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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 optionin 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 Sarted 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 12d to achieve typical civil
engineering tasks. The Getting Sarted 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 Sarted for Design manual is available as a printed manual and as a PDF file on the 12d Model
9 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 12d Model software.

Getting Started for Surveying

There isalso a Getting Sarted for Surveying which has the first seven chaptersin common with the
Getting Sarted for Design manual (on-line help and basic modelling) but then divertsto cover topics from
the direction of a Surveyor whereas the Getting Sarted for Design manual continues on with alignment
design techniques.

The Getting Sarted for Surveying manual is available as a printed manual and as a PDF file on the on the
12d Model 9 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 12d Model Practise version.

The number of points used at any timein 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
Theinstalled icon on your desktop for running the practise version of 12d with these training filesis
labelled 12d 9 Practise.

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

The 12d Model 9 Installation DVD can be used to install the Release and Practise versions of
12d Model 9.

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 8 or 12d Model 9

For a new installation of the Release version of 12d Model 9, the user is provided with
(@) one 12d Model dongle
(b) one 12d Model 9 Installation DVD

(c) an email with the 12d Model 9 authorization file nodes.12d9n attached, or a folder with the
12d Model 9 authorization file nodes.12d9n 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 9 are on the
12d Model 9 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 M odel 8 or 12d M odel 9

Existing 12d Model 8 or 12d Model 9 users already have a dongle and so are only provided with
(@) one 12d Model 9 Installation DVD

(b) an email with the 12d Model 9 authorization file nodes.12d9n attached, or a folder with the
12d Model 9 authorization file nodes.12d9n or nodes.4d in it.

For existing 12d Model 8 users, your existing dongle can be used with 12d Model 9. If 12d Model
9is already running on your computer, please uninstall it before installing a new version of 12d
Model 9.

The notes and video for a new install of the Release version of 12d Model 9 are on the
12d Model 9 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 9, all that is needed is:
one 12d Model 9 Installation DVD

or 12d Model 9 Practise downloaded from www.12d.com

The Practise version must be Registered with 12D 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 9 are on the 12d Model 9
Installation DVD or can be downloaded from the 12d web site www.12d.com under the 12d
Model 9 Practise area.



12d Model




Chapter 2 Before You Begin the Training

2 Before You Begin the Training

21 Installing the Training Files

If you have installed Training from the 12d 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 dial ogue assumes that the working folder (i.e. shortcut) of your 12d Model 9 or 12d
Model 9 Practiseicon is set to

c\12d\9.00 for the Release version of 12d Model
and
c:\12 Model 9 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 thismanual, itis
assumed that thetraining filesareinstalled in

¢:\12d\9.00\Training
All the required materia isaready in the Training folder.

2.2  12dIconson your Desktop

It is recommended that you use the 12d Model 9 icon for the Release version or 12d Model 9 Practise icon
for the Practise version whilst initially working with this training manual. The reason for thisis 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 islimited 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
exampl e feature can be completed within the limits of the 12d 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 2000, XP and Vista.

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 isinstalled into the
folder c:\Program Files\12d and various subfol ders below. The training data and user areas, are installed
into the folder ¢:\12d9.00 and subfolders below.

When the software was installed, the 12d Model 9 program icon is setup to point to the folder ¢:\12d\9.00.

The tutorial is about designing aroad and the training the files have been set up in afolder
¢:\12d\9.00\Training\9.00\Design\Getting Started Basic.

Aseach 12d Model project you work onwill have different files, it is strongly recommended that you keep
each project in aseparate 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.

Either numeric or alpha characters and spaces can be used in 12d Model project names so you may prefer
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2.5

2.6

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 internalififes, all
andoutput files, mtf files, chains, plots andreports 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 @@agel in the foldeHighway\Stage
1 and the projeciage 2 in the foldeHighway\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 42).

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 itsedfiould not be manipulated except from withi2d
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\12dmode\9.00\set_ups
c:\Program Files\12d\12dmodel\9.00\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\9.00\user
c:\12d\9.00\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.

In the above case, the folders shown are for 12d Model 9. As implied, the files in these folders will never
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be changed automatically by the installation process when you reinstall alater 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 variablesin Appendix A of the on-line Reference manual.

USER_4D

USER_LIB_4D

SET_UPS 4D

LIB_4D
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3 12d Model Help

The 12d Help can be accessed by selecting 12d Model on the Help menu item on the main 12d Model

menu.

0n help
12d Model
12d Macro Manual

12d on the Web »
About 12d Model
Email info to 12d
Dongles

System Information

Help on Microsoft's help system
12d Model help
12d macro programming language help

links to web site www.12d.com

12d Model modules authorized

email details of your 12d Model to 12D Solutions
dongle testing panel

brings up Microsoft's System Information panel

Alternatively, individual topicsfor apanel or menu can be invoked by using the F1 key or the Help button

on any 12d Model panel.

More information on the Help system will now be given.

Contents

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

Help Topics: 12d

Contents | Index | Find

@ 3 Starting Up
@ 412d Model Help
@ 5 Yiew Menus
@ B Projectsz
@& 7 File 10

@ 8 Data Input
@ 3 Data Dutput
@ 10 Digitizer
@& 11 Edi

@ 12 Models
@ 13 Views

-4 12d Model Reference Manual V8,00
@ 1 Installation of 12d Model 8 Releaze Wersion
@ 2 Installation of 12d Model 8 Practice Werzion
@ 3 Toolz and Conceptz

Click a book, and then click Open. Or click anothertab, such as Index.
A
v
Open | Prirt... Cancel

Warning - only topics in the Help can be accessed through the Contents list so any folders in the Content
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.
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For example, double clicking on Tools and Concepts expands the next level of Tools and Contents.

Help Topics: 12d

Contents | index | Find |

Click a topic, and then click Display. Or click anaother tab, such as Index.

@ 3 Tools and Concepts -
@ The Mouze
@ The F.eyboard
@ Screen Layout

@ Data Types
Tick Box

Ficking Strings

#4E and Ch Ht Teped [nput Box
Tentative Typed Inputs

Picking “ertex Ids [Point Mumbers)
Shapz

Ewpressionz in Panel Fields
Special Panel Fieldz
M eazures

) g o) [0 [0 [-0) [-0] [-3] [2] [

Test Unitz W

Dizplay | Print... Cancel

Double clicking on the topic Picking Strings will then display the topic.

The Contents then disappear |eaving Hel p open at the selected topic.

File Edit Bookmark Options Help

antents| 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

Tofast pick a string, simply move 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.
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Index
The Index option searches through all entriesin the Index of the Help.
Asthefirst few characters of the required entry are typed in, the matching index entries are displayed.

Help Topics: 12d

Contents  Index |F|nd I

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 ~

three states
tick mark z
tick, marks
tadpoles
TICK_DR&w_CROSS_4D
ticks
uzer sumbolz
tif
tift
time_farmat
tin
tir analysiz
tin agpect
tin aspect inquire
tir boundary v

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.
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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 runsto 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 contains eveny word from your help
file(z).

To create this list now click Mext.

* Minimize database size recommended)
™ Maximize search capabilities

(" Customize search capabilities

| R | |

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

Corrterrts] Index  Find

1 Type the word(s) you want to find

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

3 Click; a topic, then click Display

8120 Survey Guide

About 12d Maodel
ACAD Plot b ap File
Add

Add

&dd
&dd j

1753 Topics Found | | Al words, Begin, Auto, Pause |

Display | | Cancel |

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

K B Colour Height Range for Tin |:||:[E| \

Tin |
Range file - @|
[ |

¥| Help button to go

] directly to the Help
|—| - /l/ topic for the panel.
I

Clean faces model beforehand




12d Mode

F1Key
Another method of invoking Help is by using the F1 key asfollows:
when amenu or panel ison the screen and has focus (the menu or panel title areawill be highlighted),
pressing F1 will bring up the help for that menu or panel.

War ning - some of the items on the Srings 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 apanel, 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.

Navigating in Help
Once at atopic inthe Help, the << and >> huttons 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.

print the )
current topic go back one topic go to next topic

File Edit Bookmark Optionag Help

Eu:untent$| Index | | Prirt | £4 | 23 |

Drape

Pozition of option on menu: Tins =>Drape =>Drape
The drape operafion is simply sectioning along a string.

Draping is & very useful method for attaching a z-value for strings defined in plan only.
For example, cadastral information often has only (<) co-ordinates. The drape
operation could be used to apply 2~values to the cadastral information, for example,
z-values from the natural surface tin. The draped cadastral information would then siton
the natural surface and could be used effectively in perspective views as well as plan
views to delineate properies etc.

Instead of simply producing & section along a string, drape can also be used to
produce aface for every segment of the string by draping the segment onto 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 ta 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 in a
wiew can be draped.

On selecting drape. the drape panel is displayed.

Becauseit 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 fileis on the 12d Model 9 Installation DVD in the folder
Documentation\Reference_Manual.
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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 alist 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 Arcept 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 releadedhis 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, so@wing 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 9.0 icon will have
been created on your desktop. Double clicking on thisicon will take you directly into the 12d\9.00 folder.

[N 12d Model 9.0 Beta 17 (nt.x86) - Project Selection )

Client ™

Ix

|'.|'ersion |Name |Erw. Config |Folder |Last Accessed
]

test C:\12d\9.00  Sat May 09 13:02:26 2009

) |C o |65 X | s | |

;I No Preview Available
: _'l_I

—Praject to open

Advanced [
Project folder [c:\izds.00 =
Project name |
I
Prooeed' New | Nodesl Quit | Help |

4

Onceyou are inside 12d, the Project Selection panel will appear.
To create anew project click the LB on New button at the bottom of the panel.

=

Advanced [

Project name |STAGE1

Folder |C:‘n,lzd‘n,g.DU‘-,Training‘n,design‘.,getﬁng started basic
Create working folder rd
C:\12d\9,00'Training\design'getting started basic\STAGE 1\STAGE 1. project ‘

Description /

4
By clicking the LB on thefolder icon, navigate to the/

folder C:\12d\9.00\Tr aining\design\getting started
basic

Type in the Project name 'STAGE1’

Leaving theCreate 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

" o

| Folder <C:\12d\3.00%Training\design\getting started basic> exists
Createl Open Quit I Help |

Click LB on Create button to create the project.




Chapter 4 Basic Operations

Notes:

1. Itisimportant to select names that are meaningful to your job as you may have several projects
associated with alarge or complex job.

2. You only need to create a new project once. To access this project in subseguent 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.

RULESFOR ENTERING DATA INTO PANELS

Important: The cursor must be locked into the appropriate data entry field when typing datainto 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 datafield 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 amistake, you can always select the erroneous entry by doubl e clicking over it with the mouse
LB. Thetext should then appear highlighted. Asyou retypeit, the old entry is del eted.

When filling in datain 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, wigtthgeProject 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

| E Ibase ;«,I |rE|:| g | ﬂ |1 EI gl
[P L x]effc TS|t olfF alfx

71

e ~ ~
VB2 =l << &l %] <] 2]
O, EIE
C Property | Value
| DA Project Mumber 12345 =
ag’; P Drawing Mumber
ﬁ:pf Site Address 1 BROWN ROAD
@‘ Job Title 1
< Job Title 2
O, Job Title 3
ég‘ Job Title 4 -
$ Client Mame RR DEVELOPMENTS
+‘ Customer Mame
4 Manager Mame
,Z,‘ Surveyor Name NEB .
o Click on &t to save the
esigner Mame PD . L.
/ — details andrinish to close
w0 Checker Mame
., the panel.
Checker Name
'\-f\.. The name of the checker
1, _ \
! ~ \
ki,
Set Load I FinishI
. 4
L




12d Model Getting Sarted and Training Manual

4.3  Thelnitial Screen Layout

The default background colour for aview isblack. Black isthe 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 Screen maximise
main menu bar minimise button

Snaps tool bar +

[FFl12d Model 9. Beta 12 (nt.x86) - Proiect "C:\12d19.00\Training\design\getting started basic\STAGE1\STAGEL" - Client

Project FileIf0 Edit Vew [Models Strings Tins Survey Design Drafting Plot Report Utiiies  User  Window

E = e Y | e | e ] [
AL 71, L 0L B

toolbar

View title CAD control bar

View type rea

and name View button
area

¥— CAD tool bar

5
s
2,
E- view workbook tabs
‘ Screen message box View coordinates box
. [l . : 4 b
| [ Jcarlhmscrd ]
QOutput Window
Output
window
To make the Getting Sarted manuals easier to print on in-house printers, al 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.
Page 26 May 2009
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o Maximise
Minimise ¢
O] x|
Close

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 areato the left of the Minimise button). To reduce it back to its
original size you can hit the restore icon.

=10l x|

- B 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.

[EZ]12d Model 9.0 Beta 12 (nt.x86) - Project "C:\12d\9.00\Training\c i =1}
E Project FEile1fO Edit Wew Models Strings Tins Survey Design  Drafting  Plot Report Utlities User Window Help -0 X

il o == —— | — | | | I S | m— e e | rg v | ) —
IFIT %] 6IE w) 1) sIIT ofF All ! e} a)

. (B <] =] @ =] %] &) @] %] <] o]

| Recale JET|
Auto »
Edit func »
Edit data
Recale  »
Recalc all
User 4

Edit chain »
Run chain k..

EpOPRERN AN F UERNKODOX N

[E]a 4P
Jfeap]omlfscre][ ] .
Output Window
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44  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 Edt View Models Strings Tins Survey Design Drafting 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 fouRbpgcts=>12d M odel menu.

Project | BleIf0  Edit Wi E
. : x|
[ Projects ] T
0
Mew pen
Copy
Open Rename
Check base points
C
Ry Details 3
Check base points Management
Details » Restart
Save
Management 4 lres
Restart cllick on 12d Model menu Utilities b
brings up the old menu Delete
Save
Tree 12d Model 3
User 4
Utilities k
Delete
12d Model
User 3
12d Model Menu
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 othan 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 ook 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/DXF. This instruction is documented as...

