.

[l Plan3 |E=8(ESR
BRI XX
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To see the height of the point we must toggle on the Z values. To do this click LB on the toggle button on
the view menu to bring up the toggle menu. Then click LB on the ’Z values [n/a]’ position. Don’t walk
right on the arrow near this position. This is to specify individual models to turn the Z values on or off. By
clicking LB on the Toggle menu, you turn on (or off) all Z values in that view for all models.

(2] Plan 3

[ & ] meSn]

ra By I

EEIRICYEIEICYEY Ewhes a3

Ve
Ve

The Z value is then shown
near the point that we
created.

Tu

Ra
Ve

M-

Culling [off]

Linestyles [on]

Sewer [n/a]

Text [on] k

£ values [an

q,'&' String names [n/a]
Attributes [n/a]
Arc centres [nfa]
Tin contours [n/a]
Tin edges [n/a]
Tin flow [n/a]

Tin solid [n/a]

Grid [off]

rtices [n/a]
rtex indices [n/a

v vy v r

flow [n/a]

sters [n/a]
rtex/Segrment UID's [nfa]

femk tell e Tem £ 9

Click LB on
’Z values’

The default colour for the height text is yellow. To change the colour of the height text so it is clearer we
can click LB on the menu icon from the view menu to bring up the plan view menu. From that menu we
can click LB on Settings=>Z values=>Single to bring up the Z values For Plan View panel. From this
panel, select the colour icon and then select the colour red by double clicking LB on the red colour. It
should like as shown below:

B Z Values for Plan View

= £

— =

View

Draw z values

Colour

Text style
Height (p)
Height max (w)
Height (w)
Angle

Offset (p)
Offset (w)
Decimal places

Show null z's

3
—
red
1
E
0
2
45
:
2
3

[

| default values retrieved

[ Set ][5izemax][ Reset ][ Finish ][ Help ]
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Then press Set on the panel to set that colour. Finally press Finish to close the panel.

The change is made only for view 3. Any other points added to the view will now have their height text
shown in the red colour.

There are various ways of selecting a position when creating a point. Specification of a position can also be
done by the direct input of the xyz coordinate of the point by pressing the space bar to bring up the enter
XYZ panel or by typing of the value to bring up the XYZ panel. The user then enters the X, Y and Z value
into the box separated by a space. e.g. 200 150 40. As we have already set a Z value in the CAD
controlbar, you only have to specify a X and Y value into the box. NOTE: The Z value will default to the
value entered into the CAD controlbar whether or not it is specified in the XYZ box. If no height value
exists in the CAD controlbar or the XYZ box, then a value will be interpolated if possible, otherwise a 0
value will be assigned.

We will again create a point by using the CAD toolbar.

Firstly, change the Z value in the CAD controlbar to ’50°. Then repeat the steps outlined above to choose
the Create Point option. Instead of selecting a point with the mouse we will type in the coordinate values.
To pop up the XYZ box, press the spacebar. Then type into the box, 200 100 and then press the enter key.
We did not have to specify a Z value in XYZ box as it was already defined in the CAD controlbar.
NOTE: A space must be placed between the X and Y values.

B Enter XY 7Z: l&_J

Enter XY Z: |2m] j_|:|[|| ‘

A new point is created. Click LB on the Fit icon on the view menu @ to fit the data in the view.

It should now look like as shown below:

Plan 3 =B )

+
)
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8.2

Creating Two Point Lines

We will now create a simple one segment line. To do this we will use the CAD toolbar flyout. Pick the
Cad line section of the toolbar by clicking LB over the create line symbol and keep LB depressed.

X, e =) ) e ) ) [
|7|ffi.<;a¢=23g£z§
O T

The Cad line flyout menu is displayed which has all the options in the lines section of the CAD creation
tool. Select the *2 points’ option which is the first icon in the flyout.

On selecting the 2 points option, the user is prompted for the relevant data in the screen message box
located on the bottom left hand corner of the 12d Model application window

1 |2 |[E=
«Pick first position> [picks] [fast] [Menu]

_— | output Window |

Message area

We will pick a position with the mouse to define the start of the line. Pick a position with LB about
halfway between the two existing points and then MB to accept. After accepting the start point, the user is
told in the message area to pick the end of the line. You will also notice when you move the mouse around
that a line is drawn "rubber banding’ to the cursor position. We now select a point going south east to
define the end of the string with LB and MB to accept. The created string will be shown given the
parameters given in the CAD controlbar at the time of construction.

[5] Plan3 =R ESR| )
EFEREIEYSESEYEYEIENE
&
&
N
P
N
@Q)
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8.3

Creating Line Strings

We will now create a multi-segment string. To do this, we will use the CAD menu from the main menu
system rather than from the CAD toolbar

From the main menu, click LB on Strings=>Cad=>Line=>Line string. The Line String option will now
be running. NOTE: These options have no panel assigned to them.

The same option can be started from the CAD toolbar as we did for the 2 points option except we choose
the Line String icon from the flyout.

On selecting the Line String the user is prompted for the relevant data in the screen message box located on
the bottom left hand corner of the 12d Model application window

Ed: |- s

<Pick start position for string: [picks] [fast] [Menu]

Message area | Output Window |

We will pick a position with the mouse to define the start of the line. Pick a position with LB any where on
the view and accept with MB. Then move the cursor to a new position and pick and accept a second point.
Pick and accept a third point and so on. To finish the string simply press the Esc Key on the keyboard or
alternatively RB and then select cancel from the Pick Ops menu. The string will be created using the
parameters given in the CAD controlbar at the time of construction.

Plan 2 =5 EcR =T
BEERRRRRMK X
o
s
d)'ib
dj'ib
&
+r‘|,®
@CD

This has given a small introduction to the use of the CAD options. For a more detailed explanation of these
tools see Chapter 16 ’Strings’ in the on-line reference manual and follow the links to the CAD options.

We will now finish this section by deleting the current view. As the view is maximised, select View =>
Delete and select view ‘3’. Alternatively, we could have restored the view and click LB on the ‘X’ icon at
the top right of the view. This should then leave two views, Plan 1 and Perspective 2. If either Plan 1 or
Perspective 2 are left maximised, select the restore button on the top right hand side of that view to leave
two views as at the start of this chapter.

Clear the value for the default height in the Cad Controlbar. Leaving the height there may create problems
when creating strings at a later stage. Also change the default model to one of the existing survey models
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as deleting the current model is not recommended.

Finally, we will delete the CAD model. To do this we click LB on the delete model option from the main
menu Models=>Delete=>Delete a Model. This brings up the Delete Model panel

i 1 Delete Model = e
Model ] |;|

Permanently delete?

| Delete | | Finish | | Help |

“ 4

Select the model icon with LB and then double click LB on ’CAD’. Then click on the Delete button, and
answer yes to any warnings (after reading them). This then deletes the model from the project.
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9.1

9.2

Basic Road Design - Centreline String Creation and
Editing

We will now begin our first Road Design with 12d. Before we can begin, we need to review other
techniques for getting data into 12d.

By use of the Snap settings, we have seen how to snap to existing points and lines. This is useful when
inserting strings into your model that must exactly join other strings already present. There are times
however when we wish to place a feature in the model exactly by absolute or relative coordinate entry. We
do this by typed input.

Typed Input

In general, whenever 12d is prompting you for a cursor pick in a Plan view, you have the option of either
Clicking LB with the mouse to return the x and y coordinates OR
Typing the x, y (and maybe z) coordinates

To enter typed coordinates, you simply start typing, or click RB and select Typed Input from the pop up
list. A “Typed Input’ panel will pop up as you begin typing.

B EnterXYZ: L&_J

Enter XY Z: || |

If you wanted to enter the coordinates of the point (100,200,50.5) you would type

B Enter XY Z: g—i’h
Enter XY Z:  [100 200 50.5 |

Just separate the values with a space between each item. Terminate the entry of data from the keyboard by
pressing the Enter key. If you only supply two values and press Enter, 12d will assign a Z coordinate of
ZETo0.

If you ever accidentally touch a key when performing cursor input via the mouse, the ‘Typed Input’ panel
will pop up. To remove it so that you can revert to cursor input, backspace over any digits that appear in the
input window until the field is clear and press the Enter key. The panel will disappear.

Whilst there are also other ways of entering typed input e.g. by bearing-distance, relative xyz increments
etc. we will not pursue these at this time.

Using a Grid to Assist in Coordinate Entry

It is possible to turn on a grid and with the appropriate grid snap setting, snap to only the grid points when
entering points and strings.

Before attempting to investigate the grid capability, let us clean up our display.

From the View ‘Plan 1°, click LB on the Menu button in the View Button area (or click RB in the View
Button Area) and the View menu will pop up. Click LB on Models=>Remove All Models. In the View
Button Area, click LB on the ‘+’ sign button and select all survey models.

Now let us set our grid settings so that they are suitable for grid snap purposes. From the ‘Plan 1° view,
click LB on the Menu button in the View Button Area to pop up the View menu.Click LB on
Settings=>Grid and the following panel pops up
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|1 Grd on View

E

view

view [

grid draw

Draw last on view

grid mode |fu|| lines
grid x [100

grid y [100

grid level [0

gnd colour |dark green
text x [text off
texty [text off
text style L

H@@DHHH@DJ&

Pre*postfix |

Pre*postfix y |

text height (pix) [10

text plot height (mm) |5

text colour |}r;=_|||:|W

cross size (pixels) |5

cross plot size (mm) |1

&) & [ &) )

| View <1> exists

Finish

\C Tick on the grid draw box>

\ Place the cursor on the choice button for the ‘grid mode’

field and click LB. You can set your grid to either ‘ful/
lines’, ‘crosses’, ‘marks’ or ‘marks and crosses’. Click LB
on full lines.

Note the grid x setting. You can change this setting by
placing the cursor into the grid x field, press the Backspace
key (or the Delete key and typing the required number).
Repeat this with the grid y field.

Place the cursor on the choice button for the zext x field and
click LB. Click LB on text off. Repeat this with the zext y
field.

The other settings can be left as is.

Click LB on Set to activate the change.

Snaps Toolbar
Snaps Ops @ To ensure that you snap to the grid, you need to set
Grid snap ON. When creating new strings you would
Snaps probably want Point and Line snap OFF so that you
Snaps (Vert) don’t inadvertently snap to features in the view.
3
Snaps =] L \><1"0ggle Grid snap 0@ Any of the Snaps menus or toolbar can be used to
Point / toggle Grid snap on
Line
Text [
Grid If you want to use the Snaps menu and it is not already
Cursor on display, click LB on Utilities=>Snaps=>Snaps
Height [ from the Main menu.
Tin ™"
Tin |
Segment ol If the grid is not already on display, in the View Button
Name " Area of ‘Plan 1”, click LB on Toggle=>Grid to turn on
Medel ™"

Teolerance 20
Pt tolerance 10

Info

Data tip [

Fast pick

Fast accept [

Fast cad

Display many  []
Page 104

the grid. The ‘Plan 1’ view will refresh as follows
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[ Plan1 E=8 EoR T
BREAMNEREENE
rﬂﬁ_—”ﬂ—a\_
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]
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If we were now to start creating strings, with each menu pick we would snap to a grid intersection. The
purpose of introducing this here is to show you how to use the grid.

We will not use the grid at this time however as it is more important that you learn how to freehand in
string data and use typed input.

You can turn the grid off by clicking LB on Toggle=>Grid or unticking the ‘grid draw’ tick box in the grid
settings panel. Click LB on Finish to terminate the grid settings panel.

Also from the Snap Settings menu, turn Grid Snaps OFF.



12d Model Getting Started and Training Manual

9.3 Horizontal Geometry (HG) Edit

From the Snap Settings menu, turn all Snaps OFF except Point, Line, Cursor, Information, Fast pick and
Fast snaps cad accept.

In View ‘Plan 1’, click LB on Fit. Your view should look as follows

[ Plan1 E=8 R ™™

ERRCYCIESEYEYFAI =

Page 106
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We will now bring up the Super Alignment panel and look at some of the features prior to creating
the alignment

From the Main menu, click LB on Strings=> Create=> Super Alignments =>Super Alignment.
The Create Super Alignment panel will appear

Click on the General branch

The General branch deals with the basic features of the alignment appearance. The super alignment
is given a name and model along with other standard features such as colour, linestyle and weight.

i Create Super Alignment [E=gE Fill out the panel as shown.

= Basic These settings tell 12d that
- General Name ROADL our new road centreline is
. Chainage Model [ALGNMENT to be called ROADI and it
- Interval Colour e is to be placed in a new
- Label _—— model called
. Transition Horizontal linestyle 1 ALIGNMENT.
- Closure Vertical linestyle L
S}rnc . [P ——

Weight

- IP defaults i 0 @

= Advanced
- Start
- End
- Design
- Profiles
- Equality
- Chain

|
[ Create ] [ Many ] [Same as-]
Page 107
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Click on the Chainage branch

-

Create Super Alignment

= S |

=) Basic

- General

- Interval

- Label

- Transition
- Closure

- Sync

- IP defaults
= Advanced

- Start

- Design

- Profiles

- Equality
- Chain

Control chainage

Mode

0
start point [9

[ Create ]

[ Many |

Same as

| Finish | [ Help |

Click on the Interval branch

-
L]

Create Super Alignment

= Basic

- General

.. Chainage

- Label

. Transition
- Closure

- Sync

.. IP defaults
= Advanced

. Start

.. End

- Design

- Profiles

- Equality
- Chain

Horizontal

Vertical

[ Create ]

[ Many |

[Same as]

[ Finish | [ Help |

The road will start at
chainage 0 and the
chainage will be
calculated from thre
start point.

Select Choice @

start point
end point
control point
start part
end part

The mode option

allows the user to set
where the chainage is
to be measured from.

The optional Horizontal and
Vertical chainage interval is
used for a sample interval
which can be used if
triangulating the alignment
string.

As a general preference the
design strings created from
the apply many are used in
the tin instead of the
alignment string

The interval is also used to
create vertices on the string
when exporting to another

string type

The Chord to arc tolerance
adds additional chainages
where the perpendicular
distance between the arc
and a chord drawn between
the points exceeds the input

value

If left blank the defaults are 10
metres for the intervals and 0.1
for the chord-arc tolerance
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Click on the Label branch

-

Create Super Alignment

=} Basic

... General

- Chainage
. Interval

. Label

.. Transition
- Closure
S}rnc

. IP defaults
=) Advanced

. Start

.. Design

- Profiles

- Equality
- Chain

Label style

Major interval

I
T
W
"
—

[ Create ]

[ Many ] [Same as]

[ Finish |

[ Help |

Click on the IP defaults

-

Create Super Alignment

(=] ]

[=]- Basic

- 3eneral

- Chainage
.. Interval

.. Label

. Transition
- Closure
S)"I"IC

- IP defaults
=) Advanced

- Start

- End

- Design

-~ Profiles

- Equality
- Chain

HIP
Type

VIP
Type

Curve length

[ Create ]

[ Many ] [Same as]

| Finish |

| Help |

L

Click on Create

Set the label style to full to see
both horizontal and vertical
tangent points and other features

Type in 10 for the chainage
interval

The default horizontal and
vertical curve information can be
entered here
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Edit SA ALIGNMENT->R0OAD1

ﬁ'éin'iba‘g‘a{)'miﬁ !- >I<IB_‘J‘

It is suggested that you move the super alignment editor, the Edit SA menu (or Edit SA toolbar) to the top
right of your screen to get it out of the way when creating your new centreline. To move the Edit SA menu,

press LB somewhere over the words ‘Edit SA ALIGNMENT.....” to pick up the menu, move the cursor
and pin the menu down by releasing LB.

We will initially define the horizontal alignment of the road in the View ‘Plan 1°. We need to tell 12d that
we are defining Horizontal Intersection Points (HIPs).

To select options from the Edit SA menu hold down the left button over the relevant icon (Add/Remove
IPs) on the toolbar to activate a drop down menu.

To select options from the editor panel hold down the left button over the relevant icon (Add/Remove IPs)
on the toolbar to activate a drop down menu.

$. LB 8~NFIYDOR ! N v,

Click LB on the relevant icon.

The data tip displays for a few

seconds which is used to select
the required option

ppend HIP

Click LB on Append HIP

1% < % N3t b e S

12d is waiting for you to select the starting point of your road. You can choose to either (1) select an
existing point (2) enter coordinates exactly or (3) freehand in the points

CZoom in to the top intersection and click LB on the intersection of the road crowns)

|
|

E4 Plan1
4

=N e )
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Type the X and Y coordinate in turn for the next two IP points:

B Enter XY Z: I@

‘EnterXYZ: [42697.941 37350926 | < 421;’9?7 out N 4;;’5; w0
i EnterXYZ: (] Y =37350.926 Y = 37099.542
EnterXYZ: [125528043709054] | Press [Enter] Press [Enter]

TERMINATING THE "RUBBER BAND"
The last IP point is the intersection

3l Plent = of the roads in the south east
[BIERIDICYSEICYEEEYE) cornet.
/ / Click on the intersection and accept
/ / / ¢ the position. After the fourth HIP is
7 " e defined, it will remain rubber banded
T T / to the cursor.
T / / Pressing the Esc key (<Esc>)

and removes the rubber band. Your
centreline should now comprise of

\ /\f terminates the String creation process

four points connected by three
\ / segments.
Recalc @ L / / /
Your view should now look as shown below.
[ Plon1 B

BN
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Don’t put the Edit SA menu away yet as we will need it further. Just leave it in the view. Remember this
menu is referring explicitly to the Alignment we are currently creating - ‘ROAD1 => ALIGNMENT".

To make the road alignment easier to see, we will turn off all the survey models except the ‘survey ROAD
CROWN?’, ‘survey ROAD PAVEMENT EDGE’ and ‘survey TOPO TIN BDY".

Elpent E=Es
B XE

We will now put in some
horizontal curves between the
HIPs. We will insert a curve of
radius 200 at HIP 2 and a curve

fe ]l e BeNm ! %, ? v,

ES of radius 100 at HIP 3.

2‘ From the Edit SA menu, click
Ks LB on Move/Edit icon then
W select Change Curve

-

b

[

The Screen Message Box area advises
<Pick IP to change curve info>[picks][Fast][Menu]

Click with LB in the vicinity of HIP 2. The point will highlight and the Screen Message box advises
<Select point to change radius>[picks][accepts][Menu]’ALIGNMENT->ROAD1”

12d is asking you to confirm that this is the HIP where you wish to insert the radius. Click the MB to
accept the highlighted point.

A panel will pop up prompting ‘Radius’. The cursor should already be locked into the data field.

B | Typed Input

S
Radius 200

Observe that a horizontal curve of radius 200 is now inserted and the tangent points have symbols and
chainages with user defined prefixing e.g. TC for Tangent Curve.

Type 200 and then press the Enter key

[ Plan1 [E=R(ECH ==
[FRRESOEY M

fe. . LBLBF YOG 5, ? v,
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The insertion of curves is setup to handle multiple insertions. If you now position the cursor in the vicinity
of HIP 3 and click with the LB, accept with MB, type 100 for the new radius and press Enter, a further
radius will be inserted.

To terminate the radius insertion process, press the <Esc> key (or click RB to pop up the Pick Ops menu
and click LB on Cancel).

Your plan view should now look as follows.

Plan1 [ | =)
=R ENEHIES CYEYEREIE)

J— | Fel E

A feature of 12d at this time is the Information panel. This supplies you information about your
string geometry. From the Edit SA menu, click LB on Info to pop up the Information Panel.

b, . 2B, B € MR ! X v,
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If necessary, move the panel away from your road centreline.

.

@F‘Ianl | = || = || 26| @Perspectivel

BErEERE%NE , II;

B ' Super Alignment Info

B 1 [ E » |
Chainage 2834618 |
X coord 427220222
¥ coord 373509837
Height
Grade
Direction 236.224701

Type arc
Length -146.6077
Radius -200

Type
Length
Radius —

K-value

RL-value

Apex ch

Apex ht

In grade

Qut grade -

Move your cursor along the new road and you will see the information in the panel continuously changing.
The panel shown above was created by pointing at HIP 2. It gives you the coordinates of the cursor at the
road centreline along with the instantaneous direction, arc length and radius.

Click LB on [x] to close the panel

Alignment Info @

s

. 797 AR1Q | ul
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9.4

Section Views

To complete our new road, we now need to define its vertical geometry. To do this we first need to create a
new section view.

From the Main menu, click LB on Views=>Create=>Section view.

-

B} New Section View lil—l—J-' When the panel appears, highlight the current entry in

@ the view name field by double clicking the LB, and type
‘LONG’ for Long Section. Click LB on Create to create
| the view.

I Create] l Finish I I Help ]

View name [LONG

A

The new view will pop up as a window overlaying your other 12d windows. Firstly, minimise the
perspective view 2’. Then click LB on the plan view title area and select Windows=>Tile Vertical

The view buttons on the Section view are:

=

Section LONG o=

( Exaggeration ) Next

strin

The first Model to turn on in a section view is always the TIN. The reason for this is to establish the
vertical geometry in the section view. Remember we gave the TIN a name called ‘GROUND’ and we
placed it in a model called tin GROUND. Turn this model ON by clicking LB on the ‘+’ sign in the View
Button Area of ‘Section LONG’. The screen will still appear blank at this stage.

A section view always has the chainage of the selected string as its horizontal axis and the height of the
string as its vertical axis. We need to tell 12d that we wish to construct a section view along our new road
centreline ROADI. We do this by selecting a string to profile as shown below. 12d then does a section
through the TIN i.e. using the x and y coordinates of the selected string, it calculates z values from the
TIN. 12d then uses the z values (heights) from the TIN and the string’s chainage to construct the Section
view.

For advanced users: If multiple TINs are present, any TINs in models added to the view are also sectioned
as the string is profiled. Also the section view has a ‘corridor width’ so any other strings crossing the
corridor will also appear provided their various models are turned on.
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Infermation @

General From the ‘Section LONG’ View Button Area, click LB on Profile icor ﬁ
Maodel = ALIGNMENT . T
Name = ROADL The Screen message Box advises
Type = Super_Alignment <Profile>[picks][][Menu]

Colour = red

Line style = 1 12d is asking you which string you wish to profile. In the view ‘Plan 1°, click
Pt/line = line with LB on the road centreline string. Provided your snap settings have at least
#pts=5 ‘line snap’ ON, the string will highlight and the Information panel will display
Length = 1000867 (SCC 1eft)

Locks = Read (-1) Write (1) . .

Point snap = Hints on the use of the Information Panel:

X = 42697541 If you move the cursor outside of the Information panel after it has popped up,
;f 3?030500'925 the Information panel will disappear. To get it back again, click RB whilst the

Brof ch = 302.240 string is still highlighted to put up the Pick ops menu. Click LB on Info and the
Brof 2.2 0.000 Information panel will redisplay.

Bearing = 231°00'00.25"
+VE =

Sometimes the Information panel appears to ‘get in the way’ of your picking process.

At any time it can be toggled off to get it out of the way for the duration of a set of pick operations. You do
this by unticking the ‘Info’ or ‘I’ tick box on the Snaps menu.

Alternatively, if you leave it turned on, moving the cursor out of the panel is the easiest way of removing it
after each pick. At any time, the Information panel can be moved out of the way permanently in the normal
manner. See Chapter 4.4 for more information on moving menus and panels.

Once the Information panel is moved, subsequent uses of the panel will pop up at the new location during
this selection set only. Now back to profiling.

Use the name and model in the Information panel to confirm that you indeed have highlighted the correct
string. The Screen Message Box advises

<Profile>[picks][accepts][Menu]’ALIGNMENT->ROAD1”

Click MB to accept the highlighted string. The section view will now be refreshed and will contain a green
line corresponding to where your new road centreline cuts the TIN as defined in model tin GROUND

Your Section LONG view should now look as follows

Section LONG "ALIGNMENT->ROAD1" [~ | [ ]

The figures of 200 and 100 in the view correspond to the radii of the two horizontal curves defined along
the centreline. The arrows show the extents of the curves in the section view.
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When we defined the string in the Plan view, we defined it in order starting near the top of the view and
proceeded towards the bottom so by default, this is the direction of increasing chainage along the string.
The negative sign in the radius indicates that a curve goes to the ‘left’ when going along the string in the
direction of increasing chainage. Positive curves go to the ‘right’.

We will now observe some of the advanced features of 12d.

When the cursor is in the ‘Plan 1’ view you will notice that the View Coordinates Box at the bottom of the
desktop shows the x and y coordinates of the cursor.

When the cursor is placed in the ‘LONG’ section view, the View Coordinates Box displays the chainage
(ch) and height (ht) of the profiled string. The chainage has defaulted to start at zero at HIP 1, our starting
point when we defined our road centreline.

If you place the cursor in the ‘LONG’ section view and move the cursor backward and forward laterally
via the mouse, you will see a yellow cross moving along the centreline in the plan view ‘1°. 12d recognises
that the same string is appearing in both views and links the information in the views accordingly. The
yellow cross is positioned in the plan view ‘1’ based on the chainage (i.e. the position of the cursor
laterally) along the string in the ‘LONG’ section view.

Toggle "LONG"  [g3)
Grades [n/a] . . . .
HG [on] Section Views default to a vertical exaggeration of 10 to 1. You can change the
VG [on] exaggeration at any time by clicking on the ‘View exaggeration’ icon and
1x selecting the required exaggeration.
2 If you require an exaggeration other than those listed, you can click on
i; Exaggeration from the list and type in the required value.
iy
20
Exaggeration
Grid [off]

From the View Button Area, click LB on Fit to fill the view at the new scale. Your overall screen should
now appear as follows
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9.5 Vertical Geometry (VG) Edit

We will now define our road’s vertical geometry. We do this by defining Vertical Intersection Points (VIPs)
and then placing vertical curves between the VIPs. As before, the alignment editor for our road centreline
is still active.