File /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 /0’ 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

12 |
Projects g
File If0 File x| |
oo Datainut =
f=ne Data output  12da/4da data
Models  pigitizer ArcView SHP
Strlngs Layout input Xyzs
Triangles Layout output Xy zs ptid
Textstyle input o 7 ceperal
Sur'utrey Templatesinput g Epson
DES‘Q_” Templates output  cjyilcad
Drafting Screen dump DEM
Plots Map file DGM
Rgpt?rts Map file convert  pay (complex elements)
Utilities Map fle (old)  pgnva
User Label map file DGMN New
save [ Zxit  |Jge Label map file Genio
T Editfile e —
User Keays
LandxML
MapInfo MIDMIF
SDR. Map
TP Setout
TP Stakeout strings
Cld k
User

Alternatively, you can use the ‘Drop Down’ menu bar to get to the same point ...
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File Ij0 | Edit Wiew Models Strings Tins  Survey Design

[File 107 §| ﬂh

| Datainput M [DataInput]

] Data output ’ 12da/4da data
Digitizer g ArcView SHP
Layout input » XYZs
Layout output Xy zspt-id
Textstyle input ¥y z general
Templates input BCC Epson
Templates output g Civilcad
Screen dump DEM
Map file DGN

Map file convert

Map file (old)

DGM (complex elements)

DGM Wa
Label map file DGM Mew
Acad t map fi
cad output map file DWG/DXF/DXE
IUse Label map file ;
Genio
Edit file
Geocomp
U ]
SEr Keays
LandXML
MapInfo MID/MIF
SDR. Map
TP Setout

TP Stakeout strings
Cld 3

User ]
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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.

IEY

Format Ide T 2' The panel is placed on the screen at the location

File |—J where the mouse cursor was when LB was
clicked.

Map File I— J

Pre¥posthix far models I—

Target laver I—

Mull level value -0gg

Default inewesight ||:|25—

Spline approximation |12—

Mames m EI

Images Iigru:-re— ZI

Blocks [tosymbols | =]

Block attributes Iign.;.re—zl

Only create visible symbols
Translate 3DFaces to Faces

Use 12d Acad colour numbers
Create 2d/3d polys from cirl points
Head to tail pointsflines

Only load visible layers

Load paper space

Load xref files

< TTRRRR A

Read | Finish | Help |

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 { x| in the top right hand corner or clicking LB on
Finish at the base of the panel.
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45  Toolbars and Controlbars

CAD Toolbar and CAD Contolbar

In 12d Model there are CAD options which are available under both the Srings =>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
barsand Control bars. Tool bars just have icons on them but Control bars have icons and also controls
such as amodel 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 aflyout panel. Whilst till holding down the left
mouse button, the user can move along the flyout toolbar to the appropriate option.

[E] 12d Model 9.0 Beta 12 (nt.x86) - Project "C:\12d\9.00\Training \design\getting started basic\STAGE1\5T.

E@ Project FileIjO Edit View Models Strings Tins Surwvey Design  Draftng Plot  Report  Utilities

i ] foese == [ —=- 1= .
[P [T x|clf€ w|x|s|T offF aff¥ : Elfe) 3

.......... ﬂﬂ@ﬁlﬁl@lﬂﬁlﬂ% \ CAD Controlbar

CAD toolbar

k

k

Y

Y

k

k

kb

[

kb

CAD Change String
flyout toolbar

b b

b

Nb DENRIDOXN +

QUYL A7 b O 4 58|

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 aproject

| ] foase o | | = =S e

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 befilled out. e.g. colour, linetype etc.
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model box base existing models
Il:uase \_,I :

thisfield 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 isto be used, the user simply types
the model name into the field.

o g colour box red standard 12d colours

thisfield 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

| ﬂ height input Measures menu

thisfield 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. Thisisregardlessif the z value was specified in an XYZ
box.

If no valueis 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.

|1— = linetype box 1 valid linestyles

thisfield 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 ght box
I_ = weig

thisfield allows the user to typein a line weight for the cad item created

ves ZI button

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

ﬂ 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.

_¢_ [Cad]
FI .
=>
, Srings=> CAD menu Paints ,
F
:;(" Lines k
Fi
O Intersect b
Fl
- \ Cirdles »
FI
- CAD Toolbar Arcs ,
o
[
aﬁi; Polygons
[
ﬁj‘ Text
@, Symbols r
O Fills 3
F
QEI, Images b
&, Madify 3
Fi
#* Change paints r
L F |
4’ Change segments 4
a
Change strings *
Fi
x Delete 3
Fi
Acad 3

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 thereis no panel or menu involved with the CAD tool bar
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

Srings =>CAD menu.
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CAD Text Toolbar and Text Controlbar

The various Text options are:

ﬁ I—l ﬂ IFJ [Cad Text]

Create Text
Edit Text

Srings=>CAD =>Text menu g’
abc

Text Controlbar Simple edit

ahe  Simple create

Create
CAD Text Toolbar
Create v
Create 5
Rotate v

L I Rotate j
LY TOOS 5 Y BRI AL

"ﬁ'f 4

Maowe v
Move j
Height
Text
Style

Colour

Resetj
Label perp. offset
All

—5.; Celete

Text can occur as atext 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 aplan view), a
justification point, arotation, an offset and araise value. The vertex and justification point only coincideif
the offset and raise values are both zero. All text on a4d 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.

BRAETITG P rE@C Y AY

For text options, the created elementswill 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

P oo

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

Field Description Type Defaults Pop-Up
ﬁ Textstyle data box

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

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

[Edit]
[Sameas]
[Clear]

If you require adifferent 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.

IEY

Favorites | ZI
Text style |1—i|
Textunits [world ZI
Height @) [10 AA
offset@ o 1f
Raise ) o ‘H
Justify  [bottomdeft ZI
R —
Slant Inn— ,@j
Xfactor [T d

| text 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 textstyleicon or entering a value into the input
box to the left of the button.

IF .ﬁi 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
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Symbol Controlbar

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

Symbol Control toolbar ——p ]| [ g o 2]

Users can define their own symbol sto draw at vertices of 12d Model strings. The definition of symbolsare
stored in afile called symbols.4d.

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

Field Description Type Defaults Pop-Up
g‘l Symbol data box
On pressing the Symbol data button a panel appears

x| 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).

[Edit]
[Sameas]
[Clear]

plel Y
B sclect symbol

(Al
The current symbol can be

Symbal | "
Colour - 3 selected from the Symbols list
brown = 12d Standards 3 and the colour, size and rotation
Size [5 i 12d_standards 3 can be manually set
Rotation |,:,n o [ alignment Styles 3
Cadastral k
S I':' j Communications 3
Raise ||:| ‘& o™ »
Dimension g
| Drainage 3
Drainage BCC g
Set I Sameas I I g
Electricitv L

o [ 5 [45° 2]

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.

| e

Users can type in words (or part) to describe the option they require and alist of menus appear when the
parameters are met

|bre ﬁ

Add breaklines (Tins->Edit)
Check breaklines (advanced) (Utilities-=A-G)
Chedk breaklines (Tins)
Chedk breaklines (Utilities-
Check breaklines fast (advan
Chedk breaklines fast (Utilities-=

M check Breaklines for - 0] x|

—Data to check
Model | T ;”"I
Double clicking LB on B
the Topic activates the [ TI0GES o
P Inbersecting strings with walid heights | ﬂ
menu
Duplicate vertexes af different heights | ﬂ
Identical skrings in all details I ﬂ
Self chedk strings [+
Zolour For interseckions | 5
Clean models beforehand r
Repart: file | g
Simple rosses v
Chedk I Finish I Help I
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Snaps Toolbar

4.6

4.7

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

Snaps toolbar——— = £[7"[T x| 6 [ 1 7| 5 [T B[ A[[K ]

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 N From theView drop down menu bar, click LB dview,

- untick theStatus Bar checkbox. To turn it back ON, repeat

the selection but this time tick the checkbox.

Toolbars

L] setusear [
E

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
response appears in the Screen Message Box

v_‘ul

:@‘
Exla You interpret this help message as follows. 12d is asking
e | e 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 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.

4 b

[x=-216.845 y=-32.872 |lcap]umlfscru][ ]

4.9  The Output Window

The Output Window appears as atab 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 isbest to leaveit asis. You can aso convert the output window to aview,
just likea 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 Output
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.

[FIL x|elfc m|T|s|T o[F affx KL L L
+. | Bl 2=l e = & @] @] %] <] s
7.
.
&)
*
A,
=2
.
&,
E.
*a,
?‘lOuu:utWindow £ x
o File not found <{patterns.12da> or <>
ray File not found <acad.pat> or <>
, File not found <objects.12da> or <>
5, File not found <project_macros.4d> or <>
File not found <nwvalues.4d> or <> iy
Wz, File not found <layout.4d> or > _|LI
(o, K1l B
By |Output wm%-

If you wish to close the "floating" Output Window just click was you would with any other view.
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There are three view types availablein 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.

— : Each View has a View type icon and name
| e . EN— 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.e. 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:

[F] 12d Model 9.0 Beta 17 (nt.x86) - Project "C:\12d4\9.00\Training
:[%] Project FEilelfOo Edit View Models Stings Tins

Ti Survey

E Il:uase ﬁ Ireu:l g I ﬂ [
7T 61T 1] 7| s[IT o[ Al w

+. |B 2| =]@ sl & & @] %] <| =] ——— pian view buttons

j‘ * *
9"'“\‘ f *
Menu Fit Shrink Refresh

Add Pan Previous Plot
Remove Zoom Toggle

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

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.

May 2009 Page 41
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4.10

4.11

Basic View Operations
We will now practice some basic View operations

To create anew 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 wor@dn 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 th&* button in the top right hand corner of the view.

pian 2N

S Are wou sure you wish ta close this view? . . .
< Click LB on [Yes] to confirm the action

res 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 obelete.

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 Benamed, Duplicated, Cleaned (removes all points and lines but
the name of the model is retained)D®l eted.

A new feature in version 9 is tiA@ash 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 temporariigemoved (from selection lists) and subsequently reinstated throughdide
function.

It is also possible to copy models between projects KBmkel s=>Utilities=>Copy Project M odels).
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 cursorbmdistshing 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
theEnter 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 Hrger 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 totbleaga in a
field), it is notnecessary to place the cursor in the data field. Just preSsténdey 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 /O =>Data I nput =>xyzs

X Read x (o] x| x|
File Advanced [~ black
’7 File to read | J—‘ blue
brown
& File | yan
o J dark blue
Pretmosthi: for models | ark areen
Default line colour Ired g FOlour dark red
Icons
Default point colour |'5|'E||CIW g areen
arey
Default model for data | ﬂ magenta
IUse super strings [ off yellow
. orange
Add ke view | g e
| red
Read | Finish | Help | white
4 velow
Click LB on the colour icon to bring up the list of
colours
May 2009 Page 43
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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 onSHect 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 asdtieur icon in the previous example or the file box icon at the

end of theile field of theRead DWG/DXF Data panel.

N Read o ] S|
File Advanced [
’7 File to read |

[Map file | J
Pre¥postfix far madels | \

Default line colour Ireu:l 3
Default point colour —~ [yeliow 3
Default model for data |

Use super strings r
Add ba view I—g
| - Message area

Read | Finish | Help |

Choiceicons

Other icons that may be used are:

-

~

o file M tin & textstyleinfo
#= model == Cchoice = lineweight
= colour = colour when i

—  noneseected B/ view
7~ linestyle %1 polygon v symbol

-

Note the message area at the base of the panel (just ab&eadhsutton in theRead 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 Erish 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 theused to be).

As we don't wish to proceed further with this panel click LBFomish or click LB on theX’ buttonin 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 Datainto 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 folde€:\12d\9.00\Training\design\getting started basic

1,42518.5873,36865.3658,71.833, DR, 1
2,42535.232,36859.942, 69,505, DR, 1
3,42556,394,36847.968, 69,349, DR, 1
4,42572,709,36845.796, 67.75, DR, 1

5,42592,277,36845.967, 65,879, DR, 1
6,42606.0958,365458,526, 64,518, DR, 1
7,42612 .6,36847.949, 64,739, DR, 1

5,42410.27,36954.217,72.574, DR, 2

9,42419,677,36955.067,71.904, DR, 2
10, 42433 .789,36954,.5863,70.552,DR, 2
11, 42446, 673,36955,149, 69,777,DR, 2
12,42460.1581,36955.254, 68,955, DR, 2
13,42474,.806,36955.092, 68.24, 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.
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To read in thefile, click LB on File 1/O =>Data I nput =>x y z general from the Main menu.

—loix]
12d gives you the ability to fill in this

I panel once and then save the setup to
’7 Parameter file | iil il aparameter file. Thisalowsyou, on
subsequent occasions, to call up the
Files |Easjc I Furmatl Mapfile I Fendi parameter file and then you only need
_ select the datafile to be read.
"Flle Advanced [N

File to read |— Q To make things easier we have

already created a parameter file and
stored it in Getting Sarted Basic
folder.

Click on the folder icon at the end of
the Parameter filefield.

Read I Finish I Help I

x|

A blank folder panel will pop up, but we will browse for
the parameter file

[Lib] ¢
[User Lib] ' Click LB on [Browse]

[Browse]

[Rrrwes reacst]

[EE] Select the file to open

Look in: j j o . HH
Mame = |v| Date ... |v| Type |v| Size |v| |Ip Ore Level

g ) STAGEL. project

Recenf Items

Click LB onthe"Up one Level" icon to move back to the
getting started basic folder

Notethat if you have created thetraining projectin a
folder different to the one shown here then vou will
haveto navigateto therequired folder
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[EE] select the file to open x|

M oetting started basic j (<] 5 S
Mame “I'I Date ... |v| Type |v| Size |~r|
|| STAGEL || Ptho,X,Y,Z,5tr, StrNo.xyf
Recent Items
Documents Click LB onthe file then click LB on [Open]
Desktop
i
e
Favarites
erare. | ]
Files of type: | Files () | Cancel

[l Read X Y Z General Files o ]

Parameter file I:Str:StrNﬂ'-K?ﬂ g F-._;.l fl

Eilae In__:_ | PSS u__zl_l/_-__ I

Click LB on Read icon to load the parameters

"Parameters

Select the Filestab

Files |Bas:'c I Fm-natl Mapﬁlel Fen::ingl

Using the folder icon browse to the same folder that held

File Advanced [~ | the parameter file (C:\12d\9.00\Training\design\getting
’7 File to read 1L SURVEY.C5V ﬁ started basic) and locate the file DETAIL SURVEY.csv.
You will have to change the File type display to All files

*.)

Files of type: Files [~ dat) Cancel |
Files !é.datE |-I
May 2009
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[Ef] select the file to open £l (o] ) 5]
Lok in: I . getting started basic j '@ ? = B
Mame “I"I Date ... |v| Type |-.-| Size |v|
g L STAGE 1 |®] A1 Long Sections. thf
Recent Items |®| Chapter 16.12da || Cross Sections. xplotppf
| = I_,Cmss Sections. xplotppf.ppf |%| DETAIL SURVEY. 12da
ﬁ DETAIL SURVEY.CSV || GETTIMG STARTED.mapfile
Documents || Logo, IPG |_|Long Sections. |plotppf
|_|Long Sections.|plotppf.ppf |%| Plan Plot. tbf
D || Ptho, X, Y,Z,5tr StrNo. xyf |®| ROAD TEMPLATES. tpl
Desktop |_| Training Cross Sections.xplotppf || Training Cross Sections. xplotpp...
|*. |_| Training Long Sections. lplotppf....
Favorites .
. Click LB on Open
A
Computer
File name: |DETAIL SURVEY CSV | Open
Files of type: | Al files =) | Cancel
Select the Basic tab

The default values for the data are set up here

You will notice that the panel is
mostly filled in from the parameter

‘Files  Basic | Format I Mapfile I Fencing I file. However, you still need to set the
Default line colour |¥Elluw—§ default text field
Default point colour |md— g Select the choice icon then select any
of thetext style
Default text style |An'a| 1centre
= =/
Skip column headers [
Join all [
Default model for data Iunm::wn = | |Arial 2 centre
= IS0 1 centre
Add b view I E IS0 2 centre
— | |salgnData
| File =C:\12d9.00%Training‘\design'getting started b: SAlgn Header
Salgn Title
Read I Finish I Help I
. . 1 | 0
A default model isused in case the data has
coding that the mapping file (See M apfile Select |
tab) can not recognise. [Edif]
[Sameas]
[Clear]
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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

‘Fies | Basic Format | Mapfie | Fencing |

Input mode [Delimiter | |
Delimiter WZI
~ Column number in file
Information Type | Position *
paoint id

=

¥ coord

y coord

string name

2
3
z coord 4
5
=]

string number

I I

Attribute Mode |Narne |'I'1_fpe |Pnsiﬁon#

Select the M apfiletab

A user defined mapping file uses the code found in the datafile 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\9.00\Tr aining\design\getting started basic

‘Fies | Basic | Format Mapfile |Fencing |
Map file TARTED.mapfile g

Pre*postfix for models |sur'uey

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. Thiswill 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

IFARTED.mapﬁIE |L*
|survey

Select the folder icon then select

a——  [open

Folder *.mapfile *.mf

.l

GETTING STARTED.mapfile

Sefect |
7
[Lib] 3
[User Lib] r
[Brows
[Browg® reset]
[O
o ithl

(W Map File Create/Edit

=101 x|

Map file |c:\11d\9.nnxTre J F‘.eadl Writel

[=]- Map File

- Header

- Basic

- Fills

- Symbols

- Tinable

- Vertex Text Data
- Segment Text Data
- Pipes

- Boundaries

- Visualization

A branch structure is used to access
the tabs within the map file

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

FinishI

Help I

P
(= Map File Key Att [Mame |Model Colour Point Line
- Header Key
- Basic 1|BEB TOPQ BAME BOTTOM orange line
(- Fills a|ce TOPO CHANGE GRADE | orange line
- Symbaols . .
3 |CR ROAD CROWM white line
- Tinable :
- Vertex Text Data 4 (DR TOPO DRAIM CL Cyan line
- Segment Text Data 5 | DTMEDY TOPO TIM BDY red . lire
- Pipes g |ES ROAD PAVEMENT EDGE | white line
-~ Boundaries 7 |5EC SEWER PIPE brown . line
[+ Visualization 3 5L TOPO SURFACELEVEL | orange | point
alsTM SLIRVFY STH red i
Click LB on [Finish] to exit the mapping file
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Read I Finish I Help

Click LB on Read to import the data file
Click LB onthe Add modelsto view iconﬂ to display the survey models

|qﬂnlﬂlmlwlrﬁlrﬁzlmlml.
gl Models to Add "1" T

survey ROAD CROWN

survey ROAD PAVEMENT EDGE
survey SEWER PIFE

survey SLURVEY 5T

survey TOPO BAMK BOTTOM
survey TOPO BANK TOP The models are listed
survey TOPO CHAMGE GRADE
survey TOPO DRAIM CL
survey TOPO SURFACE LEVEL Select all model
survey TOPO TIM BDY
survey TOPO WATER EDGE
survey VEG TREE

survey WATER PIPE
unknown

KN i

Select | Click LB on [Select]

—iix
B+ = af«x]a] @)% <]
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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.
B
Bring up the Plan view Menu.
E::::I Adding/removing models =
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'.
@ Fit
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.
._"'-:"" # 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.
I@\ 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
Page 52 May 2009
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of the previous view setting available so that you can return to it quickly. Only one level of previous view
settingsis kept.

% Toggle

There are multiple items under the Toggle Pop Up menu. At thistime, 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 directionsand 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 aso be achieved by clicking MB anywherein
the View Title Area or anywhere in the View Button Area except over the '+’ or ’-’ buttons.

él Plot

Bring up the Plan view Plot Menu.
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5.3  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 dviews=>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 usiWiews=>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 curreexigt. 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 orzoom 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'.

-loix] 1o/
B 2| =@ xf ] @ @] < o B 2| = @fx]ca] @ < o

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

I=NEa

<View Zoom > [Select] [Dynamic] [Cancel] Select destination view - RE to cancel , D toggles 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'.
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Notice that using thistechnique, 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 andYes 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 Bedete andYes to

confirm the deletion.

It is suggested that you maximise ‘Plan 1'.
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54  Deleting aModel

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

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

CH Delete All Mode =01 x|
|

Delete | Finish | Help |

Delete Model |

Click LB on Delete I.-"'_"\-.I You are about to delete 14 Models from the project

" These can be retrieved from the trash bin at a later date

Delete from the project ?
Click LB on Yesto confirm

Yes I Mo I

When models are deleted they are sent to the Trash Bin in case they need to be restored at alater stage.
A trash bin icon appears at the bottom right of the 12d screen

scRL] (]

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

RI=EY
Type | Mame | Deleted By | Time | Select | Restore As
1 |model base Moel 20/03/2009 11:55 |_
_2 model  survey ROAD CROWN Moel 20/03/2009 17:24 I_
_3 model  survey ROAD PAVEMENT EDGE  Moel 20/03/2009 17:24 I_
_4 model  survey SEWER PIFE Moel 20/03/2009 17:24 I_
_5 model  survey SURVEY STM Moel 20/03/2009 17:24 I_
_5 model  survey TOPO BANK BOTTOM Moel 20/03/2009 17:24 I_
7 |model  survey TOPO BANK TOP Moel 20/03/2009 17:24 |_
_s model  survey TOPO CHANGE GRADE  Moel 20/03/2009 17:24 |_
_g model  survey TOPO DRAIM CL Moel 20/03/2009 17:24 I_
? model survey TOPO SURFACELEVEL  Moel 20/03/2009 17:24 I_
? model  survey TOPO TIN BDY Moel 20/03/2009 17:24 I_
? model  survey TOPO WATER. EDGE Moel 20/03/2009 17:24 |_
? model  survey VEG TREE Moel 20/03/2009 17:24 I_
14 |model  survey WATER PIPE Moel 20/03/2009 17:24 I_
? model  unknown Moel 20/03/2009 17:24 |_
15| [
|
Restorel Delete I Reﬁ'eshl Finish |

v

To restore amodel click LB next to the model under the Select column then click LB on [Restor €]
To delete al modelsin the trash bin (like emptying the Windows Recycle Bin)

Select Daocters Az highlight all of the models by clicking LB then RB over the top of the select
55 :|' = column. Click LB on Set to highlight the models and click LB on [Delete]
24 S:QQ =
24 jc.:,k
24 Clear
24 [ Browse waming X
e E—
74 1 Wiarning! Deleting these elements will permanently remove theml
_ You will not be able to restore them if you continue!
Are pou sure you wish to delete them? Click LB on [Y%] to
Yes Mo confirm deleting the
models
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5.5

5.6

Redraw - Fixing up aModified or Erroneous View

Whenever datais removed from a View e.g. turning off the display of amodel, 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.

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

View type View nhame

View tab
T 1 Each tab corresponds to a 12d View.

| Qutput Window
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

Bl | =|a|<lx]a] 4] % <] o
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5.7  Saving aProject

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?

[ save Project Remi x|

| Do you want to save the project ?
ves | Cancel | Mo |

Click onYes with LB to force a Save to occur.

The timing at which this message appears is set from the Main mengjéct =>M anagement
=>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 ysaudagteration
will be lost.

58  Exit

To terminate a 12d session, click LB rit from the Project menWP(oject =>EXxit). 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 furtherSave operation.

5.9  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.

The next time you start 12d,

the projeciSTAGE 1 will Client ™
appear in the previous projects
list. I |'l.|'n.=-_rsiur| |Name Env. Config |Fulds
Double clicking LB on 9 STAGE1 Ci\1:
STAGE 1 in the list and you
will be taken into the project
STAGE 1.
Alternatively, if you navigate to the folder containing the project Projec =
STAGE 1, you will automatically get a pop up list of all available
projects in that folder to select from. STAGEL

Click LB on STAGE 1 to highlight it and then click LB on tHaelect
button. Alternatively, you can double click 8R"AGE 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.




Chapter 6 Basic Modelling

Basic Modelling

Alternative data entry

We will now repeat the process of importing datainto 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 atin (triangulation) can be included in thisfile format so
that the Designer has no need to create a new tin from the survey data. In thisinstance we will assume the
coding is correct but the models are different so that mapping is required. Also atin is not included.

We will import the file ‘DETAIL SURVEY.12da'. To read in the file, click LB &iile |/O=>Data

Input=>12da/4da data from the Main menu.

[N Read 12d Solutions Asc =101 x|
Asdii file Advanced [
’V File to read [L SURVEY. 12da J—‘
Map file IFARTED.mapﬁIE J
Pre*postfix for models Isuruey

IUse map file model when ptfline changes o
Allow #indude to be used N
Convert 2d,3d,4d,poly, face interface to super [

Read I Finish | Help |

&

Click onRead to read the data into 12d Model.

Turn on all of the models

Click LB on the File folder icon then browse back
up to the folder

C:\12d\9.00\Tr aining\design\getting started

basic

Click LB on the fileDETAIL SURVEY.12da

Click LB on [Open] to select the file

Select the map file icon and again browse to the
folder C:\12d\9.00\Tr aining\design\getting
started basic

and select the fIGETTING STARTED.mapfile

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

=101 x|

B¢ =[] <%a] 4l % <]l
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6.2  Saving model listing to afilefor future use

Wewill now perform afunction 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 odiew=>M odels Save/Restore

i

Save |F‘.E5tore I . .
Type in the file namSURVEY.

Pressing [Enter] will add the

File name to Save  [SURVEY. vl J extensionvml|
bz [1 Click LB on the view icon then select
Save | view 1

Click LB on Save
| View <1> exists Click LB on Finish to exit the panel

Finishl

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 conceptsin 12d isthat a TIN can be created from asingle model, asingle view (and
all the models on that view are used) or amodel list. In general, you will use Views to create models since
you can control which models are on display in a View. It isimportant 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 wereformingaTIN 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 breaklinei.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)

=101x]
B | =[] <l < &) @)% < o

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 Tronguia pt=IE

General |Da13 I Nullingl

[N GroUND | ]
[GROUND a

Retriangulate function

Mew tin name

Tin colour Igreen g
Tin style | 1 EI
Model for tin [tn GrROUND, 1 =]

Additional settings
Preserve sirings [ Remove bubbles [

Weed tin |
Cell method r Triangledata [~
Create many i

| ok -no Tin <GROUND > exists

Triangulatel Finish I Help I

[HW Triangulate a Data Sc

General Data |Nu||ir1g|

=101 i

Data to triangulate

~fal]
View F—

—

Daka polvaon

General I Data  Mulling |

—Apply nuling [~
Angle |5— .n‘j
Length 100 H
Combined angle I"?':'—fj
Combined length IE—H

[ov->ommeDy %4

=101 x|

Mull polygon

| "survey TOPO TIN BDY->DTMBDY” selected
| zmin 51.837 zmax 73.003
Finish | Help |

Triangulate]

Page 62
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Fill in the first tab of the panel as shown.

The Retriangulate function optionisused to construct a
function which, when recalculated, will runa
retriangulation on the tin. Place the cursor in the data
field with the LB and type inTIN GROUND’

Each TIN requires a name. Position the cursor in the
New tin name field and type inGROUND'. If you

press the Enter key, this name will also be used to fill in
theModel for tin field but with the prefix ‘tin ’ (see
panel). The TIN name is subsequently used to refer to
this specific TIN.

Position the cursor in the ‘Model for Tin’ field and type
in the suffix 1" after the name so that the model is
displayed as the TIN is created. It is permissible to
overtype this name but this is not recommended.

Click on theData tab.

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

Click on theNulling tab.
Click on theApply Nulling check mark.

There are two options here, you can either set the
parameters to null the external triangles or you can use a
polygon to null all triangles outside this polygon. The
DTMBDY string will be used as the boundary for the tin.
Click LB on theNull polygon stringicon then click LB

on theDTMBDY string followed by clicking middle
button (MB) to accept the string.

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.

Click LB onFinish to terminate the panel.

——
T = = == === <7 L

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

that we have a TIN we can display the TIN datain avariety of ways
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6.4 Tininquire.

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

=]

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

Depth from string
Depth between tins

Height

Slope

Drop onto tin in 3d
User k

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

[N Tin Aspect Ing - I DIEI
Tin [GROUND
| outside: tin

FinishI Help I

Move the cursor over the Tin 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 rlick on the Finish
button in the panel.

i
Tin [crouno )

| outside tin

Finishl Help I

Repeat this procedure with both tHeight andSlope menu
items.

il
Tin [rouno | @)

[ slope=4.8%, 1vin 20.891, 2744’

Finishl Help I
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Once dl three panels are on the screen, move the cursor anywhere over the TIN and

observe what happens. When the cursor is positioned over any onetriangle, 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.

i
Tin [crounD A

| aspect=7°45'39.13"

Finsh|  Hep|

WEET
Tin [crounD a

| 2=53.978 x=42667.276 y=37215.

Finh|  Hebp|

REET
Tin [crounD &

| slope=3.3%, 1vin 29.907, 1°54"

Finsh|  Heb|

4

B ¢l=] &) <l <] @] @] %] <] =

=10l x|

Click LB onFinish on all three panels to put them away. Also click LBXnon 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 thé Sign to pop up the Models to Remove panel.