To ensure that the complete road centreline, as defined in the Plan view, is also defined in elevation, and
matches neatly with the existing roads, then we also need to turn on the ‘survey ROAD CROWN” model
in the section view.

From the Edit SA menu, click LB on Add/Remove IPs=>Append VIP.

. LB B~NFEIYTON ! Fe v,

—

X < X N e &

llzd 12d Model 10.0 Beta 1 (ntx86) - Project "C:A\12d\10.00\Training\design'getting started basic\STAGEI\STAGEL" - Client "12d Training - Noel Burton”

Project File /O Edit View Models Strings Tins Survey Design Drafting Plot Report Utilities User Window Help

! ed 5 En Sl Bl i [ 10 T (2
BUMEEETEEDERIEM - EFLELADLCL - ¥ )
ani (== =] || 5 section LONG "ALIGNMENT->STAGEL" == =] - .
BEEFREEEEEEE ()[=)[ e |[EF (¢ =) @) ()& @) (@) E (<[] Editfunc >
Edit data
s e
\\\\\-\&“‘ Eeca:: all

User >

Edit chain »

IRuncnam 3 I

ONEEES FahbdP TERROD0ONAF

R, e
z‘ (2 |E: Eone 4 b
“ |[cap|[num|[scre) |l
_?‘ [ output Window | [Background tasks
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12d is asking you where you want to place the first VIP. Select and accept the intersection point in the
‘survey ROAD CROWN’ model at the start of the profile. Your first pick will not necessarily be the
ROAD CROWN so be sure to cycle through the picks until you have the right point. The line will rubber
band from the previously placed VIP. Now select and accept the end of the existing road in the ‘survey

ROAD CROWN’ model. We have now placed two IP points which exactly match the existing road at the
start of our design.

We will now add in two more IP points before tying into the existing road at the end of our design in a
similar fashion.

|

|Enter ChHt: [41249.667 |

7 Enter Ch Ht: [ Type the chainage and level in turn for the next two IP points, the
same as we did with the X and Y coordinates of the HIP’s:

|

|Enter ChHt: [60066.333 |

&7 Enter Ch Ht: = IP 3 Ch =412 RL = 49.667 IP 4 Ch = 600 Rl = 66.333
Press [Enter] Press [Enter]

-—

Tie the last two IP points into the existing road at the end of the design in the same manner as we did
previously with the start of the design.

After the sixth point is placed, press <Esc> to terminate the rubber band (or click RB to pop up the Pick

Ups menu and click LB on Cancel). Click LB on the Refresh button in the View Button Area to refresh the
view.

As the VIPs were placed, 12d has annotated the view showing the grades defined.

Section LOMG "ALIGMMEMNT->5TAGEL" = | (=] |£i

) [gel[=1[ 10 ﬁ@@@@@@@@%

Section view "LONG" [Add model to view][5ameas + [[Menu]

VIP 2

Cor )

: - 12d has many facilities to accurately place vertical geomet
AR AY: Y P seomey

B R e

% <

including typed input of grades and chainages. We are now going to
insert a new IP point on the same grade as VIP 2 but 40 m from the
intersection to allow us enough room to place a vertical curve. To do
this we click on Add/Remove IPs =>Insert VIP Grade.

sert VIP Grade

=TI
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‘As we wish to extend the

rade from VIP 1 through r +
%/IP 2 our starting VIP #g will [l Grade Insert VIR e
be 2. Statvp - =

Grade |—581= ’
Mode [distance  [#]
alue ﬁ
The grade will be the grade | N
between VIP 1 and VIP 2 [insert] [Finish| [Help]
which we can read from the

" )

section view as -0.681

Click LB on Insert then Finish

Your view should now have an extra VIP as shown below

Section LONG "ALIGNMENT->STAGEL" [l s
BEL=x EERRNERNKRA %X

We will now insert another VIP to once again allow enough room to insert a vertical curve before finishing

The Mode will be
‘distance’ as we want the
new VIP to be 40m from
the end of the existing
road to allow enough
room to add a vertical
curve.

The distance as stated
above will be 40m

on the existing road at the end of our design. This time we will intersect two grades from existing VIP

points. Click on Add/Remove IPs =>Intersect VIP Grades.

Edit SA ALIGNMENT->ROAD1

AN =Fa Nk
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his time we will be
starting from VIP 5

Grades Intersect VIP

[ |

The second grade is
calculated from VIP6

First grade Second grade

Start VIP |5 ‘@ StartVIP [ -
The mode will be Mode [grade g, [ Mede [vIP# = ThtehmOdedWﬂl'ﬁebVIP#

rade for manual B e i so the grade will be
¢ Value |5 EndVIP 7 calculated between the
entry of the grade v : .
We ok nominated VIP points
Insert Finish Hel The end VIP is 7
CType in the value -5)/ L

Click LB on Insert then Finish

Your view should now have an extra VIP as shown below

Section LONG "ALIGNMENT->ROADL"

(o) @ s

6 S R CVEIESCY EYE I

Edit SA ALIGNMENT->ROAD1

. LB B

As we have inserted two new VIP’s on the same grade as existing
VIP’s we end up with redundant VIP’s which can now be deleted.
Click on Delete and select and accept VIP 2.

12d will renumber the remaining VIP’s and hence the second point
to be deleted will be VIP 6.
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We will now place some vertical curves in the design. We will use parabolas to define the vertical curves
and place them via their length.

Edit SA ALIGNMENT-=ROADL From the Alignment Edit menu, click LB on Move/Edit icon then

{‘ s | S (= £ select Change Curve
L R 4

Click with LB on VIP 2 and confirm it with MB. A panel will pop

2 up prompting ‘Length’.
e
'{;B x| Position the cursor in the data field
length [so then type 50 and then press the
i Enter key.

Observe that a vertical parabola of length 50 is now inserted.
The VIP is now marked with a red cross.

The insertion of vertical parabolas is setup to handle multiple
insertions. If you now point in the vicinity of VIP 3 and click
with the LB, accept with MB, type 150 for the new length and

hange Curve press Enter, a further parabola will be inserted.

1% BN X %

You can insert the remaining parabolas in the same fashion with VIP 4 having a length of 200m and VIP 5
a length of 100m.

To terminate the parabola insertion process, press the Esc key or click RB to pop up the Pick Ops menu
and click LB on Cancel. Click LB on the Refresh button in the View Button Area to refresh the view and
revise the annotation.

Your ‘Section LONG’ view should now look as follows.
Section LONG "ALIGNMENT->ROAD1" o] 2| ]
Bl @WK

Note that the extent of the Vertical curves is annotated on the Section view.
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We can now use the Information panel to show the details of our vertical geometry. From the Alignment
Edit menu, click LB on Info to pop up the Information Panel.

Move the cursor in the Section View along the Road centreline string. The data in the Information panel
changes dynamically as the cursor is moved.

-

Section LONG "ALIGNMENT->ROADL" i Super Alignment Info
@[ B General (ALIGNMENT->ROAD1) -
Chainage 4131426 |
|5 359% X coord 42640.7553
N 150, 0P Y c.nord 372518777
Height 52,3546
Grade 1.5614
Directicn 210.000023
B Horizontal =
Type line
Length 106.2637
Radius
B Vertical
Type ag
Length 150
Radius 1054.5799 -
p/r_ff; K-value 10.5458
ch A13. 14 RL-value 15
hoe” B2, 3 Apex ch 3935126
r 1. 863 Apex ht 521719
In grade -5.3588
Out grade 8.8649 -
-2, DADR

This panel results from placing the cursor near VIP 3.

We have now finished defining our horizontal and or press LB on the Finish
vertical geometry and wish to exit from the alignment icon and select Finish from
editor. To do so, click LB on the Finish icon the drop down toolbar.

@1 Finish Edit e

| Do you want to finish editing this string

[ Yes J [Cancel] [ Mo ]

Click LB on [Yes] to confirm

WARNING: Do not select Quit from the alignment editor. Quit will throw away all the changes made to
the string since the alignment editor was started.

NOTE: We don’t have to exit from the alignment editor for the string ROADI. We could simply leave the
Edit SA menu on the screen and return to it later.
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9.6  Editing an Existing String

Now that we have left the alignment editor, we need to know how to go back into the editor to make future
modifications to the alignment string. In fact, what we now do applies to editing any existing string, not
just an alignment string.

To edit an existing string, simply click LB on the option Strings =>Editor which brings up the Edit String
panel. Now pick and accept the string you want to edit, in this case, the string ROADI. The appropriate
editor for the selected string will then be started.

[EH Section LONG "ALIGNMENT-> ROAI

Plan 1 e
EEEOEEOEENE | ERSEmEEe
-5.359%
) 1
Information @
Function

Type = File Input
Option = Read 12d Solutions Ascii Data
Date = 19 January 2012
Time = 16h 20m 19s
General

Model = ALIGNMENT
Mame = ROAD1L
Type = Super_Alignment
Colour = white
Linestyle=1

Pt/line = line

#pts=6

# attributes = 1

Length = 950.454
Locks = Read (-1)

Line snap =

X = 42807.066

Y = 37386.383

Prof ch = 190.963
Prof z = 61.512

Bearing = 252°00'00.27"

rm ITIITIITI‘ +VE =
4
! — — | Segrment
1 @: 3 L::"“G Type = horizental line
<String Inquire> [picks][accepts][Menu] "ALIGNMENT->ROAD1" Length = 228.937
- Grade = -5.359%
Output Window Background tasks

The Edit SA panel will then reopen and you can modify the alignment as necessary.

Edit SA ALIGNMENT->R0OAD1

fe . L BB € YIR ! e, v,
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10.1

Road Templates

The road design is calculated by passing a template along the alignment. The interface between the new
template and the existing terrain will also be calculated.

This is the simplest way that 12d can perform a road design.

12d has the concept of a basic road template. Templates are always defined for half of the road. When used
on the left, the template is applied on the left hand side of the road. When used on the right, the template is
applied to the right hand side of the road.

Each template has various parts to it. There is a fixed part that is always used in applying the template.
Then there is a Cut/Fill part that is variable. As many links in this part are used as is necessary to reach the
intersection with the natural surface. If after using all of the Cut/Fill links, the road profile still has not
intersected with the surface, a final Cut/Fill slope is used to try to calculate the intersection. All parts of the
template are optional.

Creation of Basic Templates

Template creation is a mechanical process of filling widths and slopes into panels. Template data is stored
in files. A typical use of templates files is to store standard templates as required by a particular road
authority. These can then be read in and modified to suit each particular job as required - quicker than
starting from scratch each time.

For the purpose of the tutorial, we will use an existing template to save time. Previously stored template
values will be read in from file ‘ROAD TEMPLATES.tp!’. This is one of the files supplied on the tutorial
disk.

From the Main menu, click LB on File I/O=>Templates=>Templates input. The Read Templates panel
pops up.

# | Read Templates = wetdm | Place the cursor on the folder icon for the ‘File’ field and

click LB to pop up a list of template files. Navigate to the
File |]AD TEMPLATES tpl |;| folder C:\12d\10.00\Training\design\getting started basic

| then double click LB on ROAD TEMPLATES.tpl. Click
LB on Read to read in the template file. Click LB on Finish
to terminate the panel.

| Read | [ Finish | [ Help |

A

Our Template file contains a number of templates. Initially we will look at the templates called FULL
LEFT and FULL RIGHT. The various parts of the template just read in will now be displayed. These are
just arbitrary names that have been assigned to these particular templates. There can be many templates in
just one file, and in general any template can be applied either side of the centreline. In this case we will
use the convention to have ‘left’ and ‘right’ suffixes / and r in the names and to use these templates on the
left and right respectively.

An alternative to creating a left and right template is discussed in Chapter 10.3.
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We will now investigate template FULL LEFT.

From the Main menu, click LB on Design=>Templates=>Create/edit.

D IS Sy S S ——p—)

.

ri!j Template Create/Edit | = P |
Template name @J
| Select Template E
[Decisions] [Final Cut/Fill
FULL
FULL LEFT <\__\< Double click LB on FULD
FULL RIGHT

LEFT /

In the template panel that pops up,
place the cursor on the Information
button for the Template name field
and click the LB to pop up a list of
templates. [

Each template has up to five parts. We will only use Fixed, Cut and Final Cut/Fill. This means that in a
fill situation, the final fill batter will join onto the fixed part of the road template since we are not defining
a variable fill template. If a template panel contains blank fields, 12d will ignore such fields in its
processing of the various template parts.

Fixed Part of Template
From the Template Create/Edit panel, click LB on Fixed and the fixed template panel pops up.

I '
i Fixed Template - "FULL LEFT" l k== ] = |

Width |Height |XFaII% |I'~.Iame |Calour E
i 3.5 -3 Ikl cyan E
i 0.45 -0.04 1okl dark blue . E
3|0.04 045 tokl | blue .
a(001 0 bokl | green [ E
5416 25 bofpl  dark green [ &

A large number of links can be defined. We will use just five.
Note that each link in the ‘left’ template has been assigned a suffix ‘I’.

The template defines a carriage way width of 3.5 metres at -3% crossfall to the kerb line lokl. This is
followed by a kerb and channel, iokl, tokl and bokl and then out to the back of the footpath bofpl. The sign
convention is +ve is up and -ve is down. Each width defines a link from the previous link so the order is
important i.e. links are defined relative to one another, not from the template centreline. As you will see
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later, this is one of the features that makes 12d so powerful - the ability to use string handling to
automatically perform total road redesign after any geometry or template link changes.

These template link values could now be changed. At completion click LB on Apply to test out any
changes. Click LB on OK to implement and terminate the panel.

Variable Part of Template

Note that the links in the ‘variable’ part of the template connect onto the ‘fixed’ part i.e. the first variable
link follows immediately after and connects to the last fixed link. The fixed part always appears so it is
normal to put kerbing etc. in the fixed part.

The variable ‘cut’ part only appears if the fixed part of the template ends in a ‘cut’ region. Thus it is normal
to put benching in the variable part of the template when battering is required.

Similar rules apply to the variable ‘fill’ part of the template.

Variable Cut Template
From the Template Create/Edit panel, click LB on Cut and the Variable ‘cut’ template panel pops up.

-

.
" Variable Cut Template - "FULL LEFT” I == .
- Again a large number

of links can be defined

Width | Height |Slope 1: | Mame | Colour E here. We will use six to
13 L5 bermll | grey (=] define our batter slopes.
2|1 01 bermi2 | purple [ E Slopes are defined by

3|3 15 bermi3 | grey giving a horizontal width
41 -01 bermld | purple . E x where the slope is 1
5|3 15 bermlS | grey = vertical in x horizontal.

6|1 -01 bermlé | purple . The sign convention for

slope in a cut template is
+ve is upwards

Unique names are given
for each link in the
template. Note the /
suffix in each link name

— i} a b

=3 EE E E|E

= == o= ==

=) [T | @ | @ |
0 oo oo

These values could now be changed. At completion click LB on Draw to preview the template. Click LB
on Apply to test out any changes. Click LB on OK to implement any changes or Finish to terminate the
panel.

Variable Fill Template
Whilst we are not using one here, this section is included to define the rules of usage.
By leaving the panel blank, 12d understands that the variable fill template feature is not to be used.

The sign convention for slope in a Fill template is +ve is downwards
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Final Cut/Fill Template
From the Template Create/Edit panel, click LB on Final Cut/Fill and the Final Cut/Fill template panel

pops up
= ] A After the variable part of the template, 12d
% Final Cut/Fill Template - "FULL LEFT" lb‘ﬂlg ) ’
gt ol O Template will use the final cut and fill slopes defined to
'| Final cut slope 1vin 1 calculate the intersection with the natural
s bl e . surface. This only occurs if the variable part
- : it _— — hasn’t yet reached the natural surface. 12d
; i Eope 100 will examine a corridor up to 100 metres
TrEe intl @ from the previous link to achieve this. An
| interface string named ‘intl’ will be placed on
ok | [Appiy] (Ginish ] the TIN at the intersection. Again note the
suffix /
e _—— A

These values could now be changed. At completion click LB on Apply to test out any changes. Click LB
on OK to implement any changes and terminate the panel.

In the Template Create/Edit panel, click LB on Finish to terminate the panel.
Note that apart from the suffix 1 or r, the FULL RIGHT template is identical to FULL LEFT.

~,

|

-
i Fixed Template - "FULL RIGHT™
B Fi Emplate

Width | Height | XFall % | Name | Colour (4] | The links in the left
1/3.5 - lokr  cyan E and right templates
2045 [ -0.04 iokr  dark blue . E are identical except
3l004 0a5 tokr  blue . E that links in the
T 011 i] bokr | green . FULL LEFT
? 416 2.5 bofpr | dark green . E Ze;l}ﬁlzgzli;‘;Z:sgf;ﬁZ
FULL RIGHT
template have a suffix
of ‘r’.
This ensures that links

on either side of the
centreline have
unique names —
essential for string
modifiers and

‘ applying boxing as we

shall see later

CL
lokr
Ll

[ valid calour
L
J

=
|
L
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- A
" Variable Cut Template - "FULL RIGHT" EI&M

MName | Colour

bermrl | grey

bermr2 | purple

Variable Cuts for
right side have
suffix ‘r’.

bermr3 | grey

bermrd | purple

EX[EB]

bermrs | grey

bermrd | purple

= T o bl
£ EE |HE |EE
=l Q@ @ @ @ Q@
|']3‘|_ﬂ = el f=ifa]
[ valid colour
Lok | (Apply | ( Finish | [ Help |
2
g A

M Final Cut/Fill Template - "FULL RIGHT™ 8 =] |

Final cut slope 1vin [1 .EE The interface name intr has
Final fil slope 1v in FA— suffix 1.
Maximum slope width oo H

Final name intr E

oK_| Apply | Finish | Help |
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10.2  Applying Templates

Before we apply the template to the road centreline, let us rearrange our views so that we can see what is
happening more clearly.

ﬂ@ 12d Model 10.0 Beta 1 (ntx86) - Project "C:\12d\10.00\Training\design\getting started basic\STAGEI\STAGEL" - Client "12d Training - Noel Burton™

Project Filel/O Edit View Models Strings Tins | Survey | Design Drafting Plot Report  Utiliies User Window Help

| 0 oo S ia— i L ) 5 o
(2@ X6 @M (@) @ o) @A) G M) | EL KL AL B, EMore information |

4 | B Pran1 [[= [ @ [ 2| | & section LONG "ALIGNMENT-> ROADL" ===
f,‘ BEERNER®E X BEEL e EERRREE®E K2

?‘ -@.5581%%.309% 5.800% -5, A00A , 505%

D‘ S AL 151, DEEDED | AEEES | DDEL

e

m

i XH__/* pas——

AN TEN

< m 3

REFOSEEES
|

[
B |F: [E: EHone 4 b

74 Mere information CAP|[NUMY|/SCRL

A, Output Window Background tasks
The design can be applied in two ways.
The simplest way is to create an Apply function which uses the templates for the length of the alignment
without any modifications such as widening or superelevation. This is also useful for users who don’t have
the Alignment module.
The other more typical way for most design applications is to create an ‘MTF’ file (Many Template File)
which allocates and allows modifications of templates. This is then processed using the Apply Many
Function.
IMPORTANT NOTE:
The Apply Many Function requires the Alignment module. The Apply Many Function is not in the
Getting Started for Design manual but is covered in the non-Introductory Design courses.

Page 130
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We will now create an Apply function to apply the template to the road centreline.

From the Main menu, click LB on Design=>Apply=>Apply.

The Apply Template Function panel pops up.

Fill in the panel as shown.

Tin
Left template
Right template

Reference

Start chainage
End chainage
Section separation

Report file

i Apply Template Function = %
Main |Models| Misc | Tin | Fiter |Plot |
Function name ROADL

GROUND
FULL LEFT
FULL RIGHT
[TGNMENT->ROADL [
——

e (&
T
v W

\

| "ALIGNMEMT->ROADL" selected

A function name is needed so that the process of
applying this particular template to this piece of
centreline can be referred to later in any redesign. In
the ‘Function name’ field, type ROAD1 and then
press Enter. On the Models tab the Model names
will be automatically filled in after you press Enter.
This is based on the function name. In the ‘Tin’
field, click LB on the tin icon to pop up a list of
available TINs. Double click LB on GROUND

In the Left and Right template fields, click LB on
@ button to pop up a list of templates. Double
click LB on FULL LEFT and FULL RIGHT
respectively.

Select the Reference pick icon then click LB then
MB on the alignment string in the plan view

As we already have existing road at the start and end
of our design we do not want to start and end the
template at the beginning or end of the alignment
string. Type in the chainages shown to ensure the

design matches up with the existing road surface.

Muodel for strings
Model for sections
Section colour

Madel for pelygons

[ Views | [ Apply | [ Finish | [ Help |
B ' Apply Template Function =) B
Main  Models |Misc |Tin | Filter | Plot |

Er—
RoMDLPobs [
—
—

NOTE FOR PRACTISE VERSION:

The default ‘Section separation’ is 10 metres but for
the Practise Version use a Section separation of 20
and an End chainage of 400. This will keep the
number of points under 5,000.

Click on the Models tab and note that the model
names are already filled in. If they are not go back
to the Main tab and press Enter after the ‘Function
name’.

The other tabs we don’t need to worry about at this
stage.

Note: If desired, use the shorthand suffix notation
of,1 after each model name to force View 1 to be
updated automatically as the template is applied. If
this is not done, the strings and sections will still be

[ "ALIGNMENT->ROAD1" selected

[ Views | [ Apply |

| Finish | | Help |

updated but will not be on view. In such case they
can be turned ON manually from the View Button
area with the ‘+’ sign button after the template is
applied.

Explanatory Note: 12d permits the chainage of a road to be defined by a string called the Reference string.
The template is always applied at right angles to the Reference string. To cater for complex projects, the
centreline of the template is not necessarily located on the Reference string. Another string called the
Hinge string is used for this purpose. The Hinge string and the Reference string do not necessarily

coincide.
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In simple projects such as our new road, the Reference string and the Hinge string coincide. By default,
12d assumes the Hinge string defaults to the Reference string so we do not need to click the Hinge button
in this case.

When the panel is complete, apply the template by clicking LB on Apply

There is now a short delay whilst 12d performs the calculation. The message box at the base of the panel
will advise the current chainage as the template is applied. As the calculation completes, the view 1 will be
updated with the new road strings and cross sections.

The panel message box now displays the cut, fill and balance volumes resulting from the application of the
template. The default convention is negative for cut and positive for fill. Interpret these as follows

¢ -35297- cubic meters of cut

f 7087- cubic metres of fill

b -28210- balance in cubic metres showing surplus
of cut over fill

| c-35297.554f 7087.292b -23210.252

Clearly we have too much cut at this stage. We will subsequently improve the design to minimise this.

Click LB on Finish to terminate the panel.



Chapter 10 Road Templates

10.3  Alternative template creation

12d can use just the one template for both sides of the road. The templates would be set up with no suffix
after the link names

From the Main menu, click LB on Design=>Templates=>Create/edit

Type in the template name FULL.

-
|87 Template Create/Edit L=

Template name [FULL]

Select Fixed

|

LS - Iy

— —
i Fixed Template - "FULL"

Here the values are
shown in the table
without an / or r
suffix

dark blue .
blue .
green .

|

dark green Select Draw

Select OK to
implement any
changes and finish
panel

| wvalid colour
[omw]  [Fmsh) [Heup]J

A
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|

p
[B] Variable Cut Template - "FULL" | ——— .

Select Cut

Width |Height | Slopel: | Mame

Again the panel appears
similar to the Full left but
without the suffix / or r

[a][®][X][<][®]

Select Draw

Select OK to implement
any changes and finish
panel

[valid coleur

[ ok | (Apply | ( Draw | [ Finish | [ Help |

' ™y
7 Final Cut/Fill Template - "FULL" (o e

Final cut slope 1v in b Select Final Cut/Fill
FrEllere 2 One template is defined
Maxirmum slope width Imﬂ—
Final name %@
| |
[ ok |  [Apply| [Finsh| [ Help |

Note no suffix / or r

Select OK to implement any
changes and finish panel

h - - P
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From the Main menu, click LB on Design=>Apply=>Apply. The Apply Template Function panel pops

up.

-

B ' Apply Template Function

Main | Models | Misc | Tin
Functicn name

Tin

Left template

Right template

LHS prefix [+

Reference

Start chainage
End chainage
Section separation

Report file

= S| |
The

| Fiter | Plot | 10.2

panel is filled in the same as shown in chapter
with the exception of the ‘left” and ‘right’

template names which are both FULL

RHS prefix [+

The prefixes need to be added. For the entry of the

B 3 ) . 3 B
B LHS prefix’ type in *1 and for the ‘RHS prefix

type *r.
21.8605 [E Note that these will actual be suffixes of 1 and r

928.6435 (]
10

ROADLVolpt NOTE FOR PRACTISE VERSION:

the

[c-35207554 f 7087.292 b -28210.262

| Views | [ Apply |

[ Finish | | Help |

The default ‘Section separation’ is 10 metres but for

Practise Version use a Section separation of 20

and an End chainage of 400. This will keep the
number of points under 5,000.

S

This action will suffix all road string names with 1 for the left side strings and r for the right side strings

The advantage of this method is the reduction in number of templates created.

The advantage of the previous system is the ability to pick strings from the view to match names which is
useful when modifying templates and boxing

Each method has its own merits and the user can adopt either system with the same end results
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11

Viewing and Assessing the Design

Turn off all models except ‘survey ROAD CROWN’ and ‘survey ROAD PAVEMENT EDGE’ in the
perspective view.

We can now turn on the new design models ROAD 1 Strs and ROAD 1 Sects in the plan and perspective
views. The centreline model ALIGNMENT should be turned off in the plan view and turned on in the
perspective view

Set the screen up as per the example below

Ilzd 12d Model 10.

0 Beta 1 (ntx86) - Project "C:\12d\10.00\Training\design\getting started basic\STAGEI\STAGEL" - Client “12d Training - Naoel Burton® o .} F LE“E"QI

Project  File I/t

0 Edit View Models Strings Tins Survey Design Drafting Plot Report Utilities User Window Help

HENEEHODEHUREREM  FEADLD % ¥ Y

(1) o [ [rea UIES EIE @l =l Bl @i M A (@[ REr (2]

Plan1

(S [@][5=] | k] Perspecive2 oo | |y

)

N ag TBANOON X+

o<

R X Sy =22 e/Xel

"\

—
Sectio

3

Recalc

Auto

Edit func
Edit data
gl Recalc
Recalc all

EREFDSNEERS

B

B

User

Edit chain » —Z0F . @) —123 . 20R

Run chain »

n LONG "ALIGNMENT->ROAD1" (= [E@]=]
Bl e REERREXE
-@.651% -5.359% 8. 865% -5 . A0 1.558%
@ 5. PEEL 150 . D01 L v 1 T 100 . IREL
» —

3
3

. T TN

e

4 - n 3
B (2 |E: [Blone a0
For Help, press F1 CAP|NUM||SCRL
Qutput Window Background tasks
Page 137
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To begin assessing the design, click LB on Zoom in the ‘Plan 1’ view as shown below

(Pan) (Zoom
£ pin1 [ [ || Eeent {Diplay many clements at snap o5l

Note that the interface strings between the road template and the existing terrain are coloured red in cut
areas and green in areas of fill. This can be confirmed by placing the cursor in the Section ‘LONG’ view
and moving the cursor backwards and forwards across the view (to change the chainage of the cursor).
Observe the corresponding movement of the yellow cross in both the ‘Plan 1’ view and the ‘Perspective
OpenGL 2’ view.

Also note the various coloured strings that have been inserted in ‘Plan 1°. From the main menu, click LB
on Strings =>Inquire and inquire on the various strings in ‘Plan 1°. Make sure that your Point and Line
snaps are set ON. Place the cursor in an area near the road, click LB repeatedly and observe what happens.
With each click a new string is selected. As the information panel pops up each time, note the various
string names and the fact that each one now has a profile chainage (prof ch) and profile Z coordinate (prof
z). These are now three dimensional strings and can be observed in the ‘Perspective OpenGL 2’ view.

You will observe that the cross sections are also strings with their own unique names that are used when
referring to cross sectional views. For instance ‘design 130’ refers to the section string at chainage 130.0

Whilst the View is zoomed try panning along the road to assess the interaction of the template with the
existing terrain. From the ‘Plan 1’ View Button Area, click LB on the Pan button. Position the cursor on
the centreline of the road near one edge of the view and press LB down. Drag the cursor across the view
and the image will pan with the cursor until LB is released. Keep positioning the cursor on the road
centreline each time and clicking LB down and move down the road whilst in the zoomed state. Press the
<Esc> key or RB to cancel Pan.
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11.1  Perspective View Operations

In Chapter 6.8 we saw how the Orbit panel could be used to orientate your eye in relation to your data in a
perspective view. We will now use this facility again to observe our design.

The Orbit panel is accessed by clicking LB on Orbit in the View Button Area of ‘Perspective Open GL 2°.

If necessary, move the panel away from the perspective view so that all of ‘Perspective Open GL 2’ is in
view. Make sure that models ‘ROAD 1 Strs’, ‘ROAD 1 Sects’ and the ’survey ROAD CROWN and survey
ROAD PAVEMENT EDGE’ are turned on.

Try clicking LB in the perspective view and using the mouse wheel rotate the image and zoom in and
out to get a view of the intersection at the end of the design

@ Perspective 2 EI@

You will notice that this facility gives you a good feel for the design you have created. You will see
perspective views similar to that shown above.



12d Model Getting Started and Training Manual

11.2

String Drive

String Drive allows you to nominate a string and a speed with which to drive down the road and 12d will
automate the process. We will drive down the centre of the road with our eye height 10.0 metres above the
road.

-

B ' String Drive for View L':‘—Iéj
-  Minimize

The string drive facility is accessed from the
Perspective view. In the View Button Area of

Eye height [13 “Perspective OpenGL 2, click LB on the Drive button
Eye offset o and the String Drive panel will pop up.
Target height 03 Set the ‘Eye height’ to 10 metres. The default values for
the other items are OK. Note that the speed is set for
Target offzet o
s o 100 kph,

Target dist 40 o

| To repeat the drive once the end of the string is reached
=l 100 tick on the ‘Repeat’ check box
String to drive along | Click LB on the String to drive along icon and then
Chainage o click LB on the centreline of the road. The easiest way
Repeat A to do this is to pick it from the ‘Section LONG’ view.

Click MB to confirm the selected string.

|

Click LB on Drive to begin the string drive process. The image in ‘Perspective Open GL 2’ will now
change to that at chainage zero, looking down the centreline.

The image will repaint automatically multiple times as the drive proceeds. Each image will be calculated
such that the viewer appears to be travelling down the road at 100 kph. The following are two typical
images.

Perspective 2 (=3 R~ Perspective 2 [ ®@ =]
// e ¢ /" i : .l‘\ ‘A\
//// g P i / ; S // / 3 \\\
i /’ ‘\ RN 7 \ R
/ o N 7 5

F

S

/

\\ \\

// ;f’ \\ AN
/ i \\ / / \\

Observe the green cross on the centreline in both these views. This represents the ‘target’ point which in
our case is 40 metres distant. This is also present in all other views. Observe its location in the ‘Section
LONG’ view. The ‘eye point’ is shown with a red cross and the ‘target point” with a green cross. These
points move as the drive progresses.

You can stop the drive at any time by pressing the ESC (Escape) key. To resume the drive click LB on
Drive.

Once the drive has finished, you can replay it again by resetting the chainage to 0 (or any legitimate value
along the road) and clicking LB on Drive again. Note that both the eye and target points must be on the



Chapter 11 Viewing and Assessing the Design

string at all times for the Drive to work.

It is possible to enter negative values for both the ‘Target distance’ and ‘Speed’. A negative ‘Target
distance’ (-40) is equivalent to ‘looking out the back window of the truck as you drive down the road’. Set
the chainage to 40 to start.

Similarly, a negative ‘Speed’ (-100) can be used to drive back up the road in the opposite direction (i.e. in
the direction of decreasing chainage). To do this you need to set the ‘Chainage’ to somewhere near the end
of the road (say 870) before you start the drive and also set the ‘Target distance’ to -40.

Click LB on Finish to terminate the string drive.
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11.3  Defining a New Perspective View using Eye and Target points

Sometimes it is desirable to locate your perspective view exactly. For example, you wish to locate your eye
at a particular point and look in a particular direction.

To do this, click LB on the Eye button in the View Button Area of ‘Perspective Open GL 2’ and the
Perspective View panel pops up.

( B | Perspective View @_Iér
= 2 Ignore the current values in the panel. They
Bye X¥Z are left over from our string drive.

X coordinate W@

Y coordinate Besesstsr (] Click LB on Eye Target. 12d asks you to
PP W locate your first point on the view line. Make

sure that your Point and Line snaps are ON.
Target XYZ
X coordinate IW@
Y coordinate ’W
Z coordinate W

Move dist ’(]=
| In “Plan 1’ click LB on Fit to fill the view.

[ View |[Eye Target|[ Finsh ][ Help | Select the first point by clicking LB on the
intersection of the existing road at the end of
our design. Confirm the point with MB.

Plan1 When the height panel pops up backspace
27| [C % | [+ [or over the existing height and over write the
E] value with 95 [Enter] since we wish to look
down slightly on the design.

“ -

12d then prompts you for the second point on
the view line. Click LB approximately in the
centre of the road as shown. Confirm with

MB. This time when the ‘Enter height’ panel
pops up, just press the Enter key to accept the

value.
[7] Perspective 2 |E||E| |E|
BRI EsrENEEENE
Your ‘Perspective Open
Now we could zoom in for a GL 2’ should now look
closer look along this view line. as shown here.
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' Y
B ' Perspective View l = i e

View
Eye XYZ
X coordinate ’W@
Y coordinate W
Z coordinate W

Target XYL
X coordinate ’W@
¥ coordinate ’W
£ coordinate ’V

Move dist |5(]

In the Perspective View panel, lock the cursor in
the Move distance field by double clicking the
existing entry with the LB and type 50.

Now every time that you click LB on View, the

|fir1ished drawing

[ View ][ Eye Target ][ Finish ][

Help

@ Perspective 2

view will be advanced 50 metres along the view
line. If you zoom in five times you will see a
] view like the one below.

B e E e a X

Clearly this facility gives you the opportunity to orientate your eye point accurately in any perspective view.

Click LB on Finish to terminate the panel.

That completes a brief look at some of the facilities in 12d that can be used to verify your design parameters
visually using perspectives. We will now look at more traditional ways of displaying design data - long sections

and cross sections
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12

12.1

Plan1

Design Long Sections

Section Profiles

We will now focus on the sectioning facilities available in 12d. As we already have our Section LONG
view displaying our road centreline, there are also many other ways in which information can be viewed.

In subsequent operations we will be picking strings. To help make this easier from our Plan 1 view we
need to zoom it as before. Zoom in on the area shown so that each string is visible in the Plan view.

=R Plan1

oo s

BRI S EYEYE|T]EY

We will now section a series of strings that were created during our road design.

In the Section LONG View Button Area, click LB on the Menu button to bring up the View menu. Walk

right on Profile=>Many strings.

(Note: This option can also be selected by clicking RB on the Profile button to bring up the Profiling menu.

Click LB on Many strings.)

The Screen Message Box advises
<Profile>[picks][][Menu]

12d is asking you which string you wish to profile. In the zoomed Plan 1 view,
click with LB on the cyan string just above the magenta centreline. The string
should highlight and the Information panel will display (see right). Click MB
to confirm the string selected.

Information

(=]

Function

MName = ROADL
General
Comment =
Model = ROADT Strs
MName = lokl
Type = Super
Colour = cyan
Line style=1
Pt/line = line
#pts =122
Length = 898.475
Locks = Read (-1)
Line snap =

X =42882419

¥ = 36942672

Z = 59.640

Prof ch = 873 487
Prof z = 59.640

Bearing = 116°00'00.09"

+Ve =
Segment

Type = horizontal line
Length = 10
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The string will now appear in the Section LONG view.
Section LONG "ROADI Strs->lokl” =<
2=l | HERNNR@QEE KX )

-

‘Hf/fﬂh\wmqf

The Screen Message Box is immediately prompting you for another string.
<Profile>[picks][][Menu]

In the 'Plan 1' view click LB on the intr interface string between the road formation and the existing
terrain. This is the red-green string (shown highlighted below). Click MB to confirm the selected string.

[=] Plan1 E=R|ECE ==
=) BSEYSIESCYEYERSE) Information =]

Function
MName = ROADL

General
Model = ROADL Polys
Mame = interface polygon
Type = Super
Type like = Interface
Colour = magenta
Line style =1
Pt/line = line

(::b Closed = Yes

% # pts = 266

Area = 21678.208
Length = 1857.825

¢ Locks = Read (-1)
Q \Q Liance :naFJE:El
>
>

(5 X = 42877183

¥ = 36928.722
o £=158339
Prof ch = 926.389
Q Prof z = 58.339
Q} Bearing = 287°14'04.73"
+WE =
Segment

Type = horizontal line
Length = 10.118

The Section LONG view will refresh as below.
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-

Section LOMG "ROADI Strs->intr” o] ® | S
B =l EeRR @)@ @)k X2)

T

e

With this technique you can rapidly look at the profiles of any string in the view.

To terminate the Profile=>Many strings feature, press the <Esc> key or click RB whilst the cursor is
anywhere in the Section LONG view to bring up the Pick Ops menu and click LB on Cancel.
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Whilst the various strings have been profiled, clearly they are being scaled to fit the size of the Section
view. To begin to get a feel for the scale of these strings, we can turn on a grid.

Firstly, let us make sure our grid settings are suitable. From the Section LONG view, click LB on the Menu
button in the View Button Area to pop up the View menu. Click LB on Settings=>Grid and the following

panel pops up
( B " Grid on View I. = éjﬁ
view LONG @ Click LB on the 'grid draw' field to tick the tick box. This
grid draw [ activates the grid.
Draw last on view [ Note the grid y setting. If it is set to 100, move the cursor
grid mode fulllines @ into the grid y field by clicking with the LB at the right end
e F of the '100', press the Backspace key followed by Enter (or

double click with LB anywhere on the 100 and type 10 and

grid y 10 Enter).

grid level U— Click LB on Set to activate the change.
grid colour dark green
o r——

Click LB on Finish to terminate the panel.

Note that you can turn the grid on with the above tick box or

texty text at left (= alternatively in the View Button Area of Section LONG,
text style 1 you could have clicked LB on Toggle=>Grid

Pre*postficx I—
Pre*postficy %
text height (pix) [
text plot height (mm) %
text colour WD
cross size (pixels) IS—
cross plot size (mm) |1—
|

[ Set | [Finish]|

The Section LONG view will refresh as follows

Section LONG "ROADL Strs->intr” (= [@][=

r

)

N 7

Depending upon what other information you wanted to display or create in this sectional view, the vertical
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scale may be too great. There are a variety of ways of changing the vertical scale.

The default vertical scale uses an exaggeration of 10 to 1. This can readily be changed by clicking LB on
Toggle from the View Button Area to pop up the Toggle menu.

Toggle "LONG" [
Grades [off] Click LB on 5x to change the vertical exaggeration 5 to 1. In the View Button Area,
HG [on] click LB on Fit to fill the view.
VG [on]
1x
2u
S .
10
20n
Exaggeration
Grid [on]
Section LONG "ROADI Strs-> intr" =xl
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13

Design Cross Sections

12d has many facilities for displaying and plotting design cross sections. We will look at one of these
called Model profiles. This name is derived from the fact that when we passed the template down our road,
we created and stored our cross sections in a model. Model profile allows us to display this data by
profiling the cross sections one at a time.

We now need a Section view in which to display the cross sections. As we still need our existing ‘Section
LONG’ view for our long sections, we will create another Section view.

From the Main menu, click LB on Views=>Create=>Section view. When the ‘New Section View’ panel
appears, place the cursor in the View name field, press the Delete key and type ‘CROSS’. Click LB on
Create to create a view which will now be referred to as ‘Section CROSS’.

As before, you need to drag the border to resize the view. Stretch the Section view out so that it is
approximately the same size as the ‘Section LONG’ view we created earlier. Click and hold LB over the
name ‘Section CROSS’ and drag the view to the bottom right of your desktop as shown below. Pin it by
releasing the LB. The View will initially be blank as no models are turned on.

Make sure that Point and Line snaps are set ON. Your overall desktop layout should now look something
like this.

@ 12d Model 10.0 Beta 1 (ntx86) - Project "CA12d\10.00\Training\design\getting started basic\STAGEI\STAGEL" - Client “12d Training - Noel Burtan” s o[] ol (2] ||
Project File¥O Edit View Models Strings Tins Survey Design Drafting Plot Report  Utilities User Window Help
T (=] [oase [=] [red [ NEZ = = =] i (A8 TT [T] [0 [ 1
B EEREOE R E R E M FLRLADLEL S Y
Plan1 [ &)= Perspective 2 =
;‘ EERRIEERIES e EY[E2IE|ET [FEREEEES e eI en| | EIes|E)
S
@.
.
=)
%
7 0
=) S0
o, .
=l < 2O
2 =2 —
i . -
o [ Ve
>
v ™
9 Section LONG "ROADL Strs->intr" (=== Section CROSS =N <=
., | = — - = = = = =
| BEEEC= B EE @ & )= &= (=) )R ) e = R R [y 3| EN Y EN R Y
- R
=)
£,
(=)
ch,
I,
.
@, | i
A, —_ 1 ] il
[=]
v
»
»
R « [ , r
L |z |[EELonc EJcross E
* .|| <Profile> [picks][accepts][Menu] Grid-pasition CAP|[NUM|[SCRL
O -
zzmemt] | [ Qutput Window Background tasks
L. ——= =
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13.1 Model Profiles

In the ‘Section CROSS’ View Button Area, click LB on the Menu button to put up the View menu. Click
LB on Profile=>Model strings. The Profile Model panel will display.

If necessary, move the panel away from your ‘Section CROSS’ view so that it does not obstruct the view.

~

B | Prefile Model on Section = P
oz [CROSs Place the cursor on the model icon for the Model
Model W field and click LB. A list of available models will
= o pop up. Double click LB on ROADI1 Sects.
Dynamic profile [ . . .
S W Now click LB on Next and observe the ‘Section
. scts-> ES'F 3 : CROSS’ view. The first design cross section will
ltem no. 119 | Pick strinc now be on display and highlighted white (shown
Itern chainage 900 red in the example below).
Highlight Fit view Autopan [
|
[Prev|  [Next|  [Finish|]  [Help]

Your ‘Section CROSS’ view will look as follows

Section CROSS "ROADI Sects-> design 680" (o[- =[]
BEle |EERR X% =)

This is the cross section through your road at chainage 21.861 (the first section along our design).

Now each time you click LB on Next, the next cross section along the road will be displayed. Try doing
this a few times and observe what happens. Observe that the view is refreshed each time so that the cross
section fully fills the window.

Try clicking LB on the Highlight tick box to turn highlighting OFF. You will notice that the cross section
string displays its normal colour (cyan) rather than the highlighted colour. If you refresh your ‘Section
CROSS’ view, the string will temporarily display red even if highlighting is ON.

The Item no. field in the Profile Model panel just gives the item number in the model of the profiled
string. It will increment/decrement as the Next and Previous buttons are selected.

The Item chainage field in the Profile Model panel displays the current chainage and allows the input of a
chainage from typed entry. Type in 100 [Enter] and the section moves to chainage 100. Select [Prev] to
return to the section at chainage 21.86
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We have the ability to link the section view to the plan view by ticking on Dynamic profile.

(e

Plan1

==

Perspective 2

U
g

Model

Dynamic profile

Highlight []  Fit view

ROADI Sects

[P1 Sects-> design 70
6 =
70 R

Autopan

| Model <ROADI Sects> exists
Pre MNext

)

()

EECIQCNCES CYEY AN ) BN EEHE A NE
~
Section LONG / : \TII?E-J_TL‘_ Section CROSS "ROADI Sects-> design 70" == =]
DR EENCE [ = BEE e ]E e R e @)% (X )
View W

T

\

b

.| | <Profile> [picks][accepts]fiMenu] "ROAD] Sects-> design 680"
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Move your cursor along the alignment string in view Plan 1 and the section will dynamically update

As we asked for cross sections at 10 metre intervals when we generated the road, that is the increment that
will be used. There will also be additional cross sections at tangent points etc.

We will now improve the legibility of our view. From the View Button Area of ‘Section CROSS’, click LB
on Toggle. Move and pin the menu to one side so that it stays visible.

Toggle "CROSS™ [

Grades [n/a]
HG [on]

VG [on]

1x

2x

Sx

10

20
Exaggeration
Grid [off]

Click LB on Grid to turn the grid on. The spacing of the grid will default to 100 in
both x and y directions. Set the grid x spacing to 5 and the y spacing to 2 metre.
(See the previous (Chapter 12.1) in ‘Section Profiles’ for how to access and
change your grid settings).

Click LB on 2x to change your vertical exaggeration to 2 to 1.

Click LB on Grades to annotate the section.

From the View Button Area of ‘Section CROSS’, click LB on the ‘+’ sign button
and turn on model tin GROUND. This will display the natural surface (the green
string) on the cross section. The cross section string is cyan.

Your view should now look as follows
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' Section CROSS "ROADI Sects->design 515" o[BS
B2 BN X@EX X
|
]t}
=)
i = =

Zoom in on the text area to see it more clearly. When finished click LB on Fit to return to the normal scale.

From the ‘Profile Model on Section CROSS’ panel, try clicking LB on Next multiple times and observe
your road sections.

If preferred, you can ‘untick’ the Fit View tick box in the Profile Model panel and the scale will remain as
set as you go from section to section. This can be useful when you have the grid turned on. If your sections
are on a longitudinal slope, the sections may ‘walk’ off the view as you go from section to section.
Normally you will want the Fit View tick box turned on so leave it that way when finished.

Note that the various views are still linked. To see this properly, you will need to turn off unnecessary
models in your ‘Plan 1’ view. In the View Button Area of ‘Plan 1°, click LB on ‘- and click LB on ROAD
1 Strs.

Put the cursor back in your ‘Section CROSS’ view and move the cursor backwards and forwards laterally.
You will see a red cross in the plan view moving along the section string of the section you are currently
viewing in ‘Section CROSS’.

Another way of selecting the model of strings and the first string to profile for the Profile Model on Section
panel is to actually pick the string. This is what the Pick button is for on the panel. To try it, in the Profile
Model panel click LB on Pick. Then move the cursor to the Perspective OpenGL 2 view and click LB on
any one of the cyan cross section strings. Click MB to accept the string chosen. The ‘Section CROSS’
view will refresh with the chosen cross section and the model containing the selected string is written to
the Model field on the panel.

You can combine Prev and Next commands with Picks to move around your sections.

Click LB on Finish to terminate the Profile Model panel.
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13.2

13.3

Quick Model Profile for the Section View
There is also a quick method for profiling model strings.

If a string is profiled using the standard Profile button in the View Button Area, the model containing the
profiled string is automatically recorded.

Clicking LB on the Previous String and the Next String buttons in the View Button Area of the section
view then profiles the previous/next string in the model in the same away as the Prev and Nex? buttons on
the Profile Model on Section panel. The profile sections are automatically fitted to the section view but are
not highlighted.

(Profile string )(Previous string ) (Next string)

4] Section CRD;DADI Ser\/ es =nl

\-@mmllnlﬁnl

Extend the Profile in the Section View

It is possible to see more of your natural surface than is currently on display. To see how this works we will
extend our view 5 metres on the left and 5 metres on the right.

In the ‘Section CROSS’ View Button Area, click LB on the Menu button to bring up the View menu. Click
LB on Settings=>Extend. The Section Profile Extend panel will pop up.

B " Section Profile Extend [i‘_lﬂ_h,l

Place the cursor in the Extend Left field and type 5 and

Vi .

iew |CROSS press the <Enter> key. Then type 5 for the right
Extend Left |5 extension.
Extend Right 5 Click LB on Set to activate the settings. Click LB on

| Finish to terminate the panel.

[ Set | [Finish]

4

To see the new settings in action click LB on Fit in the View Button Area. As shown below, the view now
extends beyond the extremes of the road profile. This can be useful in checking how the new design
encroaches on other existing constraints. Remember that it is possible to turn on any other models in this
view and 12d will show where the strings in these models cross this particular section. We will investigate
this further in the next Chapter.

Section CROSS "ROAD Sects->design 515" =N ===
BREL2 |EeER/RRE X% X
|
u]%]
=
— =
| = —
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14  Services Interference

12d provides facilities that permit you to check for interference between existing constraints such as
underground services and your new road design. Any underground pipes or cabling for instance can be
included as strings in your overall terrain model. It is then possible to check the clearances in any of the
12d views.

14.1 Addition of Services to the Terrain

Most of the breaklines and points that we imported at the start of our design were on the natural surface,
however there was also some underground features, namely two strings that represent a 250 mm water
pipe and a 225mm diameter underground sewer.

These strings are mapped as super strings with an associated diameter when we import them into 12d,
however they could be converted to pipe strings inside 12d.

(=] Plan1 = E=R(
B In view Plan 1, turn on the

models ’ALIGNMENT’,
‘survey SEWER PIPE’
and ‘survey WATER
PIPE’. Turn off the road
strings and sections model
‘ROAD 1 Sects’ and
‘ROAD 1 Strs’.

The blue line is the 250
mm water pipe and the
brown line is the 225mm

Sewer.
{ Pick Ops  [=]
Segment 4 | Segment @
Tinable (n/a) 3
s Visible (n/a) y
Restart | |Radius (n/a)
Typed inpul | Diameter (string=0.225)
_ Celour (string=brown)
/ . . . \ Findty narl | Text (n/a)
To check the diameter of each string go to Strings =>Inquire §
. . . . o Annotate (n/a)
and select one of the pipe string segments. The information All above
panel pops up, but it gives us no information about the VertexID || pelete
diameter. To see the diameter information, click the RB Chainage | |Extend
anywhere on the screen. Walk right on the Segment menu and 1 [~(n) peints | | Etend Ht
the diameter of the string is shown. || +(n) points
You can click on this or any of the other options to make 1 Intersect
. . | [Intersec
@anges to the string properties. / {|Perpen
||5naps Cad »
Cancel
Page 157
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14.2  Profiling the Services
It is possible to get a quick picture of the services just imported by profiling them as we saw earlier.