Models to Remowe "1" x|

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 turnexcept ‘tin GROUND'. Click LB on‘X’ to shut

D! down the panel.
VATER EDGE

urvey WA

tin GROUN

Select I

-1of x|
Elilglglﬁl%lgl = Now from the View buttons,

Culing [off] click LB on theToggle
m.: Line:fﬂes [ori] button to bring up the Toggle

Sewer [nfa] menu.
7 Text [on] k
J.-:'Ej":'{;‘;' Vertices [n/fa] b ) )
7 Vertex indices [n/fa] » | Then click LB onTin
Z values [n/a] r contours. You should see
String names [n/fa] } the following red and green

1 i Rl S contour lines appear.
i Arc centres [n/fa]

" Tin contours fa/a
Tin edges [n/:

Tin flow [nfa] @
Tin solid [n/a] L
Grid [off]

| Rasters [nfa]

L7 Pointid's [nfa] »
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=10l x|

If you click Toggle=>Tin contoursagain, 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 onSettings=>Tins=>Contours and the following panel will pop up.

=

View |1—§
Craw triangles contours v
Continc |1— H
Cont ref I':'— H
Cont colour Ire.j—g
Bold inc s ‘H
Bold colour Igreen—g

|
Set I

Finishl Help I

You can change any of the settings in the panel
including colour. Click LB on the colour icon

at the right end of the contour colour field to
see a popup list of available colours. Select one
by double clicking LB.

Try changing the contour increment (spacing)
from 1 to 5 and the bold increment from 5 to
25. Click LB onSet to activate the changes
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
or theToggle=>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 onFinish 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 or gigri button
in the View Button Area and look at the list of the models that doeitdirned off. Click LB on th&X’
button to terminate the list.

Now from the View menu, click LB on Toggle=>Tin contoursthen Toggle=>Tin edgesThe purpose of
thisisto 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.

1 =101.x]

Bl2=|a] <] a] alx <| s
JLRANEY J /

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 Arrowsand the following panel will pop up.

ahdds = =101 | You can change the size of the arrow
View - E heads and their colour. Click LB on the
I

Draw triandles f colour icon for the ‘Colour for arrows’
s field to popup a list of available colours.

Arrow length (w) [10 e Select one by double clicking LB.

Colour for arrows [darkgreen | = Try changing the arrow length from 10 to
[ 5 world coordinates (in this case metres).

set | Finishl Help |

Click LB on Setto 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 orTibggle=>Tin Flow switch.

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

Click bothToggle=>Tin edges andToggle=>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 facilitiesin 12d to examine the surface we created above.

Create a new perspective view. Click LB on Views=>New=>Per spective OpenGL from the Main menu
and a new view pops up. Alternatively by selecting Views=>Cr eate=>Per spective OpenGL view from
the Main menu, apanel pops up.

EN New Perspective OpenGE =101 x| If necessary, put the cursor in the View
View name [z g name field, backspace over the existing
| entry (or use the Delete key) and type ‘2'.
= Click LB on Create.
Createl Finish | Help |

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 selecWindows=>Tile Vertical

: Project FileIj0 Edit View Models Sirings Tins Survey Design Draftng Flob  Report Utiities User Window Help

| | | N S| N 7 - | o | 0 o | e
[T xSl = 5T oI Al 18, 2L KLOLEL

[ WEEjE —ioi
|Blel=lal < el alx < s Bl 2] =& x| =@l 2| x| & 2] 3] 4] | <] o

s aute
.......... Edit func *
Edit data

Recalc  »
Recalc all
User r

Edit chain ¥
Run chain ¥

I/

B |2 | 4 b
[ |[cap]num][scre][ ] ,
Qutput Window

BpDFRERS

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

[ -ioix
Bl ¢ =@l =X a] @ 4 & #] 3] 4] @] <| 2|

A
Menu
Add
Remove
Fit

Pan

Window

Shrink Orbit

A A

Toggle
Eye

Previous Joy

A
Walk
Drive
Refresh
Plot

We now need to add the TIN to the perspective view. In the View Button Area of Perspective OpenGL 2,
click LB on the ‘+* sign button and double click LB on tin GROUND. Click LB on the Fit icon. Your
Perspective view should now look as follows

[ -loix]
B+ =&)< &l @ % & #| 3] 4] @[ <] S|

e
Ve
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Joy Panel

The Joy (short for Joystick) provides a quick way of orientating your eyein 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 they View panel appears.

o e 4
View |2—g Try clicking LB onln andOut icons

Move IEE— EI
Mode Is;:.— zl @ a

Angular step |15n—£j and observe what is happening. You eye is moving inwards or

ds from the data.
ﬂ outwar
e] 3]
hd

Distance |mn—ﬂi & &
i <] : o

Finizh Hel . .
LI ﬂl If you get lost or zoom in too far, you can always start again by
clicking LB onFit in the View Button Area.

Also try Up, Down, L eft andRight. icons

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 clickltBrom the View
Button Area.
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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’ and tBebit panel appears.

{554

With the ‘Orbit’ radio button selected use the LB to rotate the image in

~Mode the perspective view.
% Orbit ) ) ]
 Pan You can use the middle button wheel at the same time to zoom in and out

in the perspective view
i~ Zoom

" Zoom to Window
" Shrink to Window

= Swivel Camera

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

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

Flip Orbit Direction N
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6.10 ‘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.

[ -inix]
Bl =[a] ¢[x]&] % % & 2] 2] 4] ©] <] 5]

N

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 LBettimgs=>
Tins=>Mesh. The following panel will pop up.

i

View |2—§ Change the settings to those shown in the panel.
Change the mesh spacing from 100 to 10 in both

SEN T ECET I x and y directions and bold x and y spacing from
Mesh x [10 H 1000 to 100. Click LB orset to activate the
Mesh y 10 _H settings.
Bold x |1I:|D—E You will notice that the Mesh can be turned ON
Bold I— and OFF from either the ‘Draw triangles mesh’

U 100 .H tick box in the panel or from the View menu via

Mesh colour [dark green 5 the Toggle=>Tin Mesh switch.

Bold colaur ||:Iark red g

| values set

Set Finish| Help |
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Click LB on Finish to terminate the Mesh settings panel.
(D RI=IEY
B 2| =|al x| al x| & 7] 3| 2] ©] <| 3]
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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

M odels=>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 freggle=>Tin Mesh switch.
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6.11 Contoursin Perspective Views

Sometimesiit is useful to display contoursin perspective views. You do this from the Toggle button.
Simply click LB on Toggle=>Tin Contours as before.

=101.x]

B 2| =&l <% @]l x| & #| 3] 2| & <| 2|

The contour spacing and colours of the Perspective view can be changed just as we did before in the Plan
view. Thistime 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 LBSattings=>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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6.12 Shaded Views

Itisalso 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 LBagyle=>Shade.

[ ol
Bl 2| =|a| <% &] a] 4| & #| 2] 4] <] 5|

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 LBSettings=>Shade.

i

View I-’—'—E Clicking LB in the ‘Shade tins’ field tick box will toggle on
and off the shading. A tick indicates the shade is activated.

Click LB on Set to create the shaded view. All TINs in the
S | Sun position by time | 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.

Shade tins v

Click LB onFinish 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 0Bgghe=>Shade to toggle the
shade off.
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String Picking Concepts

Wewill now investigate picking concepts and how the mouseis 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. Thisusesthe
12d Model Tentative pick. Later we will 1ook 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.

:Ejud Model 9.0 Beta 12 (nt.x86) - Project "C:\12d\9.00\Training\design\getting started hmc\STAGEl\S:( 1" - o
 Project Filelf0 Edit View Models Sirinos Tins Survey Desian  Drafting Plot Report Utlites User Window Help

| | | N N T — - e [ -
T xsffe /x| sfT offF alfx - BL DL L

=lolx]

+, =101 x| [FER =10l

glﬁﬂﬂﬂﬂﬂﬂﬂﬁﬁ@ (182 =] @) | <] e 4| ] 2] 3] 4] @] <] =]

o.

L&

O,

i

@,‘
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s =
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O | vccalet

,,,,,,,,,, Auto 3

.| S

[T, | Recalce »

Ej‘ Recalc all )

=

&,

A [ 2| ap

i, |[capumllscru][]

Output Window
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 Inquireis used to inquire and view the details of atypical line (i.e. string) that is already present in
the View. From the Main menu, click LB on Strings=>Inquireto bring up the following panel.

(1]
Click LB on Pick and then move the cursor anywhere over

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

NOTE: the Sring 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).

_ipix
B+ =[e] =] a] &% <]

,aﬂ""'&“m.
e -L_"\-..
e If your Snap settings are still set to their
default values, you should see the line go
white (shown here as red) and ayellow
(shown magenta) sgquare box appear at the
last location of your cursor when you

clicked LB.

If you placed the cursor over aline:

=101 x|
ﬂﬂﬂﬁl@lﬂﬁlﬂ% If you placed the cursor over a point

= connecting the line segments:

e e .
e 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 ayellow
(shown magenta) diamond appear at the last
location of the cursor when you clicked LB.
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[Inform =
In either case, an Information panel will pop up as shown at right e
f P pop up g Type = File Input

(provided the Info tickbox is set ON - see Chapter 7.4 'Snap Settingsiption =Read 12d Solutions Asci Data
It advises such information as the name of the Model which contains Im§:2;1"";0“m2§g:

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

i i i i ment =
type of string (Super). The colour, line style and number of points in tﬁga T orvey TOPO BANK TOP

line are also returned along with it's length. Name = TER
The x and y coordinates are those of the cursor at the time of the strﬁﬂﬂg:;;;?
‘piCk’. Colour = orange
Line style = BL
In this case the panel shows that the string was accessed via a ‘Lineptfine = line
’ Fpts=7
shap. # attributes = 1

If you haven't moved the cursor very far and now pick with the LB oo =523

again, you will notice that the Information panel changes, the string Line snap =

goes back to its original orange colour and the cursor is now replacefi_ 722252

with a yellow (shown magenta) circle. 7 =67.068
Prof ch = 52.015

=101 e
B ¢ =fa]x] < &) &f %] <| o) st

. Type = horizontal line
o o n

e g Length = 15,5589
'!L_,_\

TR This sequence may seem strange at first.
e What has happened is that the first pick
N 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
ey diamond to indicate that a ‘snap to the nearest
N oS 7 point’ had occurred. 12d is in effect asking
\ S you ‘Is this the string you want?’. To reject

. o the currently highlighted string, without
\ o moving your mouse, simply pick with LB

1! 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 ‘shap 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
shap. 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 igifoequlirpose 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 LBipish 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 viathe 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

Pick OpsiEd|
Segment 6 P
Click with LB onRestart. This resets the pick sequence to start over as if the
Accept previous pick sequence had never occurred.

Restart

Typed input If you now try to click on the string with LB, you will notice that the string can now

be picked again with the LB. The lesson here is that if you ever get confused during
Find by name a picking sequence, the safest way to get operational again is to bring up the Pick
Info Ops menu, sele®estart and start over from the beginning.

Vertex ID
Chainage
-{n) points
+n) points

Intersect
Perpen
Snaps Cad #

Cancel

TheAccept 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.

Thelnfo 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 buttond.nfbenenu 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 onCancel 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.

Snapstoolbar

[Ef] 12d Model 9.0 Beta 17 (nt.x86) - Project "C:\12d\9.00\ Train

Project  File YO \Edit WView Models 5trings Tins  Surn

[ ———
IFTC x[cl[c a]t[sllT ol[F allxk ™

. [T

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

x

Snaps

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

MEW o D

Select accept button

Asyou use 12d you need to access the snap settings frequently, so it is convenient to | eave the snaps menu
on display at al 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 tool bar

[FIL x| elfc w|T|sfr pifF Ak

Point

Line

Text

Grid

Cursor

Height

Vertical snapstoolbar Tin
Segment

Info

Datatip

Fast pick

Fast accept

Fast snaps cad accept

Lists all strings within snap tolerance

[k

o Tefaf= el

e el

I=

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 abbreviationsin 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 atick appears, the
snap setting is toggled ON. The settings shown are the default settings when starting 12d.

=

Ent _Ip At this stage we will focus on 4 of the first 5 boxes: Point, Line, Grid and Cursor.
Line v Upon a successful snap, each snap type returns a unique appearance.
Text N Point Snap - diamond

Grid N Snaps to the nearest point or end of line

e M Line Snap - square

Height "] Snaps to the nearest line

Tin ™ ) .

Tin r Grid Snap - circle N . .

P r Snaps to the nearest grid intersection point

Mame ™ Cursor Snap — circle

Model ™ Snaps to the mouse cursor (X,y) position. Thisis used when drawing freehand.
Tolerance 20

Pt tolerance 10

Info [+

Data tip n

Fast pick [+

Fastaccept |

Fast cad [w

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 labldfed 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 iteft tolerance 10. This figure indicates the current point
shnap tolerance setting is 10. To change the snap setting, clRtktoler ance 10 with LB and the
following panel pops up

TaTk
The point snap tolerance is measured in screen pixels. In
Tolerance |1|:|—E . )

1024 resolution, a point snap tolerance of 10 represents about
| tolerance set one hundredth of your screen width. If point snap is set, then
Finishl Help | th(T clf)sdest vertex within this distance of the cursor will be

selected.

To change the tolerance, lock the cursor inTierance field by highlighting (double clicking on) the
existing text, press the Delete key and type a new Tolerance value. Click 3B tonactivate the new
setting. Click orFinish to terminate the panel.
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Similarly for the Tolerance menu item - click on Toler ance and the Shap 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 isclicked, is considered for selection before any other type of snapisconsidered. 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 astring when LB isclicked, and that string is considered for selection. Also arcsand circles are
considered for selection.

/ F—- - — — — — — — 4 \
snhap tolerance

pointsnap | -
tolerance

line snap position

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

L
\ 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 aFit on your current View. Pick afeaturein 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 shap’.

Remember points are just a special type of string.

7.5  Modesand 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
shappinglf you find that you are snapping to unwanted items, consider turning off models that are
irrelevant to your current operations

7.6  Fast Picking
To Fast pick a string, simply move the cursor near the stringcioit M B or type <enter>. The nearest
string to the cursor satisfying the snap conditions is selected.
Hence usingv B alone replaces a LB followed by an MB.
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1.7

N pefaults o ]
Trash Settings | Mare Settings
Default Settings | System Settings

Colour IEI—E
Paint colour Iyelln:nw—g
Tin colour Igreen—g
Contour colour Icyan—g
Contour beld colour Irrﬁng
1/0 ruil height [ess  ed
Text height (pixels) Iﬁ—ﬂ
Chord/Arc tolerance IM—E

-

Culling

Culling size {pix) I4—E
Corner angle II:I':'—‘@j
Weed tolerance ID—H
Section view exagg IW—E
Perspective view exagg |1—H
Cut valume sign ImTEl
|

load| Set | ‘write] Finish| Help |

Modifying the String Highlighting Colour
12d has various default parameters for the display of dataincluding the string highlighting colour. Thisis
the colour a string is changed to whilst it is selected.