From the View Button Area in ‘Section LONG’ click LB on Profile. Put the cursor over the blue pipe
string in the ‘Plan 1’ view and click LB. Then click MB to accept the highlighted string. Your ‘Section
LONG?’ view will appear as follows.

B4 section LONG "survey WATER PIPE->WUGA" [= =] =]

BRElx | BERRNANERE X KX S
Ea]ti]

a]l]

186
20@
20@
400

This is a longitudinal section through the pipe showing the depth below natural surface. If we turn on the
design strings, ROAD 1 Strs, in the section view, we can instantly see that we have a problem.

Section LONG "survey WATER PIPE->WUGA" o= =]
BRELe BRI XX
a1}

.
=\=\__‘::=;"‘::__f—__\‘/
+ _ﬂ
. +
+
e
60 ot
=) = = i=
=) =) =) =)
- & " =

The points on the screen represent the design strings at right angles to the profiled water pipe and hence we
can see that the water pipe is above the road design.




Chapter 14 Services Interference

14.3  View Services in Cross Section
We will now look at our underground services in cross section in the ‘Section CROSS’ view.

First we need to modify our ‘Plan 1’ view to make it more usable. Click LB on the ‘+’ sign button in ‘Plan
1’ and turn on ROAD 1 Sects. Then Zoom in on ‘Plan 1’ view so that we can pick cross section strings in
the vicinity of where the underground services cross our new road. Zoom in on the area shown. You will
notice that the pipe strings now appear as two parallel lines i.e. they have a diameter in Plan.

SEE
B 4] =] @] <] & &) @] 4| <| 2|

=
Design 180 o 2 g 22
o m m T g T
: a 2 & 5 F 5
Design 220 2 a2 2 oo TR L -
- = [=3 faur) e = _'_'_,_,.,-o-"
Fae) i v 5 " Jﬁ.
L - I S &%E
L ﬁ:_,—B‘
[ow] o - '_'_,_,_,-o-"
= - [
~ % 3 lil_'_,_,.,-'-"\
2, &,
&, ' o
o G 8w
. 2 &
BT
4_.‘3'_‘ /
cHI .
T |
Now we need to set up ‘Section CROSS’ to display the appropriate Information (=]
cross section. Function
. . . s - Mame = ROADL
In the View Button Area of ‘Section CROSS’, click LB on Profile and General
point to the cross section string in the ‘Plan 1’ view that is closest to Model = ROAD1 Sects
where the cyan string crosses the road centreline. This is section design Name = design 180
180. Look for the name ‘design 180’ in the pop up Information panel CEe s
(shown at right). Click MB to accept the highlighted string. The ?;T;L:'rk_e :E:d
‘Section CROSS’ view will be refreshed with the new profiled cross Line style = 1
section. Pt/line = line
#pts= 25
Now turn on the models survey SEWER PIPE and survey WATER 2 :t;ibutes -7
PIPE You should now see a small cyan dot on the view at level 64. Length = 43.065
This is where the 100 mm water pipe crosses the section. Vertex text = bokr
Text style = 1

Height = 0,000 {paper)
Angle = 197°59'59.73"
Locks = Read (-1)
Point snap =

K= 42816231

¥ = 37393672
Z=62104

Prof ch = 4.100

Prof z = 62.104
Bearing = 342°00'00.27"
+VE =
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Your ‘Section CROSS’ view should now look as follows:

Section CROSS "ROADL Sects-» design 180" (=[] [
B==) = G [@ X))
| | i i

| |
100mm water pipe)
1 N s e " S I N
N I s
]
zZ
Section CROSS "ROADI Sects-> design 180" o[- B[]

Bl = EENQERREX K
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14.4  Viewing Interference with Services in Long Section
We can also check for interference in the long section. The invert of kerb string is the lowest point in the
fixed portion of our road cross section. We will now profile this string and look where the services appear
in our long section to check for interference. Turn on the model ‘ROAD 1 Strs’ in plan view 1.
From the View Button Area in ‘Section LONG’ click LB on Profile. Put the cursor over the dark blue
‘iokr’ string in the ‘Plan 1’ view and click LB. Unless you zoom right in, you may need to press the LB
several times to cycle through the selections until you get the ‘iokr’ string. Remember to keep looking in
the info panel to ensure you have the correct string, then click MB to accept the highlighted string.
In the same section view, click LB on the ‘+’ sign button and add the models survey SEWER PIPE and
survey WATER PIPE to your view. You should see some orange and cyan dots added to the section view
as it refreshes.
Your overall screen should now look something like
22 120 Mogel 100 eta 1 (rt36) - Project "C:\120110.00\Training\designigetting started basic\STAGEI\STAGEL" - Client “12d Training - Noel Burton” [a 5] (==
Project Filel/0 Edit View Models Stings Tins Survey Design Drafting Plot Report Utiliies User Window Help
[ (] [oese (] [red LIl FEn = e a2 N 5 = -2 I o P F Y
EEXEEHDEBEDEREM  FEAOD L2002 lnaxsatiBEan?
<+, | B Pian1 (= (@ ][58| | ] perspective OpenGL 2 (===
f.‘ B e B [© (=)@ ][] (@] (@] ][] 7] ] [ 8] 2 [@] < (&)
o, Z -
7.
=}
=9

&=

N

T IEER

N

Auto 3
Edit func »
Edit data
Recalc 3
Recalc all
User 3

Edit chain » i
Run chain b |

L =
m, Section LONG "ROADI Strs->iokr" (= [®@][=] Section CROSS "ROADI Sects-> design 180" = |[@ ] =]
A1, = = = - = = =
. | |[B 2= e |G e )@@ @i (@) BE)=) 2 B« RN )@ ke
Z, | \
=} o
&L b1l
Ht, —
4 [ B e —
. 7@
= -] Hﬁ'__“—-»———____
A, | [ 5o :
N '
5@
4@ /—_v‘w—_\
20 o = i
5 = = 8 8 9 8 § 8 9 9
— = =) = =) =) (=] = = (=] (=]
I (=] — [t o =t L) 0y ™~ )| (o] —
B [E: Hone [Bcros s
x=42863.396 y=37356.775 CAP|[Num|[scRL [
Qutput Window Background tasks
Page 161
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To see how the services appear in long section, zoom in on that area as shown below.

Section LONG "ROAD1 Strs->iokr" o ===
Bl RN X )
9@
28
i)
N
] #|
5@
40
2@ = =)
[= [=] =] [=] [ [ =] =] [= [ [=]
— =] =) = =) =) ) =
| = — o sl -+ Ly ] r-.) (1 0 —

First note that the ‘pipes’ appear in the section views. The reason that they appear as ovals and not circles
is that we have a vertical exaggeration of 5 to 1 set on the view.

Section LONG "ROADI Strs->ioks” =R [EER %=
B 2)[=) e BN % X))

514}

20
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14.5

Setting Corridors

Rather than seeing just a ‘thin slice’ where the pipe crosses the section, 12d has the concept of setting a
corridor width along a profiled string. Then whenever you profile a string in a section view, everything that
appears within the corridor width will be included in the view. We will set a corridor width of 20 metres
either side of the string being profiled to see this more clearly.

In the ‘Section LONG’ View Button Area, click LB on the Menu button to pop up the View menu. Click
LB on Settings=>Corridor and the Section Corridor panel will pop up.

Double click the LB in the Width Left field and type 20. Press the Tab key to go down a field and type 20
for the Width Right. This has now defined a corridor 40 metres wide.

e

&

B " Section Corridor =

i lone (&
Width Left o [
Width Right o [
Owerlap Left l':l'ﬂl—
COwerlap Right lﬂﬂl—
Chord/Arc tolerance IUUE—
|

| Set | |Defaults| | Finish | | Help |

Click LB on Set and the view will be updated. Click LB on Finish to terminate the panel.

The ‘Section LONG’ view should now look as follows.

5 Section LONG "ROADI Strs->iokr” = @& &=

BEl]EER R e[ X (=)
T

\
\

Pt

5@

207

Whilst it may not appear obvious, the blue string now appears in the view as a tube. This is because much
of the pipe appears in the 40 metre corridor is shown in the view. Sections are shown on the pipe
corresponding to where the various cross section batter strings project onto the pipe. Try Zooming in on
the pipe for a closer view. Click Fit when finished Zooming.

Remember that once a corridor for a view is set, it continues to remain set until changed, regardless of
which strings are subsequently profiled.
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15  Modification of Design Parameters

We will now perform a typical redesign operation and see how efficiently 12d handles such tasks. We will
modify the vertical geometry of our road centreline to pass over rather than through our services. To do
this we first need to rearrange the information on display in our views.

Minimise all views except ‘Plan 1’ and ‘Section LONG?’ then tile them vertically. In the *Plan 1’ view,
ensure that the ROAD 1 Sects and Strs are turned on. In ‘Section LONG’ reset the corridor to the default
values

Ensure that the alignment string is profiled and that the survey SEWER PIPE and survey WATER PIPE
models are turned on.

Your overall screen layout should now look something like this

Ilzd 12d Model 10.0 Beta 1 (nt.x86) - Project "C:\12d\10.00\Training\design\getting started basic\STAGEI\STAGEL" - Client "12d Training - Noel Burton” ﬂ%
— - i

Project Filel/O Edit View Medels Strings Tins  Survey Design  Drafting Plot Report  Utilities User Window Help
I (5 oase Sl LIl E]E Sl HFgEr @ S (CE .
HEXEEHDBUREREM  FEADO L2522 nt 2 luaszaiBian?
Plan1 o= ][=] Section LONG "ROADL Strs->iokr" [ =] =]
;‘ B XE) BEEL BERNAEER X
/: 118
Q.
C. 188
a.
£]4)
44
. ap
=,
= 7B
. I .
+. BB ‘\\\ E—
3 ——
£, 50 —
L
A, 46
S 30
[, | | Recale  [=]
R, || | |Aute 3 26
Edit f 3
| .
- Recalc 3
0. Recalc all jj
h, User » 4]
N | |Edit chain » e = = = = =l =l
| | |Rin chain ¥ = 8 5 E B a N
A,
@, [Esec. [ 3] 5 | [ Per. [ s
Eh 2 |Eione |BEcross 4 b
x=42960.136 y=37070.715 CAP|[NUM)|SCRL ||l
Qutput Window Background tasks

If the Edit SA menu is not on display you need to reactivate it. Remember at any one time this menu is
only active with one alignment. The alignment we are editing here is called ROADL1. If the Edit SA menu
is already on display you can skip this next step. To get the Edit SA menu on display and active with our
road centreline, move to the Main menu, click LB on Strings=>Editor or press function key 6 (F6).

The Edit String panel will then pop up asking you to select the string to be edited. In the ‘Plan 1’ view,
click LB on the magenta string corresponding to our road centreline. The string will highlight and the
Information panel will pop up. Click MB to accept the highlighted string and the Edit SA menu will pop
up. Move the Edit SA menu to the lower left area by clicking and holding LB over the words Edit SA,
moving the cursor and pinning it down by releasing the LB.
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15.1

Modify Vertical Geometry
We are now ready to begin modifying the road geometry. We will raise the level of the road in the vicinity
of the pipes by inserting a new VIP into the alignment.
From the Edit SA menu click LB on Add/
{é"‘ . L8, NNy Remove IPs =>Insert VIP Grade.
; {E‘w + 7
e pE @@
&
:?\h
Inzert VIP Grade
x
x| Fill in the panel as shown
Start VIP IZ E We will insert a new VIP on the same grade as VIP1
Grade [-0.681 Eﬂ to VIP 2 and at a chainage of 202.
Mode |n:hainage E Click on Insert then Finish once you have filled in
Value [202 H the panel.
| "ALIGNMENT->ROAD1" selected
Insert] Finish| Help |
The “Section LONG’ view should now look as follows
_Ioix]
Bi2] =] s | gl «l2]~] e w[x] @] @] %] <] 2]
—F G52 TR ES1% -l B51% -5 45%
VIP 2 150
\ VIP 3
L
N VIP 1 » z wfihx\\k
We will now insert a curve at this new VIP 3.
166
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Edit SA ALIGNMENT->ROAD1

L BB €Y
From the Edit SA menu press LB on the Move/Edit icon then
$ select Change Curve.

g
e

AN

Change Curve

-

Point to VIP 3 and click LB and confirm it with MB. A panel will pop up prompting ‘New length’. Type in
the value shown.

Press the Enter key to terminate data entry. A vertical curve will appear
[X new length X . . . . . .
] in the view. Click LB on Fit to ensure that all information in the view
=n=Ts I 130 ' is updated.

fis® As VIP 2 is on grade between VIP 1 and VIP 3 it is not needed and
G hence we can delete it from the section view. Press LB on the Add/
e Remove IPs icon and select Delete from the toolbar, and then select
® VIP 2.
&,
N
¥
A
v
b3 . .
The ‘Section LONG’ view should now look as follows
ioix
B 2| =] = | &+ ~]a] | X @] 4% <| s
-0, G5 1% -5 . 14E8% G . BE0% -B% 1.5598%
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15.2

Recalc after Modifying Vertical Geometry

We will investigate one of the most powerful features of 12d. You will remember that earlier we defined a
template to be passed down our road centreline. When we filled in the template panel we gave the template
function a name - we called it ‘ROAD1’. The purpose of that name will now be shown.

We can now refer to the template function by name and get it to reprocess the series of steps it needed to
calculate the road geometry from a single menu click!

From the main menu, click LB on Utilities=>Recalc=>Recalc=>ROAD]1. You can also walk right on
Recalc in the Recalc Panel and select the function ‘ROAD]1’.

You will notice that 12d goes into a heavy compute operation. After a few seconds, the various plan and
perspective views are all updated and now display the redesigned road. At the end of the calculation, the
Apply Template panel will pop up

W Apply Template for "R x| 12d advises you of the new cut and fill

c -6788.010 F 7753.836bh 965.827 volumes associated with this
recalculation.

Click LB on OK to remove the panel.

If we now repeated any of the operations we did earlier such as the ‘string drive’ down the road or the
profiling of sections, we would be looking at the revised data. It is strongly suggested you try this in your
own time to convince yourself that all of the data have in fact changed!

During a recalc, you will notice that the view ‘Section CROSS’ has gone blank. This is intentional as the
data that was displayed became obsolete. If you want to see the new data, simply repeat the steps we did
earlier to profile any of the cross section strings. Note that the views only go blank when you place the
cursor in the view. This is a reminder that the data on display was obsolete and can no longer be displayed
(depending upon the changes you made prior to the recalc, the strings being profiled may no longer exist!).

It is worth noting that if we had used multiple templates and restricted each template application by
chainage to only part of the road, we may have needed multiple template functions to achieve our full road
design. This is more typical of what happens in a real world situation. In such case, it is possible to process
all template application functions in sequence with a single menu click.

You would do this from the Main menu by clicking LB on Utilities=>Recalc=>Recalc all or click on
Recalc all in the Recalc Panel.

Important: Each time you perform a recalc, all of the string data that is calculated by 12d is automatically
deleted and replaced by new data. This is unlike most other processes in 12d where if you repeat an
operation such as importing a string or creating a string manually, you end up with multiple copies of
coincident strings.

We saw above how we can modify vertical geometry and get 12d to automatically recalculate our revised
road design. We can also change the horizontal geometry and get 12d to update our section view. We will
now perform a series of more complex changes that are typical of the redesign steps required in a real
world situation
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15.3 Modifying a Vertical curve by Moving the Tangent Points

We will now look at how we can pick up points with the cursor and use the mouse to visually place curves.
First Zoom in on the area shown in the example below.

E& Section LONG "ALIGNMENT->ROAD1" I =] S
Bl 4] =] s | & o] 2] <] @] @] % <] o]
-5, 48% _ 5.569%
i 1501 VCT5 S zoo
\\\\\~\ =
_'_4/-.
VIC6
>
-200R . L |meer
VCT 5

Edit SA ALIGNMENT->ROAD1

{é,‘ Q‘z,‘ L =, (= 4 W) From the Edit SA menu click LB on Move/Edit =>Move Tangent. Place the

$
e

XA x g

%ue Tangentl

M

cursor on point VCT 5 (Vertical Curve to Tangent point) as shown above and
click LB. Click MB to confirm the selection. Then move the cursor to the left
and right and observe what happens. Through excessive movement of the
cursor it is possible to create a vertical curve that interferes with its adjoining
vertical curve. Whilst 12d will permit you to make such a change, the
template function will not proceed when you attempt to create the road. To
ensure that the template function can work, it is essential that your vertical
geometry is meaningful.

Move the cursor to the right slightly to minimise the length of tangent
between adjoining curves i.e. minimise the distance from VCT 5 to VTC 6
(Vertical Tangent to Curve point). Pin the tangent point down by clicking
LB. Click LB on Fit to fill the view.

Alternatively to get the tangent point to exactly match the chainage of VTC 6 use the Tangent Wizard option

Edit SA ALIGNMENT->R0OAD1

Click LB on Move/Edit =>Tangent Wizard.

ICIEASK =N Click on TP 3

%
e

Tangent Wizard
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The curve length will change so that the two tangent points are at the same chainage
View ‘Section LONG’ should now look similar to this

_ioix
Bl &=« &l el = x]a] € x| @ % <] s

-5.48%

1751 2L

N

.

- 2R - 1

After practising moving TP’s with the mouse, you should reset your VC length back to 150 metres. Click
LB on Move/Edit =>Change Curve from the Edit SA menu, click LB on the VIP you just modified and
MB to confirm the selection.

x| Type 150” and press Enter. Click LB on Fit to refresh the view.

Length |15[: il
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Changing template widths and introducing a Table Drain

The following steps are designed to show you how to modify template values and how to introduce new
links in a template. We will make a copy of your existing templates and then edit the copies to make the
template changes. This way your original templates are left unchanged should you need them again

PERFORMING TEMPLATE CHANGES MANUALLY
From the main menu, click LB on Design=>Templates=>Copy and the Template Copy panel will pop up.

BN Copy Templats =101 In the Copy Template panel, click on the Old
0Old template ||=|_||_|_ LEFT E template icon and select the FULL LEFT
template.
New template [y TABLE DRAIN emplate

| In the New template name field type the name
‘FULL LEFT W TABLE DRAIN’. Click LB on
Copy]| Finish]| Help | Copy.

Repeat the process and copy FULL RIGHT to
‘FULL RIGHT W TABLE DRAIN’. Click LB on

N ] Finish to terminate the Copy Template panel.
Old template IW E Fror.n the main menu, click LB on .
Design=>Templates=>Create/Edit and the
L=l E I I:'HT W TABLE Df E Template panel will pop up.

| Template <FULL RIGHT W TABLE

x|
In the template panel that pops up, click on the icon and select FULL
the FULL LEFT W TABLE DRAIN template. FULLLEFT
FULL LEFT W TAELE DRAIM
FULL RIGHT
;IEIEI FULLRIGHT W TABLE DRAIM
Template name [ TABLE DRAIN
' K1 — ol
Fixed| DECISIOHSIMm Final Cut/Fill Seleck I
FinishI Help I
[Edit]
Page 171
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We will confine our changes to the fixed part of the template. Click LB on Fixed.

The Fixed Template panel pops up. The panel displays the template links we used earlier in the tutorial.

i
Width [Height [ %Fall % |Name [Colour il
_13.5 -3 ikl cyan 3I
20,45 | -0.04 iokl dark blue
3|0.04 0.15 told | blue &
Tﬂ.ll i] bokl | green EI
?3.5 2.5 bofpl | dark green . iI
Fz -1 iod|

zL

]
bof]

iml

| valid colour

oK_| Apply | Finish | Help |

4

Position the cursor over the
‘Width’ entry on line 5 and
click LB to lock the cursor
into the field. decrease the
footpath width from 4.16 to
3.5 metres.

Press on the Enter key 5
times so that a new line
appears in the template.

Type in the details for the
table drain string as shown
in the example

Click LB on [Draw] to
update the diagram

Select [OK] to exit the
panel

Repeat for the fixed part of the FULL RIGHT W TABLE DRAIN template (shown below)

I
Width |Height [ XFall % [Name [Colour il
1/3.5 -3 lokr Cyan
] ki
2|0.45 | -0.04 iokr | dark blue . —|
‘3|0.04 0.15 tokr  blue E
7 0,11 i] bokr | green ﬁl
I EX: 2.5 bofpr | dark green . E|

62 - o

zL
a
bofi
imelr

| valid colour

oK _| Apply | Finish | Help |

4

That completes the changes to our templates. Select [OK] to exit the panel

Click on Finish to close the Template Create/Edit pancl.
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15.5

Recalc after Modifying the Template and Other Geometry Changes

Clearly we have now made significant design changes to the template and to the vertical geometry of the
road centreline. We need to get 12d to update the views to reflect these changes. Regardless of how
complex the changes are, all we have to do normally to perform a complete redesign is run the recalc
function.

Since we have changed the names of our templates however, we must make minor edits to our apply
function to point to the new templates.

Before recalculating the changes, turn on the ROAD 1 Sects and Strs models in ‘Plan 1° view.
From the main menu, click LB on Utilities =>Recalc =>Edit func =>ROAD 1

The Apply Templates panel will pop up with the values in each field already filled in. 12d remembers the
values you entered earlier. You can now make any required changes.

i

Main  |Models | Misc | Tin | Fiter | Piot |

Function name |ROAD1 EI

Tin I—

RO @I In the ‘Left template’ field select the FULL
Left template [ TABLE DRAIN 1@ LEFT W TABLE DRAIN template.
Right tempiate [ TABLE DRAIN E In the ‘Right template’ select the FULL
NG prefie [ | JEI RHSprefie [ | JEI RIGHT W TABLE DRAIN template

Reference m 3]
Hirge I— 3]
Start chainage Wﬂ
End chainage m
Section separation |1|:|— E
Report file Im J

When complete, reapply the function with the
[c-10308.749 f 7849.882b -2458.867 new templates by clicking LB on Apply then

Views I Apply I Finish I Help I Finish

This time the cut and fill volumes are smaller and more closely balanced.

Note that in the views Section CROSS and Perspective OpenGL 2 you will now see the open channel v
drain running through the areas of cut. In the areas of fill, the drain will blend into the final fill slope.

At the end of the calculation, the revised cut, fill and balance volumes appear in the message line.
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Your overall screen layout should now look as follows

[ 12d Model 9.0 Beta 14 (nt.x86) - Project "C:\12d\9.00\ Training\design\getting started basic\STAGE1\STAGEL" - Client “12d Training - Al-ﬁ - Dll‘
: Project FileIfO Edit View Models Strings Tine Survey Design Draftng Plot  Report Utiities User Window Help

! I | | | | —| N W— 72 | —_ o |con [ s [

[F 1T x| € 1 x5 o7 AlF ; KL O
+, | —— REE [Girepectiveopencis e
B2 =|a] x| @ % <[] 182 =] e < e @ %]« 2] 3] 2] ] <[]

& Section LONG "ALIGNMENT->ROAD1" M [u] 9| Z= section CROSS "ROAD1 Sects->design 60" o [=] 53]

Bl2l=] = |ol s fal a2 dal |[E 2=l = [Bel2]na xla= ] sl

FANB S UEARDNOXANF

—FiIER —12ER

1 |2 Erone |EHcross | 4 b
J[cap]wuml[scra] ]
Qutput Window

EpDrEZES

Now profile the invert of kerb string to confirm that the road now lies above the services.

From the View Button Area of ‘Section LONG?’, click LB on Profile and LB on the iokr string from ‘Plan
1’ view. You may have to zoom to pick the right string

_ini x|
Bl =] = 8«2 e < % @] @] %] x|

Clearly the road now lies above the services.

Finally click LB on Finish icon in the Edit SA panel. Click LB on ‘Yes’ to confirm
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16

16.1

16.2

16.3

Using 12d on Typical Projects Involving Volume Calcs

General Cut and Fill Calculations

12d has many features that enable accurate cut and fill calculations to be performed. The easiest way to
manipulate data for volume calculations is via surfaces (i.e. TINs). For instance, a simple way to calculate
the cut and fill volumes on an earthworks project is to create a TIN of the natural surface and a TIN of the
finished design surface and get 12d to calculate the volume between the TINs.

We will now demonstrate how to do this with a practical example - designing a pad footing for a
commercial building.

Pad Footing Design Prerequisites

Note that if you are jumping to this Chapter of the Training manual rather than working through it
sequentially, the only prerequisite for this Chapter is that the tin ‘GROUND’ must already exist. This TIN
was created in Chapter 6.3. All other data related to Pad Footing design is created from scratch.

Alternatively, you can import the 12da ascii file Chapter 16.12da which contains all the models, strings
and tins created to date.

Pad footing Design using the Interface Function

The Interface function is the simplest form of geometry construction within 12d Model. Generally, it is
applicable whenever the batter lines are at a constant slope from top to bottom (no benching) and the
constant slope applies in all directions (i.e. a constant batter slope at right angles to the alignment string).

We will use a super alignment for our pad footing

We will generate this alignment in
|- Close } 40 | order A, B, C, ...G. The reason we do
not start at a corner is so that we
L B B B 0§ B | - .
G A B could insert curves at the corner IPs
if required. Curves can only fit
between adjacent tangents.