The default highlight colour iswhite but thisis not be very useful if you want to draw stringsin white, or if
you use awhite background colour. In either case, it isimportant 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.

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.

May 2009
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The following panel should appear:

ioix

Trash Settings | Mame Settings I
Default Settings System Settings

Angle mode W 2'
Cross size (pixels) |3—E
Cross size {mm) [ts ‘E
Highlight crose size IS—E
Highlight cross colour WE
Highlight colour IF;
Digplay colours IIG—E
Save interval (min) |15—E
Points per sfring Imm—E
Display predsion |3—E
Box precision |4—E
Formula precision |14—E
Popup length IEE—E
Display reports [ Display editinfo [
Printreports |v  Plan crosses H
Send plots [¥  Function results v

| defaults updated

Load| Set| ‘write| Finish|

Note that the Highlight colour is set to white.

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 anew 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 Appendix J 'Set Ups’ in the on-line Reference manual). For an existing project, all the
values in théefaults 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 deftiuéts.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 fildefaults.4d to a suitable location by clicking on tiiite button to bring up the
Write Setup File "defaults.4d"panel.
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X write Setup File "defaults.4d" o [m] S

=" Found Falder (Read onlyd
ZyiProgram Filest 12d1 2dmodeli 2, 00iset_upsidefaults, 4d

—{* Current folder
C:412d\9.00%Training \design\getting started basic\STAGE1

—{" User folder
i 12dy e, mouser

—{" Other folder
Folder |C: Y12d'g.00%Training\designiget _I
write | Properties| Finish | Help |

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), a2
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 thidaximise icon on the top right hand corner of the view or by double
clicking on the plan view title area.

Minimise Maximise
- |I:I|3<r|
Close

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 CAbntrolbar as outlined on in Chapter 4.5 will be used to define the
characteristics of the created elements. We will change the valuesconthelbar as follows.

name colour linestyle tinability

@kzm E“blue Ehﬂ ﬂh E| §| Elil

model height weight same as

Click LB in the model field and type in ‘CAD'. Click LB on the colour icon and choose the chliegifrom
the choice box by double clicking dfue 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 aldar flyout. Pick the points section of
the toolbar by clicking LB over the create point symbol and keep LB depressed.

RO P EE L RN L aeh R

2
The pointsflyout 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 armbltie 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’ Create Point’ option which is thefirst icon in the flyout.

e
"

Create Point

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

E&l: [ s

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 theCad
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 snapsto 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.

~ioix
(Bl & =& || & @ %] <] =

General
Cursor snap =
X =60.735
Y =27.830
+ye =

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

_ipixi
Bl 2| =&l << &] 4] %] <| 3]
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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.

_i5i x|
B ¢] =] &) gl @ sLeTol
Culling [off]
Linestyles [on]
Sewer [n/a] | ClickLBon'z
values’

Text [on] 3
Vertices [n/a] » /

Vertex indicesﬁ@])/
k

7 valyes [on]
,fi:- Stri mes [nfa] *
+ Attributes [n/a] 3

Arc centres [n/a]

Tin contours [n/fa]

Tin edaes [n/a]

Tin flow [n/a]

Tin solid [nya]

Grid [off]

Rasters [n/a]
Pointid's [n/a] 3

/

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

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 onSettings=>Z values=>Single to bring up the& 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:

X 7 values for Plan View o [m] S

View |3—§
Mode | N ﬂ

Draw z values

v

Colour Ire.j—g
Text style |1—I|
Height (p) O H
Height max () ID—H
Height () P H
pngle r—
Offset (p) O H
Offset () e

Decimal places

Show null 2's

E =
=

| default values retrieved

Set ISize maxl Resetl Finish I Help I
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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 aposition when creating a point. Specification of aposition 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
XY Z panel or by typing of the value to bring up the XY Z panel. The user then entersthe X, Y and Z value
into the box separated by a space. e.g. 200 150 40. As we have already set aZ 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 XY Z box. If no height value
existsin the CAD controlbar or the XY Z box, then avalue will be interpolated if possible, otherwise a0
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 thec@aidlbar.

NOTE: A space must be placed between the X and Y values.

MeEnterxYZ: x|

Enter XY 7 : |2|:||:| 100

A new point is created. Click LB on the Fit icon on the view 1r @l\ to fit the data in the view.

It should now look like as shown below:

=101x]
B¢ =laf«x]a] @)% <] s
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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
lines section of the toolbar by clicking LB over the create line symbol and keep LB depressed.

B2 =lal<x]al %

— ;gffl:?g}*:vﬁél-
Lines section ]| .
of CAD toolbar o

N+

Thelines flyout menu is displayed which has all the optionsin the lines section of the CAD creation tool.
Select the ' Create Line' option which isthefirst icon in the flyout.

On selecting the Create Line option, the user is prompted for the relevant datain the screen message box
located on the bottom left hand corner of the 12d Model application window

B |2 | |
=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 areato 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 CAntrolbar at the time of construction.

—ioix
B 2| =[a] <% a] 4| x| <] s

&
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8.3  Creating Line Strings

Wewill 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=>Lines=>Line string. The Create 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 aswe did for the Create Line option except we
choose the Create Line Sring icon from the flyout.

On selecting the Create Line Sring 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

= 12 Es

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

—
Message area | Output Window |

We will pick aposition 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 anew position and pick and accept a second point.
Pick and accept athird point and so on. To finish the string simply press the Esc Key on the keyboard or
aternatively 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.

[=[p

Bl =a] €| x| & @ % <] 3|
P @
4] 4}@
& o
+’lr‘b g

Thishas given asmall introduction to the use of the CAD options. For amore detailed explanation of these
tools see Chapter 14 '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, getact>
Delete and select view ‘3'. Alternatively, we could have restored the view and click LB oX'theon 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. L eaving 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

Page 92 May 2009
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as deleting the current model is not recommended.

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

8 Delete vodel SEIET

Model |c,.5,|:.
I

Delete | Finish | Help |

Select the model icon with LB and then double click LB on 'CAD’. Then click om#hete button, and
answer yes to any warnings (after reading them). This then deletes the model from the project.
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Chapter 9 Basic Road Design - Centreline String Creation and Editing

9

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 datainto 12d.

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

9.1  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 I nput from the pop up
list. A ‘“Typed Input’ panel will pop up as you begin typing.
]
Enter XY Z: |
If you wanted to enter the coordinates of the point (100,200,50.5) you would type
x|
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
zero.
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.
9.2 Using aGridto 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 Miodels=>Remove All M odels. In the View
Button Area, click LB on thet" sign button and select aflirvey 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
May 2009 Page 95
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(X Grid on View

view

grid draw

Draw last on view
grid mode

grid x

grid v

grid level

agrid colour

text x

texty

text style
Pre*postfix x
Pre*postfix v
text height (pix)

text plot height {mm} |5 H

text colour

cross size (pixels)

cross plot size (mm) |1 E

=101 x|

f =
v

o
-
o—
o—
—
fokgeen =
ETa—
E——
TR—
——
—
ro—

—

| Grid set
set |

Finish|

-

\

Snaps Toolbar

7T ] 61 w2 T o7 Al

SnapsMenu

Snaps T
Point

Line

Text

Grid

Cursar
Height

Tin ™

Tin
Segment
Mame ™
Madel =
Tolerance 20
Pt tolerance 10
Info [+
Data tip B
Fast pick [+
Fast accept [
Fast cad [+

17 KIS
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———

Toggle Grid snap on

¢— 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 eithést

lines, ‘ crosses, ‘ marks' or ‘marksand crosses. Click LB
onfull lines.

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

Place the cursor on the choice button fortétéx field and
click LB. Click LB ontext off. Repeat this with thixt y
field.

The other settings can be left as is.
Click LB on Set to activate the change.

To ensure that you snap to the grid, you need to set
Grid snap ON. When creating new strings you would
probably want Point and Line snap OFF so that you
don't inadvertently snap to features in the view.

Any of the Snaps menus or toolbar can be used to
toggle Grid snap on

If you want to use the Snaps menu and it is not already
on display, click LB oruUtilities=>Snaps=>Snaps
from the Main menu.

If the grid is not already on display, in the View Button
Area of ‘Plan 1’, click LB orlToggle=>Grid to turn on
the grid. The ‘Plan 1’ view will refresh as follows

T = = = == T2
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=
Bl % =a] | % & @l % <] 2
=Sy
L 1=y
' _3’

If we were now to start creating strings, with each menu pick we would snap to agrid intersection. The
purpose of introducing this here is to show you how to use the grid.

We will not use the grid at thistime however asit 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 oRinish to terminate the grid settings panel.

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

May 2009 Page 97
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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 onFit. Your view should look as follows

=10l x]
RIS VSIS YRR S )
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W create sup

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 Srings=> Create=> Super Alignment =>Super Alignment.
The Create Super Alignment panel will appear

Click on the General tab

The General tab deals with the basic features of the alignment appearance. The super alignment is

given aname and model along with other standard features such as colour, linestyle and weight.

General |Desigr1 | Default | Start/End | Chainage |

—General
Marne

Model
Colour
Linestyle | 1
Weight |
Label style |ﬁ_|||
Transition type
Chiain File |

Close
Sync vertical geometry
Many strings

=101 x|

|ROAD1
JALIGNMENT

|magenta

T =

|dlothoid

i M B A 0 O 1T

| choice ok

Create I

Sameasl Finish I Help I

We will next briefly look at the Design tab.

Thelabelling of the chainages and
symbology used along the alignment can
also be selected here with alist of standard
and user defined label styles available.

The alignment be set to closed so the
horizontal and vertical geometry
automatically close between the start and
end.

Syncing the vertical geometry to the
horizontal geometry means that the
vertical geometry will attempt to resolve
itself for minor changes in the horizontal
geometry

If multiple alignments are to be created
consecutively then the Many strings check
box can be ticked. Thiswould return the
user back to the Create Super alignment
panel on the completion of each alignment

Fill out the panel as shown.

These settingstell 12d that our new road
centrelineisto be called ROAD1 and it is
to be placed in a new model called
ALIGNMENT.

Select the full label style and tick Sync
vertical geometry
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[N Create Super Alignment

Click on the Design tab

The Design tab permits the user to take into account a design speed when creating the horizontal and
vertical geometry. Predefined values from the Design table will automate the radii of the horizontal and
vertical curves. Widening and super €l evation are also calculated and automatically applied to selected
strings on the fixed part of the templates

General Design |DE'|-EU|tI Start/End I Chainage I

—Design

=101

Although the panédl isfilled in as shown
here, we will not use a Design table for

|Ise design table
Design table
Design speed
Horz, speed curve
Vert, speed curve
Slope type
Hiahside

Speed lookup
Radius lookup
Ease-off
Ease-aff [emath
Min. on reverse

Min. on broken-back

v
Feom—
[rinimum radis | ]
inimum kvl ]
—
e —
r—
Forddonn |
E—
—
R
Ex—

our road.

So the Use design table tick box should
be ticked off so that a Design tableisno
used (see example below)

| is valid
Sameasl Finish | Help |
=

General Design |De1'.-:|ult| SErhEndI Chainagel

—Design

LIse design table
Desian bable

Desian speed
Harz, speed curve
Wert, speed curve
Slope bype
Highside

Speed lookup
Rladius [makum

Iminimum radius

=

Iminirmum kvalue

Jerowned
lleft edge

Jround up

Ll e ld

lround down

so that a Design tableis no used

Tick off the Use design tabletick box
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Click on the Default tab
Theinitial curve types for the Horizontal and Vertical geometry are shown in the section

=151 To change thetype o

curve the choiceicon

General | Design Defauit |S13rtIEnd | chainage | canbeclicked and alist
~Horizontal TP of available curvetypes
HIP Type [Nocurve | :
- o curve o . = are displayed
pes | I Values can then be
Cutye radius | = [~ Mo Curve entered based on the
Curve length ¢ T~ Alignment speed type selected.
. ; = A&, Curve speed .
Leading spiral length | I L* Curve length If Curve radius was
Trailing spiral length | M Re Curve radius selected the Curve
9} Curve spiral radius field would be
~Vertical IP highlighted for user
VIP Type o Curve Ih; input (see example
Speed | 4 below)
Radius | = We will leave both of
Kwalue [ i the types as No curve
Length — r as shown in the
Lengbh 2 e example
Select |
[ Model <ALIGNMENT > will be created [Sameas]
Create| Sameas| Finish | Help |
—Horizontal IP
HIF Type |Curve radius
Speed | 1
Curve radius |1|:||:|

Curye lenath |

Leading spiral [emgth |

2 | B f et

Trailing spiral length |
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—iEix

Click on the Sart/End tab

The Start/End tab defines where the usable horizontal and vertical geometry starts and ends for the super
alignment. Note that the super alignment can have more horizontal and vertical geometry than is actually

used.

-Generall Design I Default Start/End |Chainage |

~5tart

Horizontal mode Iu:lefault zl

Ll Contral ¥ coardinate | LJ
Conbral ¥ coardinate | j‘ﬂ

Vertical mode |a|:|su:|lute ZI
Chainane I .Jii

EI Contral ¥ coardinate | ‘LJ trimming of the string

Vertical mode [absalute zl [Help] button
Chainage I .Jii

| choice ok '—

Create | Sameas| Finish | Help |

Al (0] x|

File Edit Bookmark Options Help

Quntentsl Index | Back I Eryft/l {4 I 2 I
Create - Super A]ig;ln)z‘t

Start/End tab
the Start/End tab defines where the usable horizontal and vertical geometry starts

and ends for the super alignment. Note that the super alignment can Rave more
harizontal and vertical geometry than is actually used

=

Start Horizontal mode choice box default
segment

point L
specifies how the start of the usable horizontal geometry is defined
Kdefault, the beginning af the first non bvisible horizontal part is the start of the
usable horizontal geometry.
I segment. o user selected segment of the horizontal geometry is the start of the h

K1 AW

The start and end modes defines how the
~End beginning of the horizontal and vertical

Haorizontal mode [default EI geometry will be shown. It islike avisual

Control Veonrdinate [T .an Detailed desgri ptions of .the' optionsin the
panel are available by clicking on the
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Click on the Chainagetab
The Chainage tab defines the properties of the chainages and chainage text on the string.

=10l x| The Horizontal section nominates the

start value for the chainages and how the

General | Design | Default | Start/End Chainage | start chainage s calculated

I—&r;s;i — ﬂ The Horizontal and Vertical chainage
interval isused for asampleinterval
Mode [startpoint | which can be used if triangulating the
£| Zontrol ¥ coordinate I—‘éj dignm?nt Stri_ng- Asageneral preference
Control ¥ coordinate |— ﬂ the design strings created from the apply
many are used in the tin instead of the
Chainage interval |1|:| ﬂi alignment string
Chord to arc tol fo.1 ﬂi Theinterval isalso used to create vertices
on the string when exporting to another
~Vertical string type
Chainage interval I 10 ﬂi The Chord to arc tolerance adds
Chord to arc tol fo.1 i additional chainages where the
perpendicular distance between the arc
~Label and a chord drawn between the points
Major chainage interval I 10 H exceeds the input value
Minr chainage interval H The chainage labelling can have both
Reference chainage |— H major and minor intervals.
Special chainage file — J A reference chainage is entered when the
start chainage is not an even value (e.g.

_ 3400.54). Putting in avalue of O will set

| choice ok the chainages in terms of O for 10 metre
Create | Samesas| Finish | Help | spacing. So the chainages would be

3500.54....3510...3520 and so on.

Click on [Create]
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Edit SA ALIGNMENT->ROAD1

ﬁg‘a‘*’n\f‘;%{‘m.ﬁ ! }ICIE_‘JJ

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.

Ediit SA ALIGNMENT->ROAD1

for . L BB € YIR ! N, v,

figy Click LB on the relevant icon.

4 The data tip displays for a few
Append HIP | seconds which is used to select

“J'* the required option

uh

o Click LB on Append HIP

¥

A

v

X

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

Zoom in to the top intersection and click LB on the intersection of the road crown

=101 x|
Elilﬁlglﬁliﬂlil A=
\
,f*’fﬁ\
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Typethe X and Y coordinate in turn for the next two IP points:

W enterxvz:

- IP2 IP3
Enter X¥ 2: |7, .
197.941 37350.926 X = 42697.941 X = 42552.804
Y = 37350.926 Y =37099.542
m X Press [Enter] Press [Enter]

Enter XY Z: [52.304 37099.542

TERMINATING THE "RUBBER BAND"
The last IP point intersects back onto the existing road at the south east of plan 1.

=10| %|| Click on the intersection and accept
— + - the position. After the fourth HIPis
B ¢=|a %] @ % <] s defined, it will remain rubber banded
/’ to the cursor.

Pressing the Esc key (<Esc>)
terminates the String creation process
and removes the rubber band. Your
centreline should now comprise of
four points connected by three

segments.
Your view should now look as shown below.
¥ plan 1 =10l x|
B2 =]a] | <] &] %] <] s
HIP1

HIP3

HIP 4
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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".

Edit SA ALIGNMENT->ROAD1 We will now put in some horizontal curves
between the HIPs. We will insert a curve of
A b ']
fs‘,|‘$’, 'f“ a (= € ¥ [1 radius 200 at HIP 2 and a curve of radius 100
& at HIP 3.

From the Edit SA menu, click LB ovi ove/
Edit icon then seledChange Curve

<
ks

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.

X Type 200 and then press the Enter key
Radius |1E|III o

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.

=151
B sf=la) x| @] a4 <] 3|
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Theinsertion of curvesis setup to handle multipleinsertions. 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.
1o x]
Bl 2| =] e x| x| @] 4% x| s

A feature of 12d at thistime 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.

Edit SA ALIGNMENT->R0OAD1

fe, B, L BB € VIR ! e, v
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If necessary, move the panel away from your road centreline.

=101
B 2| =] &)X & & %] <] & x

B General (ALIGNMENT->R0OAD1)
Chainage 308,741
¥ coord 42701.911
Y coord 37335.6956
Height
Grade
Direction 229,081593
B Horizontal
Type arc
Length -145.6077
Radius =200
B Vertical
Type
Length
Radius
K-value

RL-value
Apex ch
Apex ht

In grade
Qut grade
Delta grade

Move your cursor along the new road and you will seethe 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

JGNMENT->ROAD1)| Cloze
Page 108 May 2009
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94

Section Views

To complete our new road, we now need to defineits vertical geometry. To do this we first need to create
anew section view.

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

=0
g 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 orCreate to create

Create | Finish | Help | the view.

View name |LONG

The new view will pop up as awindow overlaying your other 12d windows. Firstly, minimise the
perspective view ‘2'. Then click LB on the plan view title area and s@l#&etiows=>Tile Vertical

The view buttons on the Section view are:

-io
B & =] o |G« 2]n] @] < %] @] @)% <] s

Menu Profile Fit Previou
Add Previous Pan Toggle
Remove String  |Regenerate  Zoom Refresh

Exagger ation Next Shrink Plot
string

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 calletiin 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
centrelineBROAD1. 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 userf 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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Infor =
General From the ‘Section LONG’ View Button Area, click LB @rofileicor [

Model = ALIGNMENT , -

Name = ROAD1 The Screen message Box advises

Type = Super_Alignment <Profile>[picks][[[Menu]

Colour = magenta . . . . . . . .

Line style = 1 12d is asking you which string you wish to profile. In the view ‘Plan 1’, click
Ptfine = line with LB on the road centreline string. Provided your snap settings have at least
Zpts =6 ‘line snap’ ON, the string will highlight and the Information panel will display
Length = 950,454 (see left).

siis SUlie Hints on the use of the Information Panel

Line snap =

X =42721.891 If you move the cursor outside of the Information panel after it has popped up,
Y = 37350.897 the Information panel will disappear. To get it back again, click RB whilst the
Prof ch = 283.619 string is still highlighted to put up the Pick ops menu. Click LBrtfio and the
Bearing = 235°20'04.80" Information panel will redisplay.

+ve =
Segment

Type = horizontal arc
Length = 1456.608
Radiug = -200

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 setnly. 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 intm@ROUND

Your Section LONG view should now look as follows

1=
B 2| =] o Al 2] @] € <] @] @ %[ x| s
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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.

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, thisis 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 =l

E:;a?es] [n/a] Section Views default to a vertical exaggeration of 10 to 1. You can change the
- [::] 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

b Exagger ation from the list and type in the required value.

10x

20x%

Exaggeration

Grid [off]

From the View Button Area, click LB ofit to fill the view at the new scale. Your overall screen should
now appear as follows
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[FE] 12d Model 9.0 Beta 14 (nt.x86) - Project "C:\12d\9.00\ Training \design\getting started basic\STAGEL\STAGEL" - Client Al-ﬁl - |I:
: Project FileIf0 Edit View Models Strings Tins  Survey Design  Draftng  Plot  Report Utiities User  Window  Help

P x|effc’ w7 s|[T pifF Al KL oL

| | W S| D 2] [— - |l [ -l

Edit SA ALIGNMENT-:>ROAD1

+. x| . $. L BB VN R /] g
7 B 2| =[@] <] x| &] 4% < s Bl 2] =] & e 23] & x| X &] & %] <]
©.
e,
)
o
Qf‘
=,
o,
*.,
&,
5
£,
X"
\»:\, -208R - 10OR
m,
i, LOHG | 4
E: |[cap] o] [scrd][
. Output Window
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 cuthey’ ROAD CROWN’ model
in the section view.
From the Edit SA menu, click LB on Add/Remove IPs=>Append VIP
Edit SA ALIGNMENT->ROAD1
e]d. £ 8.2 € YT R ! %, v,
fie*
Append VIP
H
¥
M
v
X
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12d is asking you where you want to place thefirst 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 roadurnvise *
ROAD CROWN' model. We have now placed two IP points which exactly match the existing road at
the start of our design.

Wewill now add in two more I P points before tying into the existing road at the end of our designin a
similar fashion.

x| Type the chainage and level in turn for the next two | P points,

Enter ChHt: [412 49.667 the same as we did with the X and Y coordinates of the HIP’s:

x|| 'P3Ch=412RL =49.667 ::P 4 CPEE: t60]0 Rl = 66.333
ress [Enter

Enter Ch Ht: [500 66,533 Press [Enter]

Tiethe 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 Areato refresh the
view.

Asthe VIPs were placed, 12d has annotated the view showing the grades defined.
=
B 2| =] o ] ] =] ] & €| @] 4] %] <| s

-0.651% -4 .8679% _ B.8BB5% - 1.866% 1.556%

o] I

VIP 2

VIP 5

VIP 3 / VIP 6

—200R - 100R

Edit SA ALIGNMENT->ROAD1 . )
12d has many facilities to accurately place vertical geometry

IE P, £ B B£ including typed input of grades and chainages. \We are now going to
S insert a new IP point on the same grade as VIP 2 but 40 m from the
i intersection to allow us enough room to place avertical curve. To do
fe thiswe click on Add/Remove IPs =>Insert VIP Grade
2,
H

Insert VIP Grade
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Aswe wish to extend the
grade from VIP 1 through

The Mode will be

' . x| ‘distance’ as we want the
VIP 2 our starting V1P # will new VIP to be 40m from
be 2. Start VIP ™ [2 E the end of the existing
Grade IF 2 road to allow enough
Mo W& room to add a vertical
curve.
Value m
The grade will be the grad — | Thedistance as stated
between VIP 1 and VIP 2 | ts vaid above will be 40m
which we can read from the Insert|  Finish|  Help |

section view as -0.681

Click LB onlInsert thenFinish

Your view should now have an extra VIP as shown below

E Section LONG "ALIGNMENT->=R0OAD1"

B #[=] o |G« af<[<]a] 4] % <] o)

-@0.651% -.857%

=101 %]

-5, 5359%

Wewill now insert another VIP to once again allow enough room to insert avertical curve beforefinishing
on the existing road at the end of our design. Thistime we will intersect two grades from existing VIP

points. Click on Add/Remove | Ps =>I ntersect VIP Grades.

Edit SA ALIGNMENT-=>ROAD1

fer]d. £ BLE € ¥ TR
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Thistime we will be starting
fromVIP5

¥ Grades Intersect VIP

The mode wi
grade for manual
entry of the grade

Typeinthevalue -5

Second grade

StartVIP [5 E
vede [ips H] |

End VIP |;r—

\

The second gradeis
culated from VIP6

The mode will be VIP#
" so the grade will be
calculated between the
nominated V1P points

Theend VIPis7
| "ALIGNMENT->ROAD 1" selected
Inseri_:l Finishl Help I
Click LB on I nsert then Finish
Your view should now have an extra VIP as shown below
_lol x|
B &[=]_o |8l | 25 @] €] < &) 2 %] <] =
.BE65% -5% L 1.568% 1. 555%
- TRARAR

Edit SA ALIGNMENT->R0OAD1

AR == I

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 onDelete 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 curvesin the design. We will use parabolas to define the vertical curves
and place them viatheir length.

From the Alignment Edit menu, click LB diove/Edit icon then
{ﬁ@ z = =L sellectC-hange Curve - |
Click with LB on VIP 2 and confirm it with MB. A panel will pop
% up prompting ‘Length’.
e
% x| Position the cursor in the data field
Lenath: I— then typeb0 and then press the
A ne 20 i Enter key.
s
o 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
i\?"'a"‘ge Curve press Enter, a further parabola will be inserted.
<

You can insert the remaining parabolas in the same fashion with VIP 4 having a length of 200m and VIP 5
alength 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 Areato refresh the view and
revise the annotation.

Your ‘Section LONG’ view should now look as follows.
1ol
B 2| =] o | g «]=| 3] @« <] @] & %] x| =)

D.661% -5.359% 8.865% ~5% 1.558%

=0

SO0 TsoL 2000 190

- 2PR . —1PER

Note that the extent of the Vertical curves is annotated on the Section view.

We can now use the Information panel to show the details of our vertical geometry. From the Alignment
Edit menu, click LB orinfo 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. A new feature to version 9 is the dynamic box that travels
along the vertical alignment displaying the chainage, height and grade
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x
ﬂﬂ 10x |E|E|ilﬁlglglﬁlﬂ ¥e B General (ALIGNMENT->ROAD1)
—_— Chainage 475,6263
\\5 3595 886 ¥ coord 426345132
. I b ¥ coord 37241.0661
150 Height 52.6609
Grade 3.0452
Direction 210,000023
E Horizontal
Type line
Length 106.2637
Radius
/_——~———E B Vertical
s Type sag
/ Length 150
A Radius 1054,5852
< % K-value 10,5459
RL-value 1.5
Apex ch 393.5121
Apex ht 52,1719
In grade -5.3587
COut grade 3.8649
- 2R N o Delta grade 14,2236
This panel results from placing the cursor near VIP 3.
We have now finished defining our horizontal and or press LB on th&inish
vertical geometry and wish to exit from the alignment icon and selecFinish from
editor. To do so, click LB on thinish icon the drop down toolbar.

x

| Do you want to finish editing this string *
Yes Cancel I Mo I

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 siROHADL. 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 |eft 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
Sring panel. Now pick and accept the string you want to edit, in this case, the string ROAD1. The
appropriate editor for the selected string will then be started.

il
B+ =@ xfx]a] @] % <] 5|
x|

Model = ALIGMMEMNT
Mame = ROAD1
Type = Super_Alignment

Colour = magenta
/'// Line style = 1

% Ptfine = line
Zptks =6
Length = 950,454
Line snap =
X =426593,389
Y = 37327.881
Prof ch = 320.305
Prof z = 54.581
Bearing = 225°49'29, 738"
+ve =

Segment

Type = horizontal arc
Length = 146,608
Radius = -200
Grade = -5,359%

The Edit SA panel will then reopen and you can modify the alignment as necessary.

Edit SA ALIGNMENT->ROAD1

{éia'in\'f“{)’m.ﬁ ! bllclﬁ.“/a
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10

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.

Thisisthe simplest way that 12d can perform aroad 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 aways used in applying the template.
Then thereis a Cut/Fill part that is variable. Asmany linksin this part are used as is hecessary 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, afinal Cut/Fill dopeis used to try to calculate the intersection. All parts of the
template are optional.

Creation of Basic Templates

Template creation is amechanical 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.tpl'. This is one of the files supplied on the tutorial

disk.

From the Main menu, click LB oRile |/O=>Templatesinput. The Read Templates panel pops up.