The alignment will be a closed
alignment so once the IP at position
D C G has been created the string will
automatically join back to position
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From the Main menu, click LB on Strings=> Create=> Super Alignments =>Super Alignment. The
Create Super Alignment panel will appear

Select the General branch

-

Create Super Alignment

b= o |

= Basic

- General

- Chainage
- Interval

.. Label

.. Transiticn
.. Closure

- Sync

- IP defaults
=)~ Advanced

- Start

- End

- Design

- Profiles

- Equality
- Chain

MNarme

Model

Colour

Horizontal linestyle
Vertical linestyle
Weight

PAD1
PAD ALIGNMENT
red

[Create] [Same as] [ Finish ] [ Help ]
Select Label branch
( B Create Super Alignment l = = £ |

=) Basic
.. General Label style na labels @
- Chainage l—
.. Interval I=
.. Label il
.. Transition
... Closure I— [
- Sync
.. IP defaults

= Advanced
... Start
.. End
- Design
- Profiles
- Equality
.. Chain

[Create] [Same as] [ Finish ] [ Help ]
Page 176

Type in the name PAD1
and the model name PAD
ALIGNMENT

Select colour red

Note - you will only see
the string as yet when you
leave the Editor.

Select no labels for Label
style
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Select Closure branch

-

B " Create Super Alignment

=~ Basic

- General

- Chainage
. Interval

. Label

- Transition
.. Closure

- Sync

.. [P defaults
= Advanced

... Start

.. End

- Design

- Profiles

- Equality
- Chain

Closed string

Tick check box Close string
to create a close the string

[ Many |

[Same as]

[ Finish | [ Help |

Click on Create and the Edit SA toolbar will appear.

Edit SA PAD ALTGNMENT->PAD1

. £ 0.8 € 3 TR ! X v,

% e

|% < > e

pend HIPh

Select Append HIP

The message at the bottom of the screen is

<Pick start IP location> [picks] [fast] [Menu]

Type in the start point coordinate 42570 36970 then press [Enter] (the Enter X Y Z box comes up when
you press 4)

[M Enter XY Z:

Enter XY Z: | 42570 35970

x|

first HIP

The first HIP point is then created and the message at the bottom of the screen is then

<Pidk IP location or (r)elative, (b)earing/distance > [picks] [fast] [Menu]

We are now going to create the rest of the lines of the pad using Bearing and Distance rather than picking
points or typing in coordinate values.
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First type b to put the editor into bearing distance mode

The bottom left of the screen prompts for a bearing

<Enter bearing> (tlangental (plerpendicular (c)ursor (n)egative (typed (d) 330° 5' 25" [picks][fast][Menu]

Type in the bearing 90 [Enter] (the Typed Input box comes up when you press 9)

[N Typed Input x|
Enter bearing |gu 2

The bottom left of the screen then prompts for the distance

<Enter distance > (t)angental (p)erpendicular (ight angle (cursor (negative Jtyped (d)66.1

Type in distance value of 40 then press [Enter] (the Typed Input box comes up when you press 4)

[N Typed Input X|
Enter distance Iqﬂ ﬁ

second HIP

The second HIP is then created and the select reverts to cursor pick again.

The message at the bottom of the screen is then

«Pick IP location or (relative, (h)earing/distance > [picks] [fast] [Menu]

We will continue typing in Bearing and Distances to go round the pad.

To type in another bearing and distance in we type b again and then 180 [Enter] followed by 15 [Enter]

[N Typed Input | | (K Typed Input |
Enter bearing |13|] -] Enter distance |-_|5 k

Type in the following values Bearing Distance values to create the pad

third HIP

x I

Enter bearing |2:.|13| 2 Enter distance |2[:| k 0

= X i e

Enter bearing I'_ISD 2 Enter distance |25 ﬁ

Enter bearing |2m P Enter distance |3|] k sixth HIP

K x _—
. seven

Enter bearing |36I] P Enter distance |4n 3
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Press [Escape] after placing the seventh HIP to terminate the addition of HIPs (or click RB to bring up the
Pick Ops menu and select Cancel from it).

To see the string you just created zoom in on the pad footing area as shown below.

-1l
B¢ =fa] << &) &% <| |

We now need to define the height of the pad. Firstly we need to get an idea of an approximate Z value to
be used for our pad footing elevation
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From the main menu click LB on Tins=>Inquire=>Height

=i =] =
m _I_I_I Click LB in the ‘Tin’ field and click LB on

Tin [GROUND @I GROUND from the pop up list.
I z=065.428 x=42582.630 y=36944.

Finishl Help I
s

-1l x
Bl 4| =lafx 3] el o< s|

Now place the
cursor in the ‘Plan
1’ view inside the

=10l ] pad footing and
Tin | note that the Z
[2=64.868 x=42593.797 y=36945, Valuesfon thi tin o
Firish| Heb | range from about
4 to 67.

To roughly balance cut and fill let us make an initial guess to set the pad footing at height Z=64.
Click LB on Finish to terminate the Tin Height Inquire panel.
We now need to give the alignment the height of 64. This is done in the Long section view.

Profile the alignment string
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Edit SA PAD ALIGNMENT->PAD1

. 2 0.8 € DR ! %, v,

fier

Append VIP

| <1 vt ¢

E2 Section LONG "PAD ALIGHMENT->PAD

=10l x|

=13, 1A%

Bl 2= s 8«2t @) <@l 4] % <

.

[N Enter Ch HE:

Enter Ch Ht : oqu m ]
Enter ChHt:| General

Cursor snap =

X = 42590.000
Y = 36950.482
Z =60.926
Prof ch = 73.518

E Section LONG "PAD ALIGNMENT->PAD1"

Click LB on the Append VIP icon

Type in 0 [space] 64
Press [Enter]

Press [Escape] to finish
the entry

Finish the alignment
editor

Turn on the grid in the
section view LONG

Set the vertical spacing
to S

=131.x]

B e =] = | el 2] a]e] < ol @) @)% <] o

—@ . D3

T

F

=]

il

57

]

55

iEN

]

e

Gl

il

e

ils]

=07

L]
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To see how the pad footing aligns with the natural surface, click LB on the ‘+’ sign button in the ‘Plan 1’
view and double click LB on tin GROUND. From the View menu for ‘Plan 1°, click LB on Toggle=>Tin
contours. Your view should now look as follows

B Plan 1 =10Ix|

Elilﬂlﬁlﬁl@lﬂlﬁlil@l Let us assume that it is

—i— important to have side BG
aligned as closely as possible
with the natural surface

\ / contours.
- Point G

Point B To achieve this we will rotate

\ our pad footing clockwise by
\ 40 degrees about point B (top
right corner) so that side BG is

close to parallel with the
natural surface contours in the
vicinity of point B.

From the Super alignment toolbar, click LB on Rotate.

[ 9

1Y

iy

21,

M.

Sl at[fimmx
y Ritate

ch

o

=4

Click LB on the Super alignment pick icon

W Rotate Super Alignme =01 x| and then select the PAD1 string from the
. / view.
Super alignment [NMENT->PAD L _§J 1
QOrigin lick n . )
] 25 10 ,ﬂ a Click LB on‘F e Rotation Centre icon
_| and select point B
¥ coordinate |359}1:| j,'ﬂ

Rotation (cow) | 4 -— ,;EJ Type in the rotation angle to -40 degrees

clockwise
| Done L . ‘
Click LB on Rotate to activate the
Rotate| Finish | Help | rotation

Click LB on Finish to terminate the panel.

Delete the previous alignment using
option Strings=>Delete
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Your PAD1 string should now appear rotated.

Your revised ‘Plan 1’ view should look as follows

¥ Plan 1

=10l x|

Bl 2| =|a| < %fa] %] sl

\

We will now translate the PAD1 string +20m in the X direction and -30m in the Y direction to get our pad
footing away from the valley and more onto the ridge of the natural surface contours.

From the Super alignment toolbar, click LB on Translate.

o

(,

2%,

[,
dlsoziesofficCtmms
o

o,

m,

.

e
[NMENT->PADT % |

Super alignment

—Horizontal translate

Delta x Igu— H L__/
Delta y |-3|:|— ‘E

—Vertical translate

Delka ch I ‘E /
Delka ht — /H//

| Done /
Translatel Finish I Help |

Click LB on the Super alignment pick icon
and then select the PAD1 string from the
view.

Type in 20 for the Delta x and -30 for the
Deltay

Click LB on Translate to activate the
translation.

Click LB on Finish to terminate the panel.

Delete the previous alignment using
option Strings=>Delete

Your ‘PAD1’ string should now have moved downwards and to the right.
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_ipix]
B+ =a <% afa] %] <] s

As the previous two options have created new alignment the section view no longer shows the profile
string (we deleted them). In the section view profile the new alignment string

-ioix
Bl ¢|=| = [&el 2 x| al w[<| @] 2% <] =
F2

A A
T oth

1
F
=
s
il
i
i
il
R ——
i
ill
50
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iy
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We can now have our first trial run to see how well our pad footing fits in with the existing natural surface.
Firstly we will set up the default corner angle for sections to be created at corners

From the Main menu, click LB on Project=>Management=>Defaults

_icix

Trash Settings | MName Settings
Default Settings | System Settings
Colour Ired—.
Faint colour IYE"UW—_I
Tin colour Igreen—.

Contour colour |c\,ran _I
Contour bold colour Imagenta .
1f0 null height [-s39 H

Text height {(pixels) |s H

ChordfArc tolerance ID.DDS H

Culling r

Culling size (pix) |4 E

Corner angle f15° 2 Change the Corner angle to 15
Weed tol | L . ..

Sed terance 0 2 Click LB on Set then Finish

Section view exagg |1U ‘H

Perspective view exagg |1 ‘H

Cut volume sign Inegaﬁve zl

I
LoadI SetI Writel Finishl HeI|:||

From the Main menu, click LB on Design=>Apply=>Interface

The Interface Function panel appears.
We need to give our interface function a name so that we

=101 x| can refer to it later. Type in the name PAD1.

Function [PAD1 EI Select the alignment string as the “String Interface’
String Interface [NMENT->PAD1 jJ The default ‘Section separation’ is 10 metres. Set this to 2

Cut slope 1v in [1 H metres.

Fill slope 1v in |2 ‘E As our pad PADI string has been generated in a

Section separation I— H clockwise manner (from starting point A to B to C etc.),
pa 2 we are looking to calculate the intersection of our batter

Search distance [100 H lines with the GROUND tin on the left of the string (left

left or right e zl as we proceed in a positive direction along the string.

Positive direction is always in the direction of increasing

- lerouno " @l | chainage).
Model for interface IF'.-!'.DI INT il Click LB on the ‘Tin’ button and double click LB on
Model for slope lines D1 SECTIONS < GROUND from the popup list.

Remove loops v
| Function <PAD1> exists
Interface | Finish | Help |

Finally supply the name PAD1 INT to the “Model for interface’ field. The interface string corresponding
to where our batter lines meet the GROUND tin are placed in model PAD1 INT. (Optional) Slope lines are
placed in model PAD1 SECTIONS.
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A new option for version 10 will clean up any batters that overlap (especially at point D)

To cause the interface string to be calculated click LB on Interface. After a short delay, the panel message
box advises ‘finished interface’. Click LB on Finish to terminate the panel.

o] x] To see the interface that has

been calculated, click LB on

ﬂa@yﬁ@ﬂﬁlﬂ@ | the ‘“+’ sign button in the ‘Plan
oy \ 1’ view to pop up a list of

' models. Double click LB on

models PAD1 INT and PAD1

SECTIONS.

We will now observe a very powerful design feature of 12d Model. We will make some major changes to
our pad footing and see how quickly 12d can redo its calculations with a minimum of effort.

First, we will change the shape of our pad string. Remember that we rotated our pad footing 40 degrees.
We will now change point D by moving it 10m towards point C. Because of the rotation, line D-C is at a
bearing of 130 degrees.

Go back into the Super alignment editor

AD ALIGNMENT->PAD1 Click LB on the Extend by Length
LB Bf£YDYg icon

& Pick near IP at position D but on the
%ie straight leading from position C
%e

A x
s Length |10 W

Extend by Lengﬁ'll

=

w Type in -10 [Enter]
;\: Finish the alignment Editor
* G

_ioix

Bl s[=]al < x]a] @)% <] s
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The Interface function can now be recalculated by selecting Utilities => Recalc => Recalc => PADI1.

12d will now recalc the pad interface using the same properties set in the Interface Function panel
previously.

Turn back on the Pad models to see the results

—inix

Bl #[=lal <l X &fal % < sl
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To update your ‘Section LONG’ view again to reflect the revised geometry all you need do is click LB on
the Regen icon. Your ‘Section LONG’ view should now look as follows.

_ioix
Bl =]_s 8« 2|t @] €< @) 2% <] 2|
72

7 AREY

7
(y
(ila
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16.4

16.5

Volume Calculations from Surfaces Created with the Interface Function.

Now that we have batter, pad and interface strings, it is a simple matter to create a TIN of our finished
design surface and perform volume calculations.

Creating a TIN of the Finished Quick Pad Footing Surface

To ensure that only the correct strings are used in the creation of our finished TIN, the first step is to turn
OFF all models and then selectively turn ON the appropriate pad footing strings and sections models.

The fastest way to do this is to click LB on the Menu button in the View Button Area of the ‘Plan 1’ view
to popup the View menu and click LB on Models=>Remove all models. Then place the cursor over the

‘+’ sign button in the ‘Plan 1’ view and double click LB on PAD ALIGNMENT, PAD1 INT and PAD

SECTIONS.

Since these are the only models on display in View ‘Plan 1°, we can confidently build our TIN by

triangulating the view.

From the main menu, click LB on Tins=>Create=>Triangulate data

i

General IDaE I Mulling I

[inpaDt |
[PAD1 =

Retriangulate function

Mew tin name

Tin colour [orange _I
Tin style [1 EI
Model for tin [tin PAD1 J

Additional settings
Preserve strings W oo e hubbles r

Weed tin M
Cell method - Triangledata [
Create many I—
["ok -no Tin <PAD 1= exists
Triangulate| Finish | Help |

General Data INuIIingI

Data to triangulate

<Talel
View |_1|—

— o

[ata palyacn

Give the triangulation the function name TIN PAD1

Position the cursor in the ‘New tin name’ field and
type in ‘PAD1’ and press the Enter key. This name
will also be used to fill in the ‘Model for tin’ field
but with the prefix ‘tin ’.

Click LB on the colour icon and select *orange’.

Click on the Data tab and set the ‘Data to
triangulate’ to View 1.

Click on the Nulling tab. To ensure that the pad TIN
is restricted to within the bounds of the interface
string defining where our pad footing intercepts the
natural surface, click LB on the ‘Null polygon’
button and select with LB the red-green closed
‘interface string’ surrounding the pad footing.

i

General I Data  Mulling I
— Apply nulling [~
Angle |5— ﬂ
LEFIQ'H"I I 100 H

Combined angle F;.:. z .nﬁj
Combined length | 20 H

I MT-=interface M

Mull palygon
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16.6

Make sure that the string you select has the correct string name ‘interface’ and is of type ‘interface’ as
shown in the panel at left. If necessary, keep clicking LB until you get this string. Once you have it,
click MB to confirm the selection.

Then click LB on Triangulate to create the TIN.

To display the TIN, click LB on the ‘+’ sign button in the ‘Plan 1’ view and double click LB on tin
PADI1 from the pop up list.

The TIN on the view will currently be displayed with contours and not triangles
To see the triangles, click on the toggle icon and turn off Tin contours.

The finished TIN should appear as shown below.

-0
B2 =|al <%l <=

- Y
iy,

b
,

Volume Calculations Between Surfaces

Now that as we now have two tins, ‘GROUND’ and ‘PAD1’, we can get 12d to calculate the volume
between the TIN surfaces. 12d provides two methods of calculating such volumes:

End Area: Here parallel sections are taken at a constant user defined angle from the X axis (angles are
measured anticlockwise from the X axis) with sections a user defined distance apart. When calculating end
area volumes, the quality of the answer is highly dependant on the values chosen for the angle of the
sections and the distance between sections.

Exact: In this method exact volumes are calculated by summing the volumes of the various ‘prisms’
between the triangulated surfaces. This method is ‘exact’ in that it is as accurate as the TINs themselves.
Depending upon the overlap between ‘triangles’ in each TIN, each triangle may be split up into multiple
prisms. All prisms are accounted for hence the term ‘exact’.

We will use both methods and compare any differences.
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16.7

End Area Volume Calculations

To enable string selection to be easier, first turn off PAD tin. Click LB on the ‘-’ sign button in the ‘Plan 1’
view and double click LB on tin PAD from the pop up list.

To calculate volumes between TINs using end areas, from the Main menu, click LB on
Design=>Volumes=>End Area=>Tin to tin

Fill the panel in as shown. Place the cursor

I

Original tin
Mew tin

Angle for sections

Dist between sections

Original tin sections
Mew tin sections

Difference model

ST
Zr—
—
F—

on the tin icon for the ‘Original tin’ field
and click LB to popup a list of the available
TINs. Double click LB on GROUND.
Repeat the process for ‘New tin’ and set it
to PAD1

Leave the angle for sections at 90 degrees.
This will make the sections at 90 degrees to
the X axis i.e. parallel to the Y axis.

Set the ‘Distance between sections’ to 2m

Difference colour as this is a relatively small site.

Enter three new model names - xs ground,
xs padl and xs diff for *Original’, "New’
and ‘Difference’ sections respectively. The
cross sections corresponding to each of
these profiles will then be stored. Entering
a name in the ‘Difference model’ causes a
series of sections to be created that
correspond to the difference between the

Imagenta .
IUse Extrapolated Areas

-
original Extrapolated Seckions Model | J
Clean sections models beforehand v

Poly [INT->interface i

Mets Extrapolated Sections Model

Extrapolated Calour

Report file 11 VOLLMES. rpt J Original and Final cross sections. Note that
; : zl all these model fields are optional.
Report mode [summary
Set the Difference colour to magenta.
Volume mode |.-!werage end an EI

Tick the checkbox to clean out the section
models before running the option

| File <PAD1VOLUMES.rpt> will be created

'I.n'nlumel Finish I Help I

A closed polygon can be defined to restrict the extents within which the calculations will be performed. If
a string is selected that is not closed then the first and last points of the string are automatically joined to
form a closed polygon.

We can use the ‘interface polygon’ for this purpose i.e.use the string which is the intersection of the pad
footing with the existing ground. Click LB on the Poly icon then select the string icon. Select the red-green
interface polygon in the ‘Plan 1’ view with LB. Confirm the selection with MB.

By entering a name in the ‘Report file’ field, a report can be created showing the details of the end area
volumes. Enter PAD1 VOLUMES and press return. The suffix .rpt is appended by 12d. Set the report
mode to summary as we don’t need to see the volumes for each section. This would only be used if an
alignment is used for the section creation.

Click LB on Volume to cause the end area volumes to be calculated.

If a name is entered in the ‘Report file’ field, 12d will immediately jump to the Editor and display the
report. A sample report is shown on the following page. Click LB on File=>Exit to terminate the Editor
and return to 12d.

Note that once the calculation is finished, the Cut, Fill and Balance volumes are displayed in the Panel’s
message line.

Click LB on Finish to terminate the panel.
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NOTE: We used a polygon for the End Area volumes but a polygon does not have to be used. If no
polygon is used then the volume calculations are restricted to the regions where both TINS exist.

8] PAD1 VOLUMES.rpt - Notepad = ] |
File Edit Format Wew Help
[~
Project: STAGEL
Report File: PADL VOLUMES.rpt
=
e BEGIN TIN-TIN VOLUME REPORT -----———————-—mmmmmmm——————
surface to surface volume report - (with plan polygon "PAD1 INT->interface™)
original tin GROUND
new tin PADL
separation  2.000
angle 90° 00" 00"
method Average end area
extrapolated no
cut_volumes and areas are negative
fi11 volumes and areas are positive
total plan area 1823.484
total cut -2108.107
total 111 9.769
balance -2098, 338
ie excess of cut over fill 2098.338
et END TIN-TIN WOLUME REPORT —---------mmmmmmmom -—-
-
4] ' 4

It is possible to view the sections that were calculated during the end area calculations.

B# =&l <[« a] &% <] s

=10l ]

From the View Button Area of the
‘Plan 1’ view, click LB on the ‘+’ sign
button and turn on model xs ground.

A1

Note that the various cross section
strings display in green.

We can now profile any of these cross
section strings. We will use view
‘Section CROSS’ for this purpose.

»

* §

L™

Sl
Section 23

it

From the View Button Area for the ‘Section CROSS’ view, click LB on Profile and then click LB on
section ‘23’ as shown. Click MB to confirm the selection.

Toggle off the grades and set the vertical exaggeration to 5
The following view shows the profile of cross section no 23’.

In this view the XS PAD1 model has also been turned on. Hence the section shows both the original
sections (from tin ‘GROUND?’) and final sections (from tin ‘PAD’). The area between these two strings is
a typical section used in the end area calculations. Note that it has both cut and fill.
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Bl =|_s |&lel=| ] @] g% &] @] %] <] s
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This section will now be used to demonstrate what the difference model is. Observe the typical Z values.

Place the cursor in view ‘Section CROSS’ and note the chainage and height values displayed. The Z values
shown are the real world values. At any one chainage across the section it is possible to subtract the Z
value of the ‘PAD1’ TIN from the Z value of the ‘GROUND?’ TIN. If the resulting Z difference was plotted
on the same section, a view as shown below results. This is the ‘difference model’ of sections.

The following view was created by turning on model xs diff in the ‘Plan 1’ view and profiling the
difference sections string at section ‘23’ from the ‘Section CROSS’ view. Note that when doing this it is
best to turn off all models in the view ‘Section CROSS’. Click LB on Fit to fill the view.

_ioix
B2l =] « |g«l2]n]af << a] a4 <] 2|

2 [Tre—

1/ \H\\
| ™M

=

Note that the grid now displays the difference model Z values. If you now place the cursor in the ‘Section
CROSS’ view and observe the typical chainage and height values displayed in the XYZ message bar, the

values are centred around Z=0. Thus in a Section view it is not meaningful or possible to display the model
of difference sections together with either the original sections or final sections models.

The ‘difference model’ is a cross section schematic where a positive Z ordinate represents cut and a
negative Z ordinate represents fill. The datum for change from cut to fill is at Z=0.
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16.8 Exact Volume Calculations
Now go back to the ‘Plan 1’ view and turn off the model xs diff.

The only models that should be turned on in the ‘Plan 1’ view are PAD ALIGNMENT, PAD1 INT and
PAD1 SECTIONS. Click LB on Fit to fill the view.

To calculate exact volumes between TINs, from the Main menu, click LB on
Design=>Volumes=>Exact=>Tin to tin

=10l x| Fill the panel in as shown. Place the cursor on

Criginal tin W @I the tin icon for the ‘Original tin’ field and
_ click LB to popup a list of the available TINs.
New tin IP"!"DI ﬂl Double click LB on GROUND. Repeat the
Range file | J process for ‘New tin’ and set it to PAD1.
Plan wiew bo paint | g By entering a name in the ‘Report file’ field, a
tade! for Faces I— ;"'I report can be createq showing the detail; of
the end area calculations. Select the previously
Clean faces model beforehand r created report file PAD1 VOLUMES.rpt so
Report file ['1 VOLUMES. rpt J that we can append the volumes to the bottom
—Palygon options of the report.
—i{* Use a polygon Click LB on the Poly icon and then select
Folygon | INT-=interface lﬂ String icon. Select the red-green interface

polygon in the ‘Plan 1’ view with LB.
Confirm the selection with MB.

—{" Use a model of polygons

Madel I— 3

| "PAD1 INT-»interface™ selected

'I.n'ulumEI Finish I Help |

Click LB on Volume to initiate the calculation.

al x

WARMIMG: The file [PADT WOLUMES rpt] already exists.

whould wou fike ta...

Append Replace Cancel

Click LB on [Append] to add to the bottom of the previous report file
The report will be calculated and immediately display. The following is a typical report




Chapter 16 Using 12d on Typical Projects Involving Volume Calcs

8 PAD1 VOLUMES.rpt - Notepad & O] =]
File Edit Format View Help
Project: STAGEL -

Report File: PADL VOLUMES.rpt —

————————————————————————————— BEGIN TIN-TIN VOLUME REPORT ——————————————
surface to surface volume report - (with plan polygon "PAD1 INT-=interface")

original tin GROUND

new tin PADL

separation 2. 000

angle a0 00" 00"

method Average end area

extrapolated no

cut volumes and areas are negative
fi11 volumes and areas are positive

total plan area 1823.484
total cut -2108.107
total i1l 9.769
balance -2098.338
ie excess of cut over fill 2098.338

————————————————————————————— END TIN-TIN VOLUME REPORT —=-========mmmmmmmmmmmmmoemme

Froject: STAGEL

Report File: PADL VOLUMES.rpt

volumes from tin "GROUND" to tin "PADL" - (with plan polygon "interface")

cut volumes are negative
fi11 volumes are positive

Total cut -2109.090
Total fi11 9.795
Total balance -2099. 295 |
ie excess of cut over fill 2099, 295

Polygon plan area = 1823.484

( | M.

Note the cut, fill and balance volumes display at the base of the panel.
Click LB on Finish to terminate the panel.