_ |0 x| 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 |TEMF'L#-TE5-14:'| J folder C:\12d\9.00\Training\design\getting started basic

| finished reading file then double click LB ofROAD TEMPLATES.tpl. Click
Read | [Finish] Help | LB on Read to read in the template file. Click LB @finish
to terminate the panel.

Our Template file contains a number of templates. Initially we will look at the templatesfedllad

LEFT andFULL 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’ suffiXesndr 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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Wewill now investigate template FULL LEFT.
From the Main menu, click LB on Design=>Templates=>Create/edit.

B Template Crei

Template name

_[ol x|
| EI x

|
Fixed| Dedisions| Cut] Fill| Final Cut/Fil

Finishl Help I

In the template panel that pops up,
place the cursor on the Information
button for theTemplate name field
and click the LB to pop up a list of
templates.

FULL
FULL LEFT
FULL RIGHT

Double click LB onFULL
LEFT

Each template has up to five parts. We will only use Fixed, Cut and Final Cut/Fill. Thismeansthat in a
fill situation, the final fill batter will join onto the fixed part of the road template since we are not defining
avariablefill template. If atemplate panel contains blank fields, 12d will ignore such fieldsin 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.

X Fixed Template - "FULL LEFT"

Colour

Width |Height |KFaII% |Name |
1/3.5 -3 lokd
o|0.45  -0.04 iokl
3004 015 tokl
40,11 0 bakl
5415 2.5 bofpl

cyan
dark blue

blue

areen

dark green

G E P9 KA X E

CL
lokl

Fnfml

| valid colour

oK_| Apply |

Draw |

Firigh |

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 kévkl liféis is
followed by a kerb and channébkl, tokl andbokl and then out to the back of the footplabfpl. The sign
convention is +ve is up and -ve is doviiach width defines a link from the previous link so the order is

important i.e. links are defined relative to one anotherfroot the template centreline. As you will see
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later, thisis 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 LBQuit and the Variable ‘cut’ template panel pops up.

[ variable Cut Temp

BT

Again a large number of

10 x|
: : links can be defined
Width |He+ght |5Iupe 1 |Name |Cnluur 4}' here Wewill use six to
B L5 bermll | grey o | define our batter slopes.
& 1 0.1 berml2 | purple . Slopes are defined by
EIE ic berml3 | grey X| giving a horizontal width
| x wherethe dlopeis 1
il ; il s Eerm:: purple . il vertical in x horizontal.
5 : erml5s | grey
L= T | ; i
— o1 P e . The sign convention for

dopeinacut templateis
+veisupwards

Unique names are given
for each link in the

— =t Lo | D .
= EE E|IE EIE template. Notethel suffix
= ﬁg E E E E in each link name

| valid colour
ok | Apply | Draw |  Finish | Help |

&

These values could now be changed. At completion click LBramv to preview the template. Click LB
on Apply to test out any changes. Click LB @K to implement any changes [eimish 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
[¥ Final Cut/Fill Template - "FULL = |0 =| After the variable part of the template, 12d will
. . use the final cut and fill slopes defined to
Final cut siope. 1vin |1 .EEE calculate the intersection with the natura
Final fill slope 1v in [2 .:EE surface. This only occurs if the variable part
Maximum slope width [wo H hasn’t_ yet reached the natural surface. 12d will
. : examine a corridor up to 100 metres from the
Final name fint N previous link to achieve this. An interface string
| named ‘intl’ will be placed on the TIN at the
oK | Apply | Finish | Help | intersection. Again note the suffix

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 | or r, the FULL RIGHT templateisidentical to FULL LEFT.

=101 x|

Width |Height |KFaII% |Name |Culuur Thelinks in the left and right

Ea
1]3.5 -3 lokr | cyan é templates are identical except
2|0.45 |-0.04 iokr | dark blue . that linksinthe FULL LEFT
5(0.04 |0.15 e . E template have a suffix of ‘I' and
— those on th&ULL RIGHT
= ok i EDkr erEn . él template have a suffix of ‘r'.
3416 — ol i . il 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

o =T
ﬂr ‘
| valid colour
oK | Apply | Draw | Finish | Help |
A
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M variable Cut Template - "FULL RIE =101 x|

Width |Height |Slupe = |Name |Eolcur
1.5 bermrl | purple
0.1 bermr2 | purple

2|
il Variable Cutsfor
x|

X right side have

1.5 bermr3 | purple '
0.1 bermr4 | purple S | suffix ‘r’.
1.5 bermrS | purple

m|m|.n|w|rq||_n
R TR

bermré

bermra
bermré

| valid colour

OK_| Apply | Draw | Finish | Help |
v

Final cut slope 1v in i H The interface namiatr has
Final fill slope 1v in Iz—.ﬁﬂ suffix ‘r’.

Maximum slope width Imu—ﬂ
Final name Ilﬂtl'— 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.

[ 12d Model 9.0 Beta 14 (nt.x86) - Project "C:\12d\9.00\Training\design\getting started basic\STAGE1\STAGEL" - Client ™ = I =] S
S Project FleI/0 Edit View Models Stings Iins Survey Design Draftng  Plot Report Utlites User  Window Help

[z = | row—— | — | = | 72 = | | o R~ O~ v | O

[T x| efle” 1| s|[T of[F alx : L L B
""""" _iojx R
B2 =|a| g% @] @ %] || B2 =] o |Gl e 2]« & @] % |2
.B81%. -5.359% 3.865% -5% 1.558%
Sal T1spL T T zZeeL | 188l

—_

\/\/@

[Recaled|
.......... Auto 3
o e
a Recale »
g‘ _—20PR _—1P2R C
g_: Edit chain »
Run chain ¥
Q.
a, LONG | 4
A, |lcap]umlperd][ ] .
Output Window
The design can be applied in two ways.
The simplest way isto 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 ug\pph& any
Function.
IMPORTANT NOTE:
The Apply Many Function requires thé\lignment module. TheApply Many Function is not in the
Getting Started for Design manual but is covered in the non-Introductory Design courses.
Page 124 May 2009
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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.

I

Fill in the panel as shown.

Main |Models | Misc |Tin | Fiter | Piot |

Function name ||:10,a,|:.1 EI
Tin [GroUND &

Left template [FuLL LEFT @
Right template [FulriGHT o

[HS mrefix | E RHS prefiz | E
Reference |MENT—:=-F‘.DAD1
Himge |

Start chainage IEI.SEDE ﬂ
End chainage |928.6435 IE

Section separation

[10 N
[roAD1 Vol.rpt | I

Report file

| "ALIGNMENT->ROAD 1" selected
views | Apply | Finish | Help |

[ Apply Template Function

‘Main  Models |Misc | Tin | Fiter |Plot |

——
[ =

Model for strings

Model for sections
Section colour

Model for polygons
Madel Far road Botndary
Difference model

Difference colour

=101 %]

| "ALIGNMENT->ROAD 1" selected
Views I Apply I Finish I Help I

A function nameis 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, typROAD1 and then
pressEnter. On theModelstab the Model names
will be automatically filled in after you pre&ster.
This isbased 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 olGROUND

I~ the | eft and Right template fields, click LB on

bt button to pop up a list of templates. Double click
LB onFULL LEFT andFULL 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.

NOTE FOR PRACTISE VERSION:

The default ‘Section separation’ is 10 metres bu for
thePractise Version use aSection separation of 20
and areEnd chainage of 400. This will keep the
number of points under 5,000.

Click on theModels tab and note that the model
names are already filled in. If they are not go back
to theMain tab and presEnter 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
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 aroad 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 cal culation. The message box at the base of the panel
will advise the current chainage as the templateis applied. Asthe cal culation completes, the view 1 will be
updated with the new road strings and cross sections.

The panel message box now displaysthe 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- balancein cubic metres showing surplus
of cut over fill

| C-35297.554f 7087.292b -283210.262

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.
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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=>Cr eate/edit
Typein the template name FUL L.

W Template Create/Ed - 0] x|
Template name  [FOLL E

| editing fixed template links

Select Fixed
Dedisions| cut| Fill| Final cut/Fil
Finishl Help I
W Fixed Template - "FULL" _ ;IEIEI
_ Here the values are
Width | Height | XFall % | Mame | Colour il shown in the table

135 -3 lok  cyan 3' without an | or r suffix

2 (0,45 |-0.04 iak dark blue Select Draw
‘30,04 0,15 tok | blue E Select OK to implement
il ec o implemen
| g bk, ven él any changes and finish

5416 2.5 bofp |dark green i| panel

o =
o — £
| valid colour
oK | Apply | Draw | Finish | Help |
Y
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15
' Select Cut
Width | Height | Slope 1: | Mame | Colour il
113 1.5 berml |grey 3| .
? 1 0.1 berm2 | purple . Agal n the panel appears
| E similar to the Full left but
| 3 L3 i |5 without the suffix | or r
41 -0.1 berm4 | purple . El
? 3 L5 berms | grey i|
B -0.1 berm& | purple .

Select Draw

Select OK to implement
any changes and finish

— =t [y ]
= EE E|E E|E panel
= TR @@ @ | @
m.ﬂ 0 |8 0 |8
| valid colour
oK | Apply | Draw | Finish | Help |
A
(X Final Cut/Fill Template - "F -10] x|
Final cut slope 1w in - H Select Final Cut/Fill
Final fill slape 1vin [2 .EE One templateis defined
Maximum slope width Ij_[][] .EE Note no suffix | or r
Final name fint E Select OK to implement any
| changes and finish panel
oK | Apply | Finish | Help |
age 128 May 20
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From the Main menu, click LB on Design=>Apply=>Apply. The Apply Template Function panel pops
up.

_lEix

Main |MﬂdE|S|Mi5c | Tn | Fiter | Pt | The panel isfilled in the same as shown in

chapter 10.2 with the exception of the ‘left’ and

Function name [roAD1 ﬁl ‘right’ template names which are bdfuL L
Tin
[crouUND & |
Left template FLILL 3k
Right template FULL =
s It' .E ef=s Itr .E The prefixes need to be added. For the entry of
Reference |MEI~4T—:=-F'.DAD1 3] the ‘LHS prefix’*| and the ‘RHS prefix*r.

Hinge | 3] Note that these will actual be suffixesl @nd r
Start chainage [21.8605 £
End chainage |928.6435 F-_E 1

e [10 H NOTE FOR PRACTISE VERSION:
Report file [ROADT Vol.rpt J The default ‘Section separation’ is 10 metres but for

thePractise Version use &Section separation of 20
and anEnd chainage of 400. This will keep the
| name <*> ok number of points under 5,000.

Views | Apply | Finishl Help |

This action will suffix all road string names with | 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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Chapter 11 Viewing and Assessing the Design

11  Viewing and Assessing the Design

Turn off all models excepsurvey ROAD CROWN' and ‘survey ROAD PAVEMENT EDGE'’ in the
perspective view.

We can now turn on the new design mod®BAD 1 SrsandROAD 1 Sectsin the plan and perspective
views. The centreline modAIL IGNMENT should be turned off in the plan view and turned on in the
perspective view

Set the screen up as per the example below

[Z]12d Model 9.0 Beta 14 (nt.x86) - Project "C:\12d\9.00\Training \design\getting started basic\STAGE1\STAGE1" - Client "12d Tra = | Ellll
S Project Filelfo Edit View Models Strings Tins  Survey Design  Draftng  Plot Report Utlities User  Window Help

; I | | = — | eo—= | | — | m— g v | Y
7T x| &[T Al 7 sIIT oF AlF &, (2, KL, £

+, | | [F rerpectveopenciz =
B 2| =[a] % % &) @ 4] <] 2| Bl 2| =[a] <] &) @] 4| e 7] 2] 2] 0] x| =]

E& section LONG "ALIGNMENT->ROAD1" =] 3]

[ =1 e e ) ] ] o e

-5 . 259 5.565% -5% 1.568%

2L 101

s

B | Hione 4 b
Jlcap]num]fscec][ |
Qutput Window

SEANPEE UENKODOXN

S N 1501

- 1R

P i S Y

]

BpOFEERRN
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1 .
Bl¢|=lajsid]ajald <o | B+ =|ax)x|aa) 4 <|o|

To begin assessing the design, click LB on Zoom in the ‘Plan 1’ view as shown below
Fit Pan Zoom

=101 x| =10l x|

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 Srings =>Inquire and inquire on the various strings in ‘Plan 1'. Make sure that your Point and Line

shaps 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 Ba& 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 cancélan.
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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 eyein relation to your datain 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.

i - X L . L .
=101 Try clicking LB in the perspective view and using the mouse wheel rotate
~Mode ————————— the image and zoom in and out to get a view of the intersection at the end of
¥ Orbit the design
L B 2 I [=IEY

L Bl ¢|=|al<lx]a| 4] % «[#] 3] 4]0 <

= Zoom to Window
" Shrink to Window
{~ Swivel Camera

Flip Crbit Direction |

I

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.
S TaT
View . g The string drive facility is accessed from the
. Perspective view. In the View Button Area of
Bz = [10 s ‘Perspective OpenGL 2, click LB on the Drive button
Eye offset ||;| H and the String Drive panel will pop up.
Target height ||:|,3 H Set the ‘Eye height’ to 10 metres. The default values for
e IU—,H the other items are OK. Note that the speed is set for 100
kph.
Target dist |4[| H . L
To repeat the drive once the end of the string is reached
Speed (kph) [100 H tick on the ‘Repeat’ check box
String to drive along [MENT->ROAD 1 jJ Click LB on theString to drive along icon and then
Chainage ||:| H click LB on the centreline of the road. The easiest way
HETE v to do this is to pick it from the ‘Section LONG’ view.
Click MB to confirm the selected string.
| "ALIGNMENT->ROAD1" selected
Dri'uel FinishI Help |
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.
CEN -ioix| O 1o x|

Blzl=|al<lxal a4 e s s a0l <| |B 2] =R wx]a| 2% e 2] 320 <

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 ddrive again. Note that both the eye and target points must be on the

Page 134 May 2009
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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 onFinish to terminate the string drive.
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11.3 Defining a New Perspective View using Eye and Target points
Sometimesit is desirable to locate your perspective view exactly. For example, you wish to locate your eye
at aparticular 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.
pTaTE
W=D 2 1= Ignore the current values in the panel. They
rEye XYZ are left over from our string drive.
xmrj"ate f+2756.5369 -“::=| El Click LB onEye Target. 12d asks you to
Y coordinate [37000. 1747 -n:j locate your first point on the view line. Make
2 coordinat= [63, 6663 I sure that your Point and Line snaps are ON.
~Target XYZ
X coordinate IW::J El
¥ coordinate Imjﬂ
Z coordinate Wﬂ
Mave dist o i In ‘Plan 1’ click LB onFit to fill the view.
| Select the first point by clicking LB on the
View | Eye Terget| Finish | Hep | intersection of the existing road at the end of
our design. Confirm the point with MB.
x| When the height panel pops up backspace
Enter height [o5 & over the existing height and over write the
value with95 [Enter] since we wish to look
down slightly on the design.
_{ol x| t1th thenlpromé)ltsgﬁg for the §ec?r1|d _poiﬂt on
e view line. Clic approximately in the
ﬂﬂﬁlﬁ@ﬂﬁg@ 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.
General -
[EE =10l x|
Bl 2| =& | <] &) 4| e 7] 3] 4] @] <
Your ‘Perspective Open
Now we could zoom in for a GL 2’ should now look as
closer look along this view line. shown here.
ity
EEEE:
Sy
SES=E
fiks
il 'l.\\
Page 136 May 2009
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(5]
View |2 s
—Eye XYZ

X coordinate [42878, 1644 ‘Q k.l
¥ coordinate [35340,853 j‘,ﬂ
Z coordinate [a0,3273 b

rTarget XYZ

X coordinate [42508.0214 X | l-:.l
¥ coordinate |3?121.384 ‘n‘aﬂ

2 coordinat= [56.2966 £ In the Perspective View panel, lock the cursor in
: the Move distance field by double clicking the
Mave dist E i existing entry with the LB and type 50.
| finished drawing . . .
[ Vew ] Eye Target| Fnish | Hep | Now every timethat you click LB on View, the

view will be advanced 50 metres along the view
line. If youzoominfivetimesyou will seeaview
like the one bel ow.