We used a polygon for the exact volumes but like the End Area volumes, a polygon does not have to be
used. If no polygon is used then the volume calculations are restricted to the regions where both TINS
exist.
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16.9  Comparison of ‘End Area’ verses ‘Exact” Volume Calculations
In the above models, the end area calculation for balance of volumes was 2098.338 m3 verses 2099.295
m3 for the exact calculation, a negligible difference.
On a large site, you may notice a significant discrepancy between your answers from both these methods.
Clearly, the end area calculations are the more important if you have to allow for mass haul considerations.
In such case, try performing your end area calculations with a smaller ‘distance between sections’. Also try
to orientate your sections at right angles to the major direction of cut/fill movement. These steps will
minimise errors inherent in the end area method.
Finally it is possible to perform end area calculations such that all sections are at right angles to an
arbitrary string, just as you would with template generated sections in normal road design. See
Design=>Volumes=>End Area=>String Tin to tin for how to do this.
16.10 Sign Conventions for Cut and Fill
The entire tutorial on volume calculations so far has been performed assuming the convention that Cut
volumes are negative. This is a user definable convention however. If preferred, Cut volumes can be made
positive.
[N Defaults =10] x|
Trash Setti M Setti . .. . .
Dgizul ¢ Seet;?;s Il 5 ale SE t;gs I This convention is set from the Main menu. Click LB
B on Project => Management => Defaults
Colour |I:|Iue g
Point colour Iyellnw 5
Tin colour Igreen 5
Contour colour |-:yan g
Contour bold colour Imagenta g
1/0 null height |.ggg ‘H
Text height (pixels) Iﬁ E
Chord/Arc tolerance ||:|, 1 ‘H
; Note the field near the bottom of the panel.
Culing N
T e I4— E P'lace the cursor on the choice icon fo.r the ‘Cut Vol'ume
sign’ field and click LB to pop up a list of alternatives.
Corner angle [o= ﬁj Click LB on either positive or negative. At this time,
Weed tolerance |,:, E leave the value negative.
Section view exagg |1|:| ‘H Click LB on Set to activate any changes.
Perspective view exagg |1 ‘H Click LB on Finish to terminate the panel.
Cut volurme sign Inegati'-.-'e ~
= x|
I negative
| positive
load| set| write| Finish| Help|
Page 196
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17

Plotting

17.1  Overview
This chapter is arranged so that relevant sections appear in blocks for easy reference.
A new feature in version 10 is the Long Plot Manager. We will look at this option in chapter 17.13
The layout of this chapter is as follows:
Chapter 17.10 relates to long section plotting.
Chapter 17.11 relates to cross section plotting.
Chapter 17.12 relates to plan plotting using plot frames.
Chapter 17.13 relates to the use of the Long Plot Manager
For user convenience, each plotting section is self contained (requiring some duplication).
The data used for the plotting has been built up by working through the Getting Started manual. If you
have not worked through the Getting Started Manual to this point then, you can import the 12d Ascii file
Chapter 17.12da, which will bring you up to this point. This is in the folder
C:\12d\10.00\Training\design\getting started basic
17.2  Triangulating the Road
In order to calculate the volumes and display the quantities in the long section plots we need to create a
surface of the road.
SO0 i the models offthe view Plan |

11T X 1ranuiate o Data Source WSl

General Data |Nulling| General I Data  Muling |

General | Diata I Muling I andda(liding just the ROAD 1 Sects and Strs
models.

Retrisnguiate function 1IN DESIGN EI Create the TIN DESIGN using
News tin name IDESIGN @I Tins=>Create=>Triangulate data with data

Tin colour Imagenta . source View and view Plan 1. When you
Tinstyle |1— EI create the road design using the Apply

function, 12d also creates a number of

Mode! for tin [tin DESIGN ﬂ polygons that capture the various elements.
Aditional SEFH”QS You could use the polygon that encases the
Preserve strings W pomaye bubbles r road as your ‘Null polygon’ or alternatively
Weed tin o . you can set the 'Length’ field to 1m and 12d
Cell method [~ Triangle data [~ will null out all the triangles outside the

interface strings.

Create many [

Data to triangulate — Apply nulling [+
~[al3]] -
View |1— Length II—E

Combined angle IE":'D—,@_!

Data polygon I M Combined length Ign—ﬂ

PRACTISE VERSION: To keep the number of points below 5,000, the road data has been created with
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sections at a 50m interval rather than Sm. This means that the pictures are not exactly as they appear in the
manual when running with the Practise version.
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Plot devices

12d can generate plots to various devices. Firstly, it supports a full interface to Windows so it can create
plots on any device that is supported by Microsoft Windows.

Select Plotter

windows
windows_mono
windows_emf
raster
raster_mono
windows_xps
Xps_writer

df writer

hpgl2 (colour mapping)
hp

hpal2 (colour)

hp 7475

DWG 2010

DWG 2010 ACD colours
DWG 2007

D¥F 2004 ACD colours
DxF 2002

D¥F 2002 ACD colours
DXF 2000

D%F 2000 ACD colours
DXF V14

D%F V14 ACD colours
DXF V13

DXF V12

D¥F V13 Qld 4D Model
D%F V12 Qld 40 Model
DxB 2007

DXE 2006

DXE 2005

DXE 2004

DB 2002

DXE 2000

DXE V14

DXE V13

DXB V12

postscript

A3 postScript
postscript (colour)
postscript {colour mapping)
microstation 2d

dogs

calcomp

mif

pcl5

Select

il

[Settings]
[Reset]

12d also supports various popular plotting devices in their native
format so it can plot directly to Hewlett Packard pen, inkjet and
laserjet printers/plotters. 12d supports Postscript, HPGL2 and
PCLS5 plotters directly and plotters that emulate these devices.

We also talk about the concept of ‘plotting to CAD’ where we
treat CAD as just another plot device. This process generates a
native CAD file which can subsequently be read in by your CAD
system, manipulated further if required and then plotted from
your CAD system. We can plot to AutoCAD (DWG, DXF or
DXB) or Microstation (DGN).

The list on the left shows the standard ‘plotter types’ available
for 12d users.

When selecting a device type to plot to, the popup list of ‘plotter
types’ available is customisable so the list can include line items
such as ‘Mary’s inkjet — 2" floor’. You could remove line items
or plotter types that are irrelevant to your organisation.

When transferring your 12d data to CAD, the list can also have
multiple line items that further customise the transfer. For
instance, when you pick ‘DWG 2010’ (the default transfer
mechanism), data is transferred to AutoCAD such that colour
numbers are maintained. As colour 2 in 12d is green but colour 2
in AutoCAD is yellow for instance, you will see colour changes
when you transfer data to AutoCAD without customisation.

One of the line options typically implemented is ‘DWG 2010
ACD colours’ so that green in 12d stays as green when
transferred to AutoCAD, etc.

Another line item might be ‘DWG 2010 Check plot’ so that all
colours in 12d transfer to AutoCAD with one colour (for one
pen).

Another line item could be ‘DWG 2010 Customised transfer’.
This is where you decide that red lines in 12d such as cross
sections are always to become green lines in AutoCAD because
your current CAD standard is that green lines always plots as a
0.25 pen and you want your cross sections to always appear 0.25
wide.

Finally, we also talk about ‘plotting to a model’ so one of the plot device types is ‘model’. This is a
technique for previewing a plot. See Chapter 17.6 below for more information on ‘Previewing plots’.

All of this customisation of the available ‘plotter types’ is implemented via the plotters.4d file which is
documented in the 12d Reference manual in Appendix N, *Plotters and Plotting’.
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17.4

General Plotting Issues

Plot parameters:

The appearance of finished plots is user definable. There are a large number of plot parameters that govern
what is included on the plot and how it appears. Plots are created from plot parameter files (known as ppf
files). Each parameter has a default value so that even if you perform a plot without supplying a ppf, you
will still get a plot. Part of the customisation of 12d is deciding which parameters you require to achieve
your drawing standard. Once the standard is achieved you will find that you can use the same ppf files
from job to job with minimal or no changes. One advantage of this approach is that regardless of the skills
of the operator, a common presentation standard of plotted documentation is achieved.

The training data gives you samples of typical ppf’s to achieve common engineering standards for plan,
long and cross section plots. It is recommended that users new to 12d take a copy of these and use them as
a starting point for their own customisation.

Text:

Whilst some plotting in 12d is (What you see is what you get), 12d will in general adopt final sizes for text
that are different from what you see on your screen. Text that is just large enough to be read on your screen
would be much too large when plotted on say an A1 sheet. Thus all text on the screen has a default size and
probably a different default size when plotted to a device. The size of plotted text is typically set in a ppf
file as discussed above. Once this is set for a particular users corporate standard and sheet size, it rarely
needs changing so is largely transparent to the user.

For screen text that has no plot parameter equivalent defining it’s plotted size, there is an overall governing
parameter that relates screen text to plotted text. This parameter is set from Plot => Plotting Setup =>
Pixels to mm. You can set this as you require. The default value is 0.5. This means that screen text that is
say 10 pixels high will plot at 5 mm high.

Text that is created in paper units don’t require any editing prior to plotting. To ensure the text appears at
the same size as the proposed plot we change the Plot scale to the required value to match the final plot

To set the plot scale select the Menu icon in the relevant view and then select Settings=>Plotting scale

[X Plan Plotting S =101 x|
View |1 g Type in the plot scale required

Scale E—
|

set | Finish| Help |

When plotting direct from 12d to a plot device such as an inkjet printer, it is possible to map 12d colours to
pen (line thickness) size.

Fonts:

12d supports most AutoCAD .shp files as well as Windows True Type fonts. The standard install supplies
you with sufficient fonts to get started — typically ISO, ISOEQ, GOTHIC, HELV, HELVL, MONO,
ITALICC, SCRIPT, ROMANC and ROMANS. See files textstyl.4d and fonts.4d for more information.
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17.5

17.6

Plot files and queues:

In general, whenever 12d creates a finished plot file for a hard copy device, it will only place the file in the
local working folder (one level up from the .project folder). The exception to this is when plotting to the
Microsoft Windows interface. In such case Windows takes over the control of the file and sends it to the
device automatically.

Thus in general, plot files are not automatically submitted to any plot queue. It is the users responsibility to
then place the plot in an appropriate queue, decide when it will be plotted, decide on the number of copies
etc.

It is possible to have Windows run a background batch file that will automatically place any plot files in a
plot queue.

Similarly, when the plot device is a CAD system, the CAD file will be written to the local working folder.
After writing the CAD file, the user can then issues an Alt-Tab command to transfer Windows control from
12d to their CAD system, and then opens the file.

Windows Based Plotting

In the list of ‘plotter types’ shown above, there is windows and windows_mono. These devices interface
directly with Microsoft Windows (version 98 onwards). This allows you to plot direct to any Windows
device on the network. All plot queue issues are handled direct by Windows. The plot file is deleted at the
end of the plot.

Previewing Plots

To save wasting paper, we strongly recommend that all plots be previewed before sending them to their
final device.

We do this by writing the plot file to a model which is stored in the normal 12d database just like any other
string data. As plot files are simple 2d files in an X-Y plane, such data is readily displayed in any plan
view. We can then preview the plot in any Plan view by turning on the model of plotted data. The units
used for plot files in 12d are the industry standard units for plotting - millimetres. For this reason it is
important that you turn all other models off when previewing plot files. If you don’t, your plot may well be
mixed in with real world coordinate data. This will make the plot appear very small and probably in the
extreme lower left corner of your screen, near the origin.

It is possible to do a ‘plot of a plot’. This is sometimes useful when you want to make minor changes to
(say) a long section plot, maybe add some new text. Remember that all plots are in millimetres so that if
you add text to such a plot, you do it at full size. Create text 5 high if you want it to plot at 5 mm on the
finished sheet.

After doing such changes, you then click LB on Plot=>Plot from the View Title Area. In the Scale 1: field,
type in 1000. This will keep your second plot in millimetres. If you then preview the second plot, you
should see the final plot with the changes implemented. To then reissue the final plot, simply change the
Plotter type to the desired device and reclick the Plot button.

If after doing a plot, you decide that you need to change something and redo the plot, it is important that
you clean out the old plot before you reissue the plot command again. The reason for this is that 12d just
treats plot data like any other data in the database. Plots can be cleaned by simply ticking the relevant
check box at the time of creating the plot. See Chapter 17.11.2 and Chapter 17.12.4 for managing
previewed plots for cross and plan plots respectively.
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17.7

17.8

17.8.1

Overview of Plotting

We will look at six of the many types of plots available.
Quick Plan plots

Quick Section plots

Quick Perspective plots

Sheets of Long Sections

Sheets of Cross Sections

AN

Sheets of Plan plot frames

Each of these plot types will now be discussed in detail.

Apart from these six plot types, there are also others such as Drainage plots, Sewer plots and Pipeline plots
which will not be discussed in this Chapter.

To preview our plots in 12d Model we need a Plan view that is not displaying any data. Before continuing,
create a new one with the name PREVIEW using View=>Create=>Plan view.

We will use view PREVIEW for the purpose of previewing plots.

Quick plots

The key purpose of this type of plot is for occasions where the scale of the plot is less important than the
contents. For example, if you needed to table a drawing at a meeting showing a certain detail, all that is
needed is that you get the detail up on your screen and zoom in on it until you see the extents of your area
of interest. You then create a plot and you will get exactly what you saw on the screen.

Quick Plan Plots

In 12d Model 10 there are two ways to create a quick plot. we will look a the option Quick Sheet Plot that
allows the use of a dynamic sheet size

Quick sheet Plot

In Plan 1 view zoom inot the area as shown below. Turn on the models ALIGNMENT, survey ROAD
CROWN and survey ROAD PAVEMENT EDGE

=
B 2| =] &<l a]al X <|s|

%"& -
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From the View Button Area for View ‘Plan 1°, click LB on the printer icon in the view buttons area and select
Quick Sheet Plot

0] x| Fill in the panel as shown. Make sure that the plotter
T F— E type is model so that we can preview the plot.
Plotter type [rodel @ Type in preview plot for the model name
Plot file [preview plot.hp’ Q Select prompt for clean as clean model mode
Clean model beforehand mj There are two types of methods of controlling the
Scale 1: [752.519563 box representing the sheet to be plotted. The first is
Sheet size wd ht {mm) I,a,.q—zl Fixed in View
Plot Sheet Margin ™ Using this option the view can be zoomed in or out
Rotation Angle e~ ,@j and the plot frame size stays linked to the view edge

Origin

H [# Plan 1 _|ol x|

¥ coordinate | £ 2740 2
42768.8045 |

¥ coordinate

ot 02 | ) B 2| =| &% &) @] % <]

=y

Plot Arf?nﬂe/— Ancrar
* Fixéd in View - Scale Zooms ) Centre

{” Fixed in Data - Scale Fixed ) Origin

Title and bar
Text style

Text height {mm)
Title line 1

Title line 2

Title colour

| plotter ok

= | 7 | B | - shl He||:|| \ For Fixed in Data, the plot frame keeps its size

relative to the data when zooming and panning.

Page 203
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We will select Fixed in Data.

8 oulShestiior RIS
© Miew Il—g
Plotter type W @
Plot file [preview plat.hp (5
Clean model beforehand Imzl

Scale 1: |5[.'II]—
Sheet size wd ht {mm) IM—ZI
Plot Sheet Margin Is—ﬂﬂ
Rotation Angle b"— ﬁﬂ
Origin
¥ coordinate Wﬁu

¥ coordinate Wﬂ

Flot Area Mode Anchaor
|7r' Fixed in View - Scale Zooms |7i."h Centre

=101.x]

% Fixed in Data - Scale Fixed % Origin

Title and border v
Text style I#.rlal—ll
Text height (mm) IZE—

Title line 1 WE
Title line 2 m@
Title colour Iblue—.

| plotter ok

J:ll %}l Plotl Finishl Helpl

The panel above uses a scale of 1:500, and A4 sheet size and a bottom left origin of E42800 N36900
Select Plot
In view PREVIEW turn on preview plot

Your finished plot should look the same as shown below.

B Plan PREVIEW 10l =|

B2 =|alx[%a] 4] <9
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17.8.2 Quick Section Plots

This is very similar to the Quick Plan plot we have just finished.

We will investigate this facility by profiling our ‘ROADI1’ centreline string in view ‘Section LONG’. From
the View Title Area of view ‘Section LONG’, click LB on the Profile button and select the centreline
string on display in view ‘Plan 1°.

If you turn on the tin GROUND model along with the pipes, survey SEWER PIPE and survey WATER
PIPE and ensure that your grid is still toggled on, then your section view should be as shown below.

E= Section LONG "ALTGNMENT->ROAD1" O] =|
o - 4 i
B[] =]_s |8« 2| ]a] €| % & 2 %] <]
| o
LLEST _E . 4Tr 5. EEEY —E.PPP 1.588%
] 5 12 riri 1IEmAlemm | Smm B e mq]@u
E:jb L LT T LT LRp TR T ) = A LT R LTS LU S TP LT —
&
[
i
L
=]
=
: % -
s - [
iy -
45
F4
4l
]
-
[
T
£ —2A0 | AARE -[Af. AARE
] = [ I = Bt = o = =
= =) =) [ [ =l =] =) [ =
i p g i =+ [ i P 0 0
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Set the corridor back to the values defined in chapter 14.5

Zoom in on the portion of the profile where the services cross under the road. Your view should look like
the one shown below. Note the services under the road. Also note that even though we asked for the
vertical grid to be 1 m apart, the grid will only display in full at this separation when the view is
uncluttered. If 12d thinks the view will be too cluttered when you are Zoomed out, it will only display
some of the requested grid lines as seen above.

i
Bl 2| =] |&l«]=|x]a] <% a] 4% <] 3

2

SEEEET

services

=]
[
|

From the View Title Area of view ‘Section LONG’, click LB on Menu=>Settings=>Geom annot

il

View

Show HG
Show VG
text style

view text ht (pix)

plot text ht {mm)

text colour

arrow colour

HG view arrow ht (pix)
HG plot arrow ht (mm)
VG view arrow ht (pix)
VG plot arrow bt (mm)

Draw grades as 1in

ET—
v
v
|1 II Note that you can set the screen text height in
Im— H pixels ipdep@dently of hqw the same text will
|2-5— H appear in height on the finished plot.
Ea—
E ]
a—
E ]
ea—
-

|
Set I

FiniShI

Help | Click LB on Set and Finish.
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We will now create the Section view plot. From the View Button Area for View ‘Section LONG’, click LB

on Plot=>Plot

Fill in the panel as shown. Make sure that the plotter type is model so that we can preview the plot.

(W section Plot

View Wg
Flotter type W ﬁ
Plot file [puick section.hp (5
Clean model beforehand Mj

Scale 1: [s00 H
Sheet width (mm) |315. 1454 E
Sheet height {mm) | 175.8356 E

Title and border [+

Text style |1—l|
Text height (mm) [0 H
Title line 1 I—
Title line 2 [
Title colour ItI|LIE—

| view <LONG > exists

Plot | Finish| Help |

=100

Fill in the panel as shown. Make sure that the plotter
type is model so that we can preview the plot.

Type in preview quick section for the model name
Select prompt for clean as clean model mode

In the scale field, type 500 and press the Enter key.
The aspect ratio of the ‘Section LONG’ view will
determine the sheet width and height returned. It is
possible to type in any one of these three numbers
and 12d will calculate the other two. For instance to
fill an A1 sheet where you are not interested in the
scale of the plot, type in a width of 841.

By default, a simple title and border are created.
Leave the box ticked. This time leave the Title lines
blank.

We can set the textstyle to ISO to get the title text to
appear with that font.

Click LB on the Plot button.

Now go to View ‘PREVIEW’ and use the -’ sign to turn OFF model preview plot and then turn ON

model preview quick section.

Bl =] &)= < &) % <] s

=10/

ul

u}

—
-
O
=
| —_—
=
—
— L
[==] I'\-
-
]
n
"
A
-
-
O
—
—
—
1

Note that, in general, the plotted text may have a different height to that in the Section view.
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If the plot is satisfactory, the user can send the plot to a device. Simply select an appropriate device from
the plotter icon and then Click LB on the Plot button.

SEEY
View [LonG =

Plotter type Imndel _g—ﬁ
—— L:'

Plot file

Clean model beforehand |._-j.3. not dean =

- windows ”
Scale 1: |5|]|] A windows_mono =
) raster_mono
Sheet width (mm) |2;32,|]554 E model
Sheet height (mm) 143.9811 I EE";HE (colour mapping)
Title and border [ hpal2 {colour)
= hp 7475
fE e 1 I DT*J'G 2007
Text height (mm) IID ,p! DWG 2007 ACD colours
DWG 2004
DWG 2004 ACD colours
DWG 2000
DW'G 2000 ACD colours
DWG V14

17.8.3 Quick Perspective OpenGL 2

This is very similar to the Plan and Section plots above. The Orbit, Joystick, String Drive or String Walk
options can be used together with the Zoom options to establish the extents of what you can see. To get a
plot of this is very similar to the above except with regard to the plot size. The plot size can only be
established by trial and error.

To start off, just use any of the above tools to get some data on display in your ‘Perspective OpenGL 2’
view. In our case we turned on tin ‘DESIGN’ after doing a String Drive. Let us assume that this is the data
we wish to plot

ﬁ Perspective OpenGL 2

=101

Click LB on Plot=>Plot from the View Button Area of View ‘Perspective OpenGL 2°.
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(X rerspective Plot

View |2 g
Plotter type |mnde| @
Plot file [ perspective.hp g

Clean model beforehand ||:.mmpt for dear zl
Sheet width {mm) |589 EE
Sheet height {mm) Izgs EE

Title and border v

Text style |1—I|
Text height {mm) I-_ID—EE
Title line 1 [
Title line 2 I—
Title calour Iblue—
| plotter ok

Plot I Finishl Help I

=101 x|

In the ‘Plot file’ field, type in preview quick perspective.

Select prompt for clear as clean model mode

Note that the sheet width and height are already returned.

If your plot is too large, you need to reduce the physical
width and height of your ‘Perspective OpenGL 2’ Window
to make the plot smaller. Drag the margins of the view as
appropriate.

After you have changed the size of the view, place the cursor
in the ‘View’ field (after the 2) and press the Enter key. The
sheet size will be updated.

Click LB on the Plot button to generate the plot.

Now go to View ‘PREVIEW’ and turn OFF model preview quick section and turn ON model preview
quick perspective. Your previewed plot should look as follows.

¥ plan PREVIEW

=101
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In view ‘Perspective OpenGL 2’ Toggle=>Shade. Your view should now look as shown.

B Perspective OpenGL 2

=101 x|

B 2] =] @] || @] @ gLl .=l

[Toggle "2* .

E[SIRIE]

Tin contours [nfa]
Tin edaes [nfal
Tin flow [nfa]
Tin mesh [off]
Shadedon]
Extrusitins [n/a]

If the plot was repeated, shading will now appear in the finished plot. In view ‘Perspective OpenGL 2’, use
Toggle=>Shade again to toggle it OFF when finished.

If the plot is satisfactory, the user can send the plot to a device. Simply select an appropriate device from
the plotter icon and then Click LB on the Plot button.

® Perspective Plot o ] |
View | 2 g
Plotter type [model ey
b=l Select Plotter x|
Plot file | I
Clean model beforehand [do not dean = | |windows -
: = | |windows_mono —
Sheet width  (mm) |548 .h! raster_mono
Sheet height (mm) | 273 model
-& hpal2 {colour mapping)
Title and border [| |hp
= | |hpal2 {colour)
Text
=iy 2 [ —| |np 7475
Text height {(mm) [ 4| |pwe 2007
DWG 2007 ACD colours
Title line 1 I OWE 2006
: DWG 2006 ACD colours
Title line 2 | DWG 2005
Title colour Cyan = | |DWG 2005 ACD colours ||
= DWG 2004
| plotter ok DWG 2004 ACD colours
5 DWG 2002
Plot Finish| Help | DWG 2002 ACD colours
DWG 2000
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17.8.4 Quick Hidden Line Perspective

This is very similar to the Perspective plot above. This facility just allows you to create a hidden line
perspective plot of any information that sits on the selected TIN.

From the View Button Area of View ‘Perspective OpenGL 2, click LB on Menu=>Settings=>Hide.

il
View IE—E

Select TIN DESIGN and tick the ‘Hide view’ tick box.
Tin [pESIGN =
Hide view v
Ridges colour Wg
| finished

Finishl Help I Click LB on Set and Finish.

E‘ Hidden_perspective 2 ;IEIEI

Bl el=lal 4% s 2] e]s

Click LB on Plot=>Plot from the View Button Area of View ‘2’ and repeat the process explained above to

generate the plot. Instead of name preview quick perspective use preview quick hide as the name of the
model.
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Now go to View PREVIEW and turn OFF model preview quick perspective and turn ON model preview
quick hide. Your previewed plot should look as follows.

_ioix
B ¢ =[a] €| x| & %% <] 2|

/A A\
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17.9

17.10

Plotting Using Plot Parameters
Often a higher quality plot is required than what the plots already described can produce.

This is especially true for long sections and cross section plots where many pages of plots are required and
the layout includes large amounts of additional information such as the labelling of chainages, heights,
depths, alignment geometry and services.

In early versions of 12d Model, the way more complex plots could be produced was controlled using text
files called plot parameter files (ppf’s for short).

PPF’s consist of a large number of parameters and values which gives the user tremendous flexibility on
the way the plots look but the disadvantage was that the PPF’s could only be created and modified using a
text editor.

Since the release of 12d Model V6.0, interactive PPF editors were introduced to allow the user to create
and modify the plot parameters without needing a text editor.

This made the use of plot parameters more accessible to all users.

The interactive PPF editors store and edit information in a binary format which can’t be read by a text
editor.

Plotting sheets of Long sections

First you need a Section view. We will use view Section LONG to illustrate the plotting of long sections
that involve multiple sheets.

In your chosen view you need to profile the Alignment string that you wish to plot. Make sure that view
Section LONG has the ROADI string profiled.

Also make sure that the vertical exaggeration of view Section LONG is set to [2].
In the View Title Area of view Section LONG, click LB on Toggle=>Grid to turn the grid OFF.
To run the ‘Long Section Plot PPF Editor’ either click LB on the Printer icon in view Section LONG

I
Plot

Long plot Select Long plot
¥ plot

Drainage /Sewer
Melbourne Water
Pipeline
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Or by clicking LB on the Main menu option Plot=>Plot and PPF editors=>Long Sections. If this method
is chosen then the Section view number is not be automatically filled in and must be given by the user.

[N section Long Plot PPF Editor ) ]

Plot parameter file | g F‘.eadl Writel
[E]- Section Long Plot —View to load details from
Motes Wie I s
[+ Title block
-- Plot sheet layout |~ Global variables
- Pagination Text style 1 II
[+ Boxes Flat symbols [ g
- ChainageStagge
Uprights —Section parameters
" Datum area Mame of string ko profile | jJ
-+~ Graph area ; ;
__ Carridars Meodel of skrings ba prafile | ﬂ
-- Bubbles Horizontal scale Im[m EE
 Quick horizontal ¢ Iy iy exageration 1 ‘EE
[#- Extensive harizar _
-- Quick vertical gec || F2t chiaimage I _ﬁﬂ
[+ Extensive verticz || End chainage | H
[+]- Labelling points w
- Labelling points v | —sheat size setup
[+]- Hatching cut/fil Sheet size wd ht (mm) |,q1 ZI
(- Cuts
(- Paired cuts ~Plotter parameters
Primary string na Plotter type Imndel ﬁ
[+ Scale labelling
: Flot file ste |
i~ Plan Plotting o T St g
.. PPF's to indude Clean plat models befarehand |.;|.3. not dean ZI
—Chainage range
Use HG and V& to determine min/max chainage [
KN i

Find I Finishl Help I

4
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In the Plot parameter file box click LB on the folder icon to bring up the choice box

IR section Long Plot PPr tor

=10 x|

Plot parameter file | L-—-J il | J
&=l Folder R_Iplutppf x|
[E- Section Long Plot —View to load details from
- MNotes Wit
- Title blodk
[+ Plot sheet layout | Global variables
- Pagination Text style
[+ Boxes Plat syrnbals
[#- Chainage /Stagge
- prights Gect
ection parameters ————
[#-Datum area Mame af string bo profile LI_I _'I
- Graph area _ _ Seleck I
G- Corridors radel af strings to profile
[+- Bubbles Haorizontal scale [Lib]
- Quick haorizontal ¢ i et [User Lib]
[ Extensive harizar [Browse]
&)~ Quick vertical ger || 2fAtE chaimage [Browse reset]
[ Extensive verticg || End chainage [Delete file]

Browse to the folder C:\12d\10.00\Training\design\getting started basic and select the file Long

section.lplotppf. Click LB on [Read]

Plot parameter file | ed basic\Long Sections.lplotppf g Readl Writel

—View to load details from

—Global variables Eigﬁ;s
Text style |1— =
= [Clear]

Flat symbals

Select the section view from which

View WF | the plot is to be generated from by
x|

LB click on the view icon button
adjacent to the View to load details
from box near the top of the panel.
Select view LONG.

Note: If a value is typed then the user must then press the enter key to accept the view

Plotter parameters

Plotter type |m-:u:|e| @
Plot file stem IEW long section g
Clean plot models beforehand |a|wayg clean E

Type in the preview model name preview long
section

Change clean mode to
always clean to delete the previous plot mode

The parameters can be edited by moving through the various levels of the PPF editor by using the tree
structure shown on the left of the panel. The tree structure can be expanded by LB click on a + symbol
(node) to show underlying levels which may consist of various other nodes. To shrink underlying levels,

LB click on the - symbol.

We will have a look at a few of the parameters available
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Pagination

To go to say the pagination simply click LB on [Find] at the bottom of the PPF editor panel

W PPF Editor Find Pz

=10 ]

Double click LB on

Find < Pagination from the choice
— | Jist and the ppf editor panel
I Main navigates straight to that
Find | Finish]| Help | Title block / panel
Title blodk info
Sheet margins
i sl
[=]- Section Long Plot | | Pagination parameters
‘o Motes Use pagination v
E..ﬂ_tle block Pagination mode Wzl
L User title infa Chainage length ISUU—H
- Plat sheet layout
. l.Margins Chainage overlap IEE—.EE
Pagination
-- Boxes
-- Chainage /Staggering

Title Info

LB click on the Title block node (+ symbol) to expand to the User title info level. Once expanded, the
user can go from one level to another by simply LB click on the level they require (i.e. the text heading of
the level). Going from level to level you we see the relevant parameters for that level. The User title info
level should be selected which will look as follows.

Inng Sections, thf

[=]- Section Long Plot —User title block parameters
- Notes Title file
I§|--'I'|Eﬁe blnck.. ) MName Value
i i User title info .
. Symbols 1 Main Title 1
|- Plot sheet layout 2 Main Title 2
Pagination 3 Main Title 3
H- Boxes 4 Sub title 1
[+]- Chain:gefsmgge _5 Sub title 2
i Lprights —
¥- Datum area | - Job Humber
Graph area 7 Issue
t- Corridars g Drawn
¥l- Bubbles g Designed
Quick horizontal ¢ 10 Modelled
H- Extensive horizor
[ Quick vertical get
l+| Crardmmmitim vamedi-—

The parameters on the right of the panel include the user title block parameters. The title file given in the

ppf file has been read into the grid with the names of the title user text shown in the name column, and the
value column shown blank. If valid values are entered into the grid, they will be automatically substituted
into the title block at the time of plotting.

This panel can be resized by moving the mouse to the extremities of the panel and whilst holding down the
LB near the edge, moving the outline to the required size just like resizing any view. Resize the panel in
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both the horizontal and vertical so that it takes up most of the screen. Note Like any panel it can be
minimised by using the standard windows minimise button.

We will enter a few values into the grid to show how the user text will be substituted into the title box at the
time of plotting. LB click in the value filed adjacent to the Main Title 1 name field, then type some data.
As the default size for the column has been set to the width of the column heading, it will be necessary to
resize the column to see all of the typed text. To do this, move the cursor over the vertical dividing line of
the grid, near the right hand end of the *Value’ column heading. You will see a resizing arrow appear.
Double click LB whilst this arrow appears and the column will be resized to show all the text.

Mame I Valu

1 Main Title 1

2 MainTile 2 ROAD:
3 Mainﬂf;ﬁ VILLALC

Double click LB when the resizing
arrow appears.

A Sk HH o

Marne |'u’alue The column is resized to the

1 MainTite 1 [ ZnpG e width of largest value in the
7 MainTite 2 | ROAD1 AREA 5 column

" 3 MainTitle 3  VILLAGE OF RAWAL

" 4 Subtitle 1

Complete the rest of the grid as follows:

~User title block parameters

Title file ||r1g Sections. thf g

Mame Value

1 [Main Tile 1  LONG SECTIOMS FOR
2 [MainTile 2 ROAD1AREAS

3 [Main Title 3 | VILLAGE OF RAWAL
4 |Sub tite 1

5 [Sub tite 2

g [Job Mumber SUVA-DD1

7 |Issue A

8 |Drawn MEE

g | Designed FRD
10

Modelled

Note that all the value fields do not have to be filled out.

At any stage of the editing process, the user can write a binary PPF file that can be read into a panel at a
later time. This is helpful if you want to close the Long plot and PPF editor panel but want to save the
changes.

Click LB on the Plot parameter folder icon then select Browse to open the folder STAGE 1
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[Ef] select a file to open x|

‘@(_)v | . = design = getting started basic » STAGE1 ~ - m‘ I Search STAGE1L [ﬂ
New folder = ~ O @

| Date modified | Type

Organize «

21 Mame -

- Favorites
Bl Desktop | backups. 4d 30/04/2012 11:13 AM  File folder

4 Downloads | STAGELproject 3/05/2012 11:16 AM  File folder

v
= Recent Places

- Libraries
3 Documents
gJ‘- Music
g[] New Library
& Pictures

B videos

0@ Homegroup

1M Computer
i
e 05_Install (C:)
&= Removable Disk (E:
™ extErnaL HARD DT 2 | |

File name: | TRAINING LONG SECTION x| |Fites ciplotppn) [~

Open | vI Cancel |

Type in TRAINING LONG SECTION then click LB on [Open]

Plot parameter file | \INING LONG SECTION.Iplotppf g Readl Write

Press the Write button at the top of the panel.
To read an existing PPF file, the user can choose the file from the Plot Parameter File box, then press the
Read button. This loads any existing parameters into the grid.

Plan plotting
To add a Plan plot to the top of the Long Section click on ‘Plan Plotting’ near the bottom of the main
listing
P Symbols
-~ Primary string name label Click LB on Plan Plotting

[#- Scale labeling

2 Flan Plotting

- PPF's to indlude
Symbaol size |5 ‘H
SYI'I'IbCIl colour I'?'E"':"-"'-' 5
View to plot |1 g Select view icon then select view 1
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Plot to preview

Now select Plot to create the plot models.

12d will realise that it needs four sheets to complete the job. The supplied plot file name was preview long
section. Since Pagination was turned ON, 12d will create sheets preview long section 1, preview long
section 2........ As we plotted to a Model, we will get models preview long section 1, preview long section
2ueinee. etc. If we plotted to DXF, we would get files preview long section 1.dxf, preview long
section2.dxf........ etc.

In view Plan PREVIEW, turn OFF model preview quick hide and turn on model preview long section 1.
Your first sheet should appear as shown below. Zoom in on the area where the services appear.

=10
B+ =[a] < &) 4] <] |

T
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Cuts
B plan PREVIEW -10] x|

Bl 2| =|al<[s]a]al %] < s

Y
%
© P [H 707 RL 67

=~
of oo
E:%:i\—': | V':\ -"IL_h‘
= i$@
130m VL
F = [1866.97

Note that 12d has automatically worked out where these services cross under the road centreline and drawn
the pipe to scale (the pipes appear sections, because we have a wide corridor set for view Section LONG),
and annotated each pipe. All of this happens automatically by turning on the appropriate models of
services in view Section LONG. The ppfs recognise reserved names assigned to the services.

In view Plan PREVIEW, turn OFF model preview long section 1 and turn ON model preview long
section 2. Your second sheet should appear as shown below.

1=
B+ =la]xx]a) @] <] 5|
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Zoom in on the low point of the road as shown below.

JRI=TEY
B =l <] @] @l % <] 2]

L9407

% G CH 410.335 RL G7.914
17 EL

154

rLrL
R = diz..m

LA 1A | 181 139

Note the sag point has been annotated automatically. Also note the labels in the boxes area and the
Horizontal and Vertical geometry annotation. All of this is completely user definable.

If you Pan around to the centre of the Title block, you will notice that 12d has automatically calculated and
inserted text showing the chainage range appearing on each sheet. It has also substituted the user text
values entered into the Long Plot and PPF editor panel into the appropriate places in the title block.

_ioix
B¢ =o€ x| & &% <] 3|

LONGITUDINAL SECTION ROA

Scale HORZ 1:500 Oraun NES Eilerd
WERT 1:250 S
Chainoge FED
Ch 275.000 1o Ch 575000 | NEB S
o g e e e et | o0
hl e 13 Sakdizna fugirolo) Ply Lid, STAZE1
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In general, the text in the Title block is entered in a panel once per project. It can be entered for long-
section plots and reused for cross-section and plan plots.

If you Pan to the right-hand end of the title block, you will observe that 12d has inserted such items as
Drawing numbers (which automatically increment with each sheet), Job numbers, Company Logos and
Plot date.

All of this has happened automatically during the generation of the plot.

B Plan PREVIEW -0 x|
BT ¢ o P \’/
B =|af¥] <@ @ % <] s
) A = E|E =
3 3 : gls| 2 :
= = g z o o &
[T} U un | [y
o
g2
™
L]
[
=
[=]
=
124 Solulions THia Teg. Mo, E
b e 1 LONG SECTIONS FOR 7
o e ROADT ARER 5 Lt No. e
4o 058 08 T3 VILLAGE OF FAIWAI Suvh-001 |
T +51 2 9970 TI1T e E
Moz 481 2 5370 718
[l supp{@d 2d cam A E
Wiak bl pe g foeer 4 3 comm S

You are now in a position to make changes to your plot parameters and repeat the plot.

If the plot is satisfactory, the user can send the plot to a device. Simply select an appropriate device from
the plotter icon and then Click LB on the Plot button.

~Plotter parameters |

Plotter type |m|:|del E
. Select Plotter =l
Flot file stem IE'.:’-.' long section | |

Clean plot models beforehand |always dean

windows_mono
raster
raster_mono
maodel

hpal2 (colour mapping)
hp
hoal2 (colour)

~Chainage range
Use HG and V& to determine min/max chainage [
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17.10.1 Automatic Labelling of Crossing Services on Long Sections

In the above plots you will notice that services appeared on the long section wherever the services were in
the road corridor and labelled when the services crossed the profiled string, in our case the road centreline.
We will now look at what plot parameters caused this labelling to happen. With the plot parameter files
supplied with the training data, the following models contain the services.

survey SEWER PIPE
survey WATER PIPE

This is a user defined convention only. You can have any names you like for this purpose.

When 12d creates a long section plot, it will search for any strings in the above models. Masks (optionally
using wild cards) can be used in the match on the string name so that only certain strings in the model are
recognised.

To view the parameters that control the plotting of crossing services, go to the cuts section of the Long
Plot and PPF editor) or Find Cuts Annotation:

The top level of the cuts section defines multiple sets of model/mask combinations.

The user can select a whole model or

- Labelling poin’ ;I Cuts - Model/MName mask parameters certain strings from that model by
- Labeling poir Define | Model Mame specifying a mask. In this example, any
- Hatching cut/ == mask strings from the survey SEWER PIPE
Ew 1 survey SEWER FIPE = model and survey WATER PIPE will be
Chainage 2 survey WATER PIPE | * included in the cuts plotting.
i Heights
The levels under the cuts section relate to the chainage, height, label and symbol information that is to
be placed on the plot.
—Cuts - Chainage parameters
Use |Position X Y Angle | Colour Size | Textstyle |Pre-te |Post-t Justification | Dedmals
set # (mm) | (mm) | (dms) (mm)
11 above cut string height value |8 2 45 brown 3.5 IS0 Ch bottom-eft |-2
ﬂ 2 abowve cut string height value |8 2 45 blue . 3.5 |Is0 Ch bottom-eft -2
—
— Cuts - Height parameters
Use |Mode Pasition ¥ ¥ Angle | Colour Size |Textstyle |Pre-text |Pos | Justification |Decimals
set # (mm) | (mm) | (dms) (mm)
1(1 use height of cut point | above cut string height value | 23 17.5 45 brown . 3.5 IS0 InvertRL m  bottom-eft -2
7 2 use height of cut point | above cut string height value | 23 17.5 45 blue . 3.5 IS0 Top RL m  bottom-eft -2
Cuts - Diameter parameters
Use | Position X ¥ Angle | Colour Size | Textstyle |Pre-text Post-text | Justification |Factor |Decimal
set £ (mm) | {mm) [ {dms) {mm)
1|1 above cut string height value |0 1 45 brown 3.5 IS0 Sewer pipe  mmg@ bottom-eft 1000 0
? 2 above cut string height value |0 1 45 blue . 3.5 IS0 Water pipe  mma bottom-eft (1000 0O
The resulting plot can be seen back in Chapter 17.10 Cuts.
Page 223
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17.11

View Plotting "C x|

Plot

Long plot

¥ plot
Drainage/Sewer
Melbourne Water
Pipeline

Plotting Sheets of Cross Sections

In your view ‘Section CROSS’, profile any valid cross section from the model of cross sections called
ROAD 1 Sects. From the View Title Area for view ‘Section CROSS’, click LB on the Profile button and
click LB on any cyan cross section string you can see in any view. Confirm the selection with MB.

Select x plot

Alternatively you can click on option Plot =>Plot and PPF editors =>Cross Sections.

=10 ]

Plot parameter file |

- Motes

(|
]

- Grades

-
sl g

- Cuts

[u |
)

[=}- Section X Plot

- Title block

- ¥ section filtering
- Extra X sections °
- Plot sheet layout
[+- Boxes/Centreline
- (Graph area

[+ Corridors

- X-section points
- Hatching cut/fill
- CutFill area labe

- Paired cuts
[+~ Paired points
- PPF's to indude

View to load details from
iew

| =i

r Global variables

Haorizontal scale

Vertical exaggeration

Text style |1 II
Blat symbals | g
—Graph area width

—
p—r

Model of xsec to plot
Stark chainage

End chainage

r—Primary model x-sections to plot

—
—
—r

Boxes/Centre line

Label type IFZI
Draw and label the primary string I~
Sort sections v

 Sheet size setup
Sheet size wd ht {mm)

—

r~ Plotter parameters
Flotter type

Plot file stem
_,I Clean plot models beforehand

e —
—
[orotdean =

Find |

Finishl

Help |

Also make sure that the vertical exaggeration of view ‘Section CROSS’ is set to [2]. The large range of cut
and fill in the training data files will reduce the number of sections per sheet if you have the vertical
exaggeration set any larger than 2.

To run the ‘Section X Plot PPF Editor’, from the View Button Area for View ’Section CROSS’ click LB
on Printer Icon and select ‘X plot’
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Plat parameter file | 1 basic\Cross Sections. xplotppf E__"I

Section ¥ Plot
- Title block

¥ section filtering
Extra X sections
(- Plot sheet layout

(- Boxes /Centreline
Lo ramk aras

—View to load details from———

Wiew

|

I.Il-H-u—-I

sl Folder *.xplotppf

In the Plot parameter file

|| box located at the top of the

—Global variables
Text style

Flat symbals

panel, LB click on the folder

Cross Sections, xplotppf

icon to bring up the folder
choice box.

Browse to the folder C:\12d\10.00\Training\design\getting started basic and select the file Cross
section.lplotppf. Click LB on [Read]

Select the section view from which the plot is to be generated from by LB click on the view icon button
adjacent to the View to load details from box near the top of the panel. Select view XS. Note: If a value is
typed then the user must then press the enter key to accept the view.

Go to the User title info level by navigating the tree control as described previously. The level should be

selected which will look as follows.

[=]- Section X Plot —User title block parameters
- Notes Title file Inng Sections. thf
I_%I--'ﬁﬂe blodc. ) Mame Value
|+ User fileinfg Main Title 1 | CROSS SECTIONS FOR
i X section filtering 1)Man hite
Extra ¥ sections - 2 |Main Title 2 ROAD1 AREA S
[ Plot sheet layout 3 [Main Title 3 VILLAGE OF RATWAI
[+]- Boxes/Centreline 4 |Sub title 1
Grapz area = | Sub title 2
[+ Corri
b~ Corriciars & [Job Number | SUVA-001
- Grades
[+]- ¥-section points 7 |lssue A
[+~ Hatching cut/fill g |Drawn MEB
Cut/Fill area labe g | Designed FRD
(- Cuts 10 Modelled  [nER
(- Paired cuts
[+ Paired points
‘- PPF's to indude
Tirne, Formmat | @
Start page number |1 E
Start drawing number |1 E
[rawing number prefi | @
Drawing number postrix | @

Text can be entered in the same way as the Long section plotting (Chapter 17.10 Title Info)
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Plotter parameters

At any stage of the editing process, the user can write a binary PPF file that can be read into a panel at a
later time. This is helpful if you want to close the Long plot and PPF editor panel but want to save the
changes. Simply type a new file name into the Plot Parameter File box at the top of the Section X plot PPF
editor and press the enter key.

Plot parameter file | basic\Cross Sections. xplotppf J F‘.eadl Writel

This assigns the relevant file extension. Then press the Write button at the top of the panel.

To read an existing PPF file, the user can choose the file from the Plot Parameter File box, then press the
Read button. This loads any existing parameters into the grid.

Prior to plotting

Return to ‘Section X Plot’ part of the panel

£ Title block
i b User tile info

Select prompt for clean as the choice for
Plotter type |mu:u:|e| ﬁ P P

‘Clean models before hand’. This gives the

Plot file stem [ cross section J user the option to clean at the time of creating

Clean plot models beforehand [prompt for dear E the plot

To generate a plot simply press the Plot button at the bottom of the panel.
Select Yes to confirm cleaning any existing plot models

12d will realise that it needs multiple sheets to complete the job. We supplied the plot file stem preview
cross section. 12d will automatically create as many sheets as it needs to in the sequence. As we plotted to
a model, we will get models preview cross section 1, preview cross section 2 etc. If we plotted to DXF,
we would get files preview cross section 1.dxf, preview cross section 2.dxf etc.

In view Plan PREVIEW, turn OFF all models then turn on the model preview cross section 1. You’ll
notice round objects below the road as shown below.
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B pionpReview -Iix
B¢ =&l =[x @] 4| %] |

1

=

!

/
i |
|

Zoom in on the top cross section in the third column.

Note the annotation in the boxes area. This is all user definable via plot parameters. Note the water string
being labelled automatically where it crosses the road cross section.

=10| |
Bl =|a| <l < a] @] 4] s
] s
WATER PIPE
ipvert FLEL.O0Zm
§.250m| Dinmeter
LJK)S _E.HG

You will notice that 12d starts each sheet by assembling cross sections in the bottom left corner and
working upwards. When it can no longer fit more sections in that ‘column’, it will move to the right and,
starting at the bottom of the sheet, work upwards again. When it fills a sheet, it will automatically go to the
next sheet. All cross sections are presented in increasing chainage order.
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Now Zoom in on the road surface at the same x section and note the labelling of the grades.

¥ Plan PREVIEW 10| x|

Bl 2=l % @] @)% <] s

o

Finally, Zoom in at the base of the sheet and observe the Title block text

12d knew that it could only fit a certain chainage range of cross sections on the sheet and so it
automatically included the start and end chainages for the sheet in the title block.

¥ Plan PREVIEW o ]
B 2| =| x| x| @] @] x| <] 5|
GN OFFSET ‘ o= E| 3 = = E| §‘§| 3| 2|& |
CHAINAGE 80.000
Scale  HORZ 1:250 e et
MEB
WERT 1:125
Damgnad
Chainage FR
Modellzd frghia
Ch 21.860 to Ch 180.000 NEE o
w 'Ihn';1 d-;mgg P:IND’JIQM ?er;d the ;;:prlﬂi 3-11}’:: olﬂhhmd o Project:
ved |approved | Dole e 1E'ﬂn|9";ﬁkrvfsu[ﬁu;urm:l F';:f 1id, e STAZEA

The other sheets will contain similar sections.
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17.11.1 Extending the Natural Surface Beyond the Cross Section
Note that 12d uses the extend concepts when plotting.

When plotting cross sections, 12d uses some of the parameters of the Section View where the cross section
is being profiled. For instance the vertical exaggeration of the ‘Section CROSS’ view determines the
vertical scale of the finished plot.

View ‘Section CROSS’ has an extend parameter that determines the extent of what you see on the screen.
This parameter is however not used for plotting. The amount of the extend required in final plots is set
separately in the PPF Editor panel under Plot sheet layout

[=]- Section ¥ Plot —Plot width parameters
- Motes Absolute extensions -
- Title black Left extension (world units) |5 H
o sech?n ﬁlt!arlng Right extension (world units) |5 ‘E
- Extra X sections to plot
G
: § — Align section parameters
- Margins ) )
Line up centrelines v
i b plot gaps
+- BowesiCentreline lahels

If you were to set the LHS extension to 30 m, you get the following type of cross section plot.

B Plan PREVIEW - 10| x|

RIS EVES IS VRN RS

i

==
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17.11.2Previewing Cross section and Managing Cross Section Plot Files

To preview a plot, just turn on the model containing the previewed plot in view Plan PREVIEW. It is
highly likely that you will need to change some of your plot parameters and repeat the plot and preview
process several times before your plots are as you want them.

You can make changes to your plot parameters and repeat the plot as many times as necessary.

Once the plot is satisfactory, the user can send the plot to a device. Simply select an appropriate device
from the plotter icon and then Click LB on the Plot button.

Plotter parameters |
Ploter type N =] sclcct Plotter Y
Flot file stem Imss section.hp ﬁ
Clean plot models beforehand [prompt for dlear (B 3::3232 mongo -
raster
raster_mono
model
hpgl2 (colour mapping)
hp

17.11.3 Automatic Labelling of Crossing Services on Cross Sections

The “Automatic Labelling of Crossing Services on Long Sections” on page 223 also applies to automatic
labelling of crossing services on Cross sections in an identical manner. Examples of this are seen in the
above Cross section plots.

With the plot parameter files supplied with the training data, the following models are used for services.

survey SEWER PIPE
survey WATER PIPE

This is a user defined convention only. You can use any names you like for this purpose.

When 12d creates a cross section plot, it will search for any strings in the above models. Masks (optionally
using wild cards) can be used in the match on the string name so that only certain strings in the model are
recognised.

To view the parameters that control the service plotting, go to the cuts section of the X Plot and PPF
editor):

i

Plot parameter file | 4 basic\Cross Sections. xplotppf g R.eadl Wn’tel

[]- Section X Plot ~ Cuts - ModelMame mask parameters
Motes Define |Model Mame
[+ Title block set # mask

.- X section filtering 1|1 survey SEWER PIPE | =

E 2 survey WATER PIPE | =

Extra ¥ sections
[+ Plat sheet layout
[+ Boxes/Centreline

-- ¥-section points
F&- Hatching cut/fil
- CutfFill area labe
- &




Chapter 17 Plotting

The levels under the cuts section relate to the offsets, height, label and symbol information that is to be

placed on the plot.
Cuts - Offset parameters
Use |Position b Y Angle | Colour Size | Textstyle |Pre-text |Post-text | Justification | Dedmals
set # {mm) | (mm) |{dms) (mm)
1(1 at cut string height | 2 -0 0 orange 3.5 IS0 /s bottomdeft -2
? at cut string height | 2 -0 0 blue 3.5 IS0 Qs bottomdeft -2

2
|

Cuts - Height parameters

Use |Mode Position X ¥ Angle | Colour Size | Textstyle |Pre-text |Post-text | Justification | Dedmals
set £ (mm) | (mm) | (dms) (mmimn)
1(1 use height of cut point | at cut string height | 2 0 i} orange 35 IS0 InvertRL m bottomdeft -2
? 2 use height of cut point | at cut string height | 2 0 a blue . 35 IS0 InvertRL m bottomdeft -2
Cuts - Diameter parameters
Use | Position X ¥ Angle | Colour Size | Textstyle |Pre-text |Post-text |Justification |Factor |Decimals
set & (mm) | {mm) |{dms) (mm)
1(1 at cut string height |2 -5 ] orange 3.5 Is0 m Diameter  bottom-eft 1 -3
22 at cut string height | 2 5 0 blue . 35 150 m Diameter |bottomdeft 1 3
Cuts - Label parameters
Use | Position Mode Attr | X ¥ Angle | Colour Size | Textstyle |Pre-text Post-text | Justification |Factor |De
zet £ (mm) | (mm) | (dms) (mm})
1|1 at cut string height | do notindude cut string name 2 5 1} orange 3.5  |HELY SEWER PIPE bottomdeft
? 2 at cut string height | do notindude cut string name 2 5 a blue . 3.5 |HELV WATER PIPE bottomeft

In our case, view Section CROSS contains the model of sections we want to plot. If we turn on the above
service models in view Section CROSS, the finished plot will also include the actual pipe strings as well. If
you have a Vertical Exaggeration on the view other than 1, the pipe will appear as an ellipse rather than a

circle.
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17.12 Plan Plotting Using Plot Frames

Plot frames are a set of tools within 12d that permit a series of plan plots to be readily generated and
regenerated as required. The plot frames are superimposed over data in that view and the various frames
‘plotted’. All plots are clipped to size by the plot frames and will contain only the data that is on display in
the plan view being processed. The user decides to plot one or more frames individually or plot a complete
set.

We now need to assemble the data we want to plot in a view. We will use view ‘Plan 1’ for this purpose.
Make sure that the following models are turned on in view ‘Plan 1°.

ALIGMMENT

ROAD1 Sects

ROAD1 Strs

survey ROAD CROWNM

survey ROAD PAVEMENT EDGE

KN I

Select |

Your view ‘Plan 1’ should look as follows.

_io/x]

We want to create plot frames that
encompass the various roads in
the view. We will probably need
more than one plot frame. In our
case, each plot frame will
represent an Al sheet.
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17.12.1Creating Plot Frames

We will create our first plot frame.

User defined plot frames can be placed over the data in the view. These frames show both the sheet size
and plot area borders.

From the ‘Plot Frames’ menu Plot =>Plot frames=>Create
Navigate to the folder C:\12d\10.00\Training\design\getting started basic and choose the title file Plan
Plot.tbf and the panel will be filled out as follows:

i
Titke fie [sicPlan Plot.tof (5]

Plotting |Margin I
Mame WE
Model W ﬂ
Colour Ired—.
Scale 1: [ooo ‘E
Sheet size wd ht {mm) IM—EI
Rotation angle h .@j
Origin — LL,

I

Draw viewport border

| Plotting Margin |
Left margin {mm) WE
Right margin {mm) W‘H
Bottomn margin (mm) WE
Top margin {mm) W‘H

Draw Frame border I

Click LB on the Origin icon
| File <C:\12d\10.00¥Training\designigetting =i

Create | Sameas| Finish | Help |

_ipix)

Select a point in the bottom left
of the view as shown by the
magenta circle.

Confirm the selection with MB.
The X and Y coordinates should
appear in the field.

Then select the Create button.
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12d will transform the panel into the ‘New Plot Frame Edit’ panel (so that you only get one chance at
creating that plot frame). It can be edited later if there is an error.

W Mew Plot

Title file

Flotting | Margin I

Mame WE
Model m ﬂ
Colour Ire.j—.
Scale 1 1000 E
sheet size wd ht (mm) IM—ZI
Rotation angle r ,ﬁj
Origin [+2605.5685 365 ]

Draw viewport border v
Draw Frame border [

il x|
|sin: Plan Plat, thf J

| Cursor /Grid position accepted

Createl Sameasl Finish | Help I

You will notice that the Edit panel is very similar to

the Create panel.



Chapter 17 Plotting

To see our plot frame, you need to use the ‘+’ in the ‘Plan 1’ view to turn on model pfalsurvey. Do a Fit
on the view.

Ri= =
B <] =| @) <] X @] 4 4| <| 2|

Clearly our first guess at the
scale is incorrect. We need to
scale down our plot frame.

In the ‘New Plot Frame Edit’
panel, opposite the ‘Scale 1:’
field, change the 1000 to 500
and click LB on the Set button.

BI=E
B[] =] &) < X &) 4] 4] <| 2|

Click LB on Fit to
fill the view.

In the ‘Plot Frame Edit’ panel, click LB on Rotate. Move the cursor into the ‘Plan 1’ view and notice that
you can rotate the plot frame about it’s insertion point. When you have the cursor positioned appropriately,
click LB and MB to confirm the selection.

Similarly, click LB on the Translate button and move the plot frame in view ‘Plan 1°. You will notice that
the rotation angle is maintained as you move the cursor. When you have the cursor positioned
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appropriately, click LB and MB to confirm the selection.

The final position of your plot frame pfl should look as shown below.

=10l x]
B2 =] &) | %] &] @) x| <| o

You are trying to arrange
the sheet to maximise the
amount of information
shown on it i.e. minimise
the number of sheets.

i
Title file [c:\t2d\i0.001m ]

Plotting | Margin I
Mame ||;.1'E| 1survey E Notice that the rotation angle and origin now have
non-zero values.
Model Ipfﬁ 1survey ;“;I
cal I— That finishes the development of our first plot
e red . frame

Scale 1 |5|3|[;| H

Sheet size wd ht (mm) |,a,1
_ Zi Click LB on Set and Finish.
Rotation angle |334“‘18'48.84' ‘éﬂ
Origin [35 36960.5857  iz.]
-

Draw viewpart border
Craw Frame border -

| CursorGrid position accepted
Pick Set
Translate | Rotate | Finish | Help |
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We will now create the second plot frame.

Click LB on Plot =>Plot frames=>Create again.

e
Title file Isiu:'n,F'Ian F'Iu:ut.ﬁ:ufg

Plotting |Margir1 I
Mame WE
Model Wﬂ
Colour Igreen—.
Scale 1: IEIZID— E
Sheet size wd ht (mm) IM—ZI
Rotation angle Im ﬁj
Origin [55 36960.5857  iz.]
r

Draw viewpart border
Draw Frame border r

| “pfalsurvey-=pfalsurvey” selected
Create | Sameas| Finish | Help |

The panel will initially come up blank.

Click LB on the Same as button, position the cursor
near any one of the corners of the pfalsurvey plot
frame and click LB to select it. When it highlights,
click MB to confirm the selection.

Change pfalsurvey to pfalsurvey2
Change the Colour from red to green

Click LB on the Create button.

12d will transform the panel into the ‘Plot Frame Edit’ panel

W Hew Plot

Plotting IMargin I

Mame WE
Madel m il
Colour Igreen—.
Scale 1: [soo E
Sheet size wd ht {mm) Im—zl
bozsos gl
Origin [75 389175512

Rotation angle

_{o] x|
Title file [c:\t2d\i0.001m (5]

Draw viewport border H
Draw Frame border o
| Cursor Grid position accepted
Pick Set

Translate | Rotste | Finish | Help |

As before, click LB on Rotate. Move the cursor into
the ‘Plan 1’ view and rotate the plot frame about it’s
insertion point. When you have the cursor positioned
appropriately, click LB and MB to confirm the
selection.

Then click LB on the Translate button and move the
plot frame in view ‘Plan 1’. You will notice that the
rotation angle is maintained as you move the cursor.
When you have the cursor positioned appropriately,
click LB and MB to confirm the selection.

Click LB on Set and Finish.
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Repeat for the third plot frame using name pfalsurvey3 and colour blue
[ plan 1 =10 x|

B 2| =la] <l & &)l x| <]

The finished position of
your plot frames should
look as shown.

17.12.2Using the Plot Frame Editor

If you ever want to make changes to one of your plot frames and the panel is not currently on display, you
can use the Plot Frame editor to do this.

Click LB on Plot =>Plot frames=>Editor

Position the cursor near any one of the corners of the plot frame you wish to edit and click LB to select it.
When it highlights, click MB to confirm the selection. The ‘Plot Frame Edit’ panel will appear as seen
earlier.

To shut down the ‘New Plot Frame Edit’ panel click LB on Finish.
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17.12.3Create Plot using Plot Frame PPF Editor

Plotting using the plot frame ppf editor can be started using the plan view plotting icon

Elil*ﬁlilﬁlﬂﬁlil@,\

LB click on plotting icon
This brings up the View Plotting panel

View Plotting *3857

Quick plot

Quick sheet plot LB click on Plot frames
Flot frames

Drainage plan

This then brings up the Plot frame PPF Editor panel.

=
Plot parameter file | g Readl Writel

[=]- Plot Frame —Single plot frame
MNotes Flak: frame I 3]
- Title block

—Muodel of plot frames

Madel of frames | ﬂ

—View to plot

View to plot | !

—Plotter parameters
Plotter type Imu:udel ﬁ
Plot file stem | g

Clean plot models beforehand |.;|.;. not dean ZI

Use drawing numbers in plot file names I

| plotter ok

Flot I Find I FinishI Help I

A

This panel has a tree structure, much like the Windows explorer type functionality. The + symbol near the
Plot Frame text in the left of the panel indicates that there are levels below. To access lower levels, simply
LB click on the + symbol to expand the tree. Expand the tree so there are no more + symbols and every
level is shown.
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EX rlot Frame PPF Editor = 0] =]
Plot parameter file | g Readl Writel
[=- Plot Frame Single plot frame
Motes Plak Frame | jj
(=] Title block
i User title infc |- Model of plot frames
. Gymbols MMadel of frames | ;“;I
—View to plot
View to plot [ ﬂ
~Plotter parameters
Plotter type W ﬁ
Plat file stem

Clean plot models beforehand |._-,|.;. not cean ZI

Use drawing numbers in plot file names -

Find | FinishI Help I

i

To go from one level to another, simply LB click on the text headings on the tree structure. Click LB on the
Plot Frame level. Fill in the fields to the right of the tree using the relevant icon buttons where possible e.g.
select the model pfalsurvey from the model choice box. The fields should look as follows:

[N rlot Frame PPF Editor o ] [
Flot parameter file | g F‘.eadl Writel
[]- Plot Frame —Single plot frame

- Notes Plat: frame | 3]
=] Title block
User title infc| |~ Model of plot frames
..... Symbals Model of frames ||:|1'a lsurvey IQ
—View to plot
View to plot |1

—Plotter parameters

Plotter type |rnnde|
Flot file stem _g
Clean plot models beforehand Idg nEt dean Zl

lUse drawing numbers in plat file names I

1 |+

| ERROR File file <preview plan> does not exist

Plot I Find I

FinishI Help I

4

The plotter type to select is model, as we want to inspect the plot before sending it to the actual plotter.
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In our example, we want to plot more than one Plot frame so we have chosen the Model of plot frames
method. If we wanted to plot a single plot frame, we can select the frame using the Single plot frame
selection tool.

Type in preview plan as the plot file stem. The plot stem specified will form the prefix for the plot name.
This is important for plotting of a number of plot frames. For this example we have 3 plot frames so the 3
plot files produced will be "preview plan 1", "preview plan 2" and "preview plan 3".

Click LB on the Title block heading. Tick the Use fitle file checkbox as follows. This specifies that a Title
file will be used for the plotting.

= F‘I_c:nt Frame —Comman title block parameters
i Motes Standard tile [~ Use title file [+

" Title: line 1 |— @

i User title info

.. Symbols Titelnez | T

— 12d default title blodk parameters
Text size |5 H

Text colour IEYEI'I _I

—Muodel to plot in plotting units
Flat data model I ﬂ

1 | +]

Click LB on the User title info heading and select the title file Plan Plot.tbf from the folder
C:\12d\10.00\Training\design\getting started basic.

ey
Plot parameter file | g Readl Writel

= Pllot Frame —User title block parameters
- Notes Title file [sic\Plan Plot.tbf
=l- Title block

i

o | e [=

... Symbols L Description line 1

2 Description line 2
_3 Description line 3
_4 Drawing number
" 5 Clientname

& Surveyor

7 Drawn
a Field Book
g Checked

10 Date of Survey

11 Horizontal Datum line 1

hd
Once selected, a valid title file will populate the grid with user defined title file aliases. These are prompts
for title box text and once filled out, will be substituted into the title block. Fill out the value part of the
grid as follows. Fill out the form to suit your requirements.

12 Horizontal Datum line 2
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=

Plot parameter file | g F'.e_acll %I
[=- Plat Frame —User title blodk parameters
Notes Title file [sic\Plan Plot. tbf ]
EI"TIEHE leEk_ _ Mame | Value a
User title info — =
.. Symbols _1 Description line 1 DETAIL SURVEY OF
2 Description line 2 ROAD1 AREA S
_3 Description line 3 VILLAGE OF RATWAI
_4 Drawing number SUVA-001
_5 Client name
_5 Surveyor MEE
_j.r Drawn MEE
" g Field Book FE-332
" g Checked NEEB
" 10 Date of Survey 21/1211 B
(11 Horizontal Datum line I
12 I:|orizor113| Datum line ;I
Timme: Farmat I—E
| | 2] Start paoe number  C—

| File file <C:412d10.00%Training‘\design'getting started basic\Plan Plot. thf= exists

Flot | Find I FinishI Help I

i

This panel can be resized by moving the mouse to the extremities of the panel and whilst holding down the
LB near the edge, moving the outline to the required size just like resizing any view. Resize the panel in
both the horizontal and vertical so that it takes up most of the screen. Note Like any panel it can be
minimised by using the standard windows minimise button.

Note that all the value fields do not have to be filled out.
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A new option in version 10 allows us to add a symbol to a predefined location on the plot and also to be
able to automatically rotate the symbol to match the plot frame

Click LB on the Symbols heading

[N Plot Frame PPF Editor o ] 4
Flot parameter file | g Read Writel
= Pl_ot Frame Symbol parameters
Motes Symbaol Scalemode |Scale |Rotate  |Rotation | Colour Y ¥
(=l Title block with plot
-~ User title infi 1|NTHPTS00 Mativescale | 500 | Yes magenta . 100 | 500
- Symbals
< |+
Plot | Find | Help |
Z

In the example above we have selected the symbol NTHPTS00. We select Native scale and then type in
500 for the Scale (Remember the plot frame was set up as 1:500).

To rotate the north arrow with the plot we select Yes for Rotate with plot

The colour for the arrow will be magenta and the north point will be positioned in plot units. Type in 100
for the X and 500 for the Y values

This will position the arrow up at the top left of each plot

¥ Plan PREVIEW 10l x|

At any stage of the editing process, the user can write a binary PPF file that can be read into a panel at a
later time. This is helpful if you want to close the Plot frame PPF Editor panel but want to save the
changes. Simply type a file name into the Plot Parameter File box at the top of the Plot frame PPF Editor
and press the enter key. This assigns the relevant file extension. Then press the Write button at the top of
the panel.

To read an existing PPF file, the user can choose the file from the Plot Parameter File box, then press the
Read button. This loads any existing parameters into the grid.
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Prior to plotting

=R ot Frame ¢ S
o). Title block Return to ‘Plot frame’ part of the panel
User title info
Plotter parameters Select prompt for clean as the choice
Plotter type W % for ‘Clean models before hand’. This
Plot fle stem revien pian J gives the user the option to clean at the
time of creating the plot
Clean plot models beforehand ME

To generate a plot, press the Plot button at the bottom of the panel followed by pressing Yes to confirm
cleaning the plot models.

In view Plan PREVIEW, turn OFF all models then turn on the model preview plan 1.

I n
I L
—
i ek I
+
3 L
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17.12.4Previewing Plan plots and Managing Plan Plot Files

To preview a plot, just turn on the model containing the previewed plot in view Plan PREVIEW e.g
preview plan 1. It is highly likely that you will need to change some of your plot parameters and repeat the
plot and preview process several times before your plots are as you want them.

You are now in a position to make changes to your plot parameters and repeat the plot(s).

When you are happy with the plot, you can change the plotter option in the Plot Frame PPf editor to the
desired plotter. Double click on the appropriate plotter to select.

Flotter parameters Eﬂ x|
Plotter type |m-:u:|e| E

I—. windows
Plot file stem preview pian__||C windows_mano —
Clean plot models beforehand Iprl:lmpt for dear E raster
raster_mono
Use drawing numbers in plot file names E;;Sl (colour mapping)
hp
hpagl2 {colour)
b 7ATE

Selection of the windows plotter option will utilise the current printers/plotter set up in windows.

| finished

Plot | Find | Help | y
A 7

Press the plot button to send the plot file to the selected device.

17.12.5Saving PPF files for use with other projects

For a particular company or organisation, various styles/specifications may have to be consistent for all
plots. If a standard PPF is created for a company this can be saved to the User_lib directory for easy access
for any project. Then for more specific changes, such as the user text (that is substituted into a title file) the
new value can be entered and a PPF saved again. e.g. The designers name may be changed and the PPF
saved with a filename "designers name" for example.

At any stage of the editing process, the user can write a binary PPF file that can be read into a panel at a
later time. This is helpful if you want to close the panel but want to save the changes. Simply type a file
name into the Plot Parameter File box at the top of the editor and press the enter key. This assigns the
relevant file extension. Then press the Write button at the top of the panel. The write process will by
default put the file produced into the current project folder
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[ Plot Frame PPF Editor ) Im] |

Flot pHH'I'IEtE’ file I r.h--.-ll |.u.-;+..-.| J
= x|
EI- Plot Frame e If the user wants
i Motes Plat Frame .
EI Title black to saveittoa
- Title blo .
L User title infc |~ Model of plot frames User_le
Model of frames directory for
example, they
~View to plot must click on
View to plot [User_lib] to
1| open that folder
—Plotter parameters
Flotter type
Plat file stem [Lib] '/ v
[User Lib] 3
Clean plot models beforehand (g ose]
[Browse reset]
Use drawing numbers in plot file ' [Delete file]

Type in the file name Plan plot
Select Open
The file name is placed in the ‘Plot parameter file’ text box.

Select Write to save the file

[E¥] select the file to open x|
768 o

Name » |-[Date.. |-|Type |-[Sze ||
This folder is empty.

Desktop

e

Favorites

iﬂlﬂ

Computer

[PLAN PLOT -
<] Cancel |

IFlIes " plotframeppf)
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17.13 Long Plot Manager

A new option in version 10 is the Long Plot manager which as the name indicates will allow the user to
load and change existing plot parameter files more easily.

The user doesn’t have to wade though the countless options in the editor but instead gets to easily change
those parameters that have already been set up

A preview option also allows the user to check what the plot will look like

Return to the Long section view and select option Plot =>Long Plot Manager

N LONGSECTION PPF MANAGER ===l

E..
Box Position & Size Read File Options
[+l Box Parameters Project PPF's | Z'
‘- Manager Defaults Other PRF I g
—Copy File Options
Base PPF I [=
ey PPE I [=

General Parameters

Horizontal Scale: | ‘EE Vertical Exaggeration: | H
[ &b | B Manual Datum r
Existing Tin I—ﬂl Global Textstyle | II

rPlot Selections
String to Plot |

Plot File Stem |
Flotter type |mode!

ey

[SelectaPiot Parameter Fie Optiort...
Read | Copy | Updatel Plot | Previewl Finish | Help |

Firstly we need to make a copy of the plot parameter file we used earlier in this chapter. This will be copied
to a plot parameter file in the project folder

We select the previous parameter file called Long Sections.Iplotppf from the folder
C:\12d\10.00\Training\design\getting started basic. We then enter a new parameter file name which will be
the copy but stored in the project folder

Copy File Options
Basze PPF JC:\12d\10.00YTraining'design\getting started basiclLong Sections.|plotppf g

New PPF [OCALLONG SECTION.plotpof [ ]

Click on Copy to make a copy of the parameter file
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The newly created file is shown at the top of the panel.

[N LONGSECTION PPF MANAGER =10l x|

- General Parameters

-~ Box Position & Size ~Read File Options
[+l Box Parameters Praoject PPF's JLOCAL LONG SECTION.Iplotppf z|
- Manager Defaults Other PRF [ g
— Copy File Options
Base FPF [ [=
e PRF [ =

General Parameters

Harizontal Scale: I—H Vertical Exaggeration: I—EE
Datumm I—H Manual Datum u
Existing Tin | @I Global Textstyle | II

rPlot Selections
String to Plot |

Plot File Stem |
Plotter type Jmodel

@ E

[New ppfuritten ... <same as>Base ppf << Existing ppflisthas been updated and current ppf displayed =»>
Ldl&ﬁymlilmlﬂlml

Select Read to load the parameters from the new file into the manager

[N LONGSECTION PPF MANAGER =lo =]

- General Parameters

-~ Box Position & Size —Read File Options
[+l Box Parameters Project PPF's |LOCAL LONG SECTION. Iplatppf 2'
- Manager Defaults Other PRF [ g
~ Copy File Options
Base PPF [ =
Mew PRF [ =

zeneral Parameters

Horizontal Scale: |500—H Vertical Exaggeration: IZ—H
Dt I—M Manual Datum o
Existing Tin [romo | | GlobalTextstyie [so T
rPlot Selections
String to Plot |ALIGNMENT->ROAD1 3]
Plot File Stem |preview long section @
Plotter type Jmodel ﬁ

[<1>PlotParameter File successfully read ...
Copy | Update | Flot_| Preview| Finish | Help_|

In the panel above we see some commonly changed options such as Horizontal Scale, Vertical
exaggeration and Existing tin

Any of these options can be changed and a preview plot can be created where the plots are spaced
according to the pagination.
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called LPLOT PREVIEW
[FE]12d Model 5M 10.0C1a RC 4 (nt.x86) - Project "C:\12d\10.00\Training \design\getting started basic\STAGE1\STAGEL" - [Pla = Iﬂlﬂ
% Project FleIj0 Edit View Models Strings Tins Survey Design Draftng Plot Report Utlites User Window Help - B X

Select Preview to write the plots to the models specified by the parameter file to a newly created plan view

o

[ I | | O "2 o v onl [ o

PO xelemTlsToffAllKmM FEERADOILZL25Z2 022 2nEast 1Ry ?

e

N

s

ANONONX#

5

N

ST T

FANB S TEA

.

5

[

3

HEH

—

B 2| =] @)« % &) @ 4[] =

1 | Eone |Ecross |Elrreview |7z [E|LrioT PREVIEW 4 p
[[c2p] um]

|Ou1putWindow | |Background tasks |

Options edited under the Boxes section in the plot parameter file can also be seen and changed by selecting

the Box Position & Size branch

8 Lonascomon prrmamscen i
[=]- General Parameters
ositio Position Choice | DefBox Size | Plot Size | Active | Titie 1 | Tit 3'
- Box Parameters 1 [Blank Box 1 15 15 I il
i Manager Defaults —
2 | Blank Box 2 15 15 |_
3| volumes Cut /Fil 30 30 |7 Volumes ﬂ
| Offset String 2 25 25 [ él
" 5 | Offset String 1 30 30 — il
& |Depths cut /Fil 30 30 [¢ Depths
7| ¥ Coords 30 30 I_ Northing
_3 ¥ Coords 30 20 I_ Easting
" g | Desian Surface Levels 30 30 |7 Road 1
E Matural Surface Levels 25 40 |7 Natural Sul
11 | Offset String Chainages 30 30 [
E Chainages 30 30 IT Chainages
13 |Superelevation 30 30 I_ Super Elevation
[ »
Read and Set Options using Manager Defaults
’7 Position | Def Box Size| Plot Size | Tite 1| Tite2 |
[Refer <LPLOT PREVIEW > plan view for previewof plot...
Read | Copy | Updatel Plot I Preuiewl Finish | Help I
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Once we are happy with the preview plots the plotter type can be changed for the final plots

Plot Selections

String to Plat [ALTGNMENT—-ROAD T 3] ‘

Plot File Stem [preview long section kB elect Plotter |
Flotter type |mcde| €

Read Copy | Updahel Flat | Previewl Finish | Help

Prior to sending out the final plot select Update and then Plot
Select Finish to exit the Long Plot Manager

|»

windows_mon:

model

hpgl2 (colour mapping)
h

P
hpdl2 (colour)
hp 7475
DWG 2010
DWG 2010 ACD colours
DWG 2007
DWG 2007 ACD colours
DWG 2006
DWG 2006 ACD colours

DWG 2005
DWG 2005 ACD colours
DWG 2004
NWE 2004 ACD rolors
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