[ -1oix]
B 2| =|al % a &l xe] 7] 3| 2] @] <X

3

)

]

Clearly thisfacility 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 ook at some of the facilitiesin 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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Chapter 12 Design Long Sections

12 Design Long Sections

12.1  Section Profiles

We will now focus on the sectioning facilities available in 12d. Aswe 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.

_ioix _oix
B¢l =lal<xaal 4 <lsl | (B el =[a]x]]al %<

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 aso be selected by clicking RB on the Profile button to bring up the Profiling
menu. Click LB on Many strings.)

Informa &

. General
The Screen Message Box advises Function = ROAD1

<Profile>[picks][][Menu] Model = ROAD1 5trs
. . . . . . Mame = ROAD1
12d is asking you which string you wish to profile. In the zoomed Plan 1 Type = Polyline

view, click with LB on the cyan string just above the magenta centreline.  gglour = magenta
The string should highlight and the Information panel will display (see Line style = 1
right). Click MB to confirm the string selected. Ptfine = line
#pts = 122
Length = 908,783
Line snap =
X =42891.584
Y = 36934,308
Z = 59,930
Prof ch = 893,699
Prof z = 52.930
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.

5 Section LONG "ROADI Str=->lokl" _inix]
B 2] =] o | Gl & 2| v ]@] ] X /] 2 %] <] =]

The Screen Message Box isimmediately prompting you for another string.
<Profile>[picks|[][[Menu]

Inthe'Plan 1’ view click LB on the intr interface string between the road formation and the existing
terrain. Thisisthe red-green string (shown highlighted below). Click MB to confirm the selected string.

)il =101 x|

B¢ =|a|=[X]a] 4% <| sl

Information x|

Gene M
Function = ROAD1
Comment =
Model = ROAD1 Strs
Mame = intr

Type = Interface
Colour = magenta
Line style = 1
£pts = 122
™.,

Ftfline = line
Length = 935.582
Line snap =
X =42865.474
¥ = 36931.353
Z=57.473
Prof ch = 903.786
Prof z = 57.473 [
Bearing = 106%16'37.68"
+e =

Segment
Type = horizontal line /
Length = 10. 146 /

The Section LONG view will refresh as below.
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=
B[ =] o &l el ]a] € %@ @ % <] 2|

With this technique you can rapidly look at the profiles of any string in the view.

To terminate the Profile=>M any 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 afeel 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 Areato pop up the View menu. Click LB on Settings=>Grid and the
following panel pops up

L]
= fons = Click LB on the 'grid draw’ field to tick the tick box. This
grid draw I~ . .

_ activates the grid.
Draw last on view [ hearid . it 100 A
grid mode [fullines Notethe grid y setting. If it is set to 100, move the cursor
arid x Im—ﬂ into the grid y field by clicking with the LB at the right end
. of the '100', press the Backspace key followed by Enter (or
ey [10 s double click with LB anywhere on the 100 and type 10 and
grid level Iu H Enter).
grid colour Jderk green " = Click LB on Set to activate the change.
text | b . .
teit: mﬁ Click LB on Finish to terminate the panel.
Xtatle
Note that you can turn the grid on with the above tick box or
text style |1
Pre*postfix x |—ﬂ aternatively in the View Button Area of Section LONG,
1= PASE you could have clicked LB on Toggle=>Grid
Pre®postfix v |
text height {pix) |1|3 H
text plot height (mm) |5 H
text colour I}.rellu:nw—g
cross size (pixels) |5 E
cross plot size (mm) |1 E
|
Set | Finish| Help |

The Section LONG view will refresh as follows
1o x|
B 2] =] o |G <] 2] ] @] | ] @] @] %] <] 2]

\,‘ _/ ST

Depending upon what other information you wanted to display or create in this sectional view, the vertical
scale may betoo great. There are avariety 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
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Toggle from the View Button Areato pop up the Toggle menu.

=
Grades [nfa]
HG [on]

VG [on]

1x

2

S5x

10x

20x
Exaggeration
Grid [on]

Click LB on 5x to change the vertical exaggeration 5to 1. In the View Button
Area, click LB on Fit to fill the view.

_inix]
Bl &= = &= @ € % &) @4 <] s
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13

[EE] 12d Model 9.0 Beta 14 (nt.x86) - Project "C:\12d\9.00\Training\design\getting started basic\STAGE1\STAGEL" - Client "12d' AI-P‘I = Ellll

S Project FileIfo Edit Wiew Models Stings Tins Survey Design Draftng  Plot  Report Utlites User Window Help

Design Cross Sections

12d has many facilities for displaying and plotting design cross sections. We will ook at one of these
called Model profiles. Thisnameis derived from the fact that when we passed the template down our road,
we created and stored our cross sectionsin amodel. Model profile allows us to display this data by
profiling the cross sections one at atime.

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 oWiews=>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.

[Pt x| sllc || s|[T offF allx] L L EL

I [ | | | | [N |- [ [ [conP 0 o |

o _nix
B ¢|=a] B2 =|al <] & 2 %] e 7 2] 2] <|s]

=5

e

e e

e
7

D =Iix]
Blg]=]_ = [Hel2r]al g% @ a4 <]s] |[BE]2]=]_o|&lel=]a]w[%a] % <] sl
™ —
[, e 1
15,
H.
b,
O,
a, B {2 |Bione |[Hoross | 4
i@, For Help, press F1 [ |[cap]uom]sced][ ]
Output Window
May 2009 Page 145
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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=>M odd 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.

[ Profile Model on Se o [m] S

View [cross g E’Iace the cursor on thmdd icoln for the Model_

Model . field and click LB. A list of available models will
ocs [r0AD 1 Sects i‘l pop up. Double click LB 0ROAD1 Sects.

[_]Wam_lc profile I Now click LB on Next and observe the ‘Section

Pick string [->design 21.86 _}J CROSS' view. The first design cross section will

Item no. |—1 E now be on display and highlighted white (shown
: red in the example below).
Itemn chainage |11,35 H
Highlight v Fitview v Autopan [~
| before start of model
Prev | Nextl FinishI Help |

Your ‘Section CROSS'’ view will look as follows

_inix]
B &= o &l el =@ € % & @ % <] s

This is the cross section through your road at chainage 21.861 (the first section along our design).

Now each time you click LB oNext, 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.

Theltem 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.

Theltem chainagefield 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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A new feature for Version 9 is the ability to link the section view to the plan view by ticking on Dynamic
profile.

[Z]12d Model 9.0 Beta 14 (nt.x86) - Project "C:\12d\9.00\Training\design\ge! startes al i o]
: Project FileIf0 Edit View Models Stings Tins Survey Design Draftng  Plot Report Utlites User Window Help

] I [ | re—— | — | ro—  — — 7 ) | — s | o | e
PO x| elfc ml x| st of[F [affx : L 3.

""""" = I
B | =[[@] || @] @] %] x| =] B 2| =| @] <% 4| 4| & 2] 3] 2] <| 2|

o

B
R icoss || | ] =|_ox [[E] & 2% &) %] %] @] & %] x| 2

I8 [l P3| | == Section CROSS "ROAD1 Sects->

Model [roAD1Sects | =
Dynamic profile v
/ Pick stting Izcts->design &0 _d
.......... - = |
A I — / : =
1 Item chainage |.5|j .Jﬁi
E_‘f‘ —" | tscticht 7|t viev e Adtanan [
m‘ | Model <ROAD1 Sects> exists
5 4 Erey I NextI Finishl Help I
T
|
= =4 =4
a, Bl |F2 |Eong |Hcross | /
b
i3, <ViewPan> [Select][fentre pf][Cancel] Select new centre of view -RB ta cancel , D toggles (x=42931.392 y=37429.75 / J[cap] num][scrd]|

Qutput Window

Move your cursor along the alignment string in view Plan 1 and the section will dynamically update

Aswe 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 "CR . : . . A

l Click LB onGrid to turn the grid on. The spacing of the grid will default to 100
HG [on] in both x and y directions. Set the grid x spacing to 5 and the y spacing to 2
VG [on] metre. (See the previous (Chapter 12.1) in ‘Section Profiles’ for how to access
13 and change your grid settings).

2 Click LB on 2x to change your vertical exaggeration to 2 to 1.

ax

10% Click LB onGrades to annotate the section.

= _ From the View Button Area of ‘Section CROSS’, click LB on ‘thesign
e button and turn on model tin GROUND . Thiswill display the natural surface

Grid [off] (the green string) on the cross section. The cross section string is cyan.

Your view should now look as follows
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_ioix]
Bl &= > &= s]a] € % &) @ % <] s

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 LBN@tt multiple times and observe
your road sections.

If preferred, you can ‘untick’ thEit 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 theit 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 LBREDAD
18rs.

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 fértifiée Model on Section

panel is to actually pick the string. This is whatRiek button is for on the panel. To try it, in the Profile
Model panel click LB orPick. 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
theModel field on the panel.

You can combin®rev andNext commands withPicks to move around your sections.
Click LB onFinish to terminate the Profile Model panel.
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13.2 Quick Model Profile for the Section View
Thereisalso aquick method for profiling model strings.

If astring is profiled using the standard Pr ofile 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 Next buttons on
the Profile Model on Section panel. The profile sections are automatically fitted to the section view but are
not highlighted.

Profilestring  Previousstring Next string

E Section CROSS "RO” D1 S¢ .ts-=7 =sign 160"

Bl 2| =] = |g =]~ afwx]a] 4% < s

13.3 Extend the Profilein 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.

(W Section Profile Exb I =] S
View WE Place the cursor in the Extend Left field and type 5 and

Lokt press the <Enter> key. Then type 5 for the right extension.
Extend Le |5 5
H Click LB on Set to activate the settings. Click LB on

Extend Right E H Finish to terminate the panel.
I

Set | Finish| Help |

To see the new settings in action click LBFihin 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_turrotreanyodels 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.

E= section CROSS "ROAD1 Sects-=design 610" -0 x|

ﬂﬂilﬂ‘ililﬁliﬁlilﬁllﬂﬂﬂl@
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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 clearancesin any of the
12d views.

14.1 Addition of Servicesto 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.

=10/
ﬂﬂ@ﬁﬁ@ﬂﬁﬂ% Inview 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 OpslE |
Segment 3 x|
Tinable (nfa) r
Accept  yigible (nfa) b

RESEF’F Radius (n/a)
Typed iNpUt piameter (string=0.225)

. . . . Colour (string=brown)
To check the diameter of each string go to Strings=>Inquire  Find byfiam rayt (n/a)

and select one of the pipe string segments. Theinformation ~ In Annotate (n/a)
panel pops up, but it gives us no information about the all abave
diameter. To see the diameter information, click the RB Vertex D pelete
anywhere on the screen. Walk right on the Segment menu Chainage  Eytend

the diameter of the string is shown. ) points Eytend Ht
) ] ) +(n) points
You can click on this or any of the other options to make
changes to the string properties. Intersect
Perpen
Snaps Cad ¥
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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 ¢ ofile. 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.

_inix]
Bl =]« |8 el =] e < %] @] alx] x| s

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.

=
B[] =] s | &) «] 2] x| @] [ <] @] @] %] <| =)

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.
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14.3 View Servicesin 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 oft+thegn button in ‘Plan

1’ and turn orROAD 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 newZoath 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.

# Plan 1
| <P

b
2 %
o
by Y 3
‘P_-. //
S :
Lo e
Now we need to set up ‘Section CROSS' to display the appropriate i x|
Cross section. General

Function = ROAD1
Model = ROAD1 Sects
Mame = design 180
Type = 4d

Colour = cyan

In the View Button Area of ‘Section CROSS’, click LB &nofile and
point to the cross section string in the ‘Plan 1’ view that is closest to
where the cyan string crosses the road centrélinis is sectiomlesign
180. Look for the name ‘design 180’ in the pop up Information panel

(shown at right). Click MB to accept the highlighted string. The Line style = 1
‘Section CROSS’ view will be refreshed with the new profiled cross  ptfiine = line
section. Zpts =23

Now turn on the modekurvey SEWER PIPE andsurvey WATER #at”ibﬂtes =0
PIPE You should now see a small cyan dot on the view at level 64, €Mt = 38.05

This is where the 100 mm water pipe crosses the section. UEolEL
Textstyle =1

Ht = 0.000 {w)

Angle = 3.456

Point snap =

¥ =42812.732

Y = 37404, 285

Z =66,109

Prof ch = 15.260

Prof z = 66.109

Bearing = 342°00'00,27"
+ve =
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Your ‘Section CROSS'’ view should now look as follows:

_inix]
;Iillﬁlflillilﬁlﬁlillﬁlilﬁlillél

=+=—-100mm water pipe
\ I

Zooming in closer the pipe is shown

L=
& = > |8« 2] n]a < % @] al x| x| =)

==
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14.4  Viewing Interference with Servicesin 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 ook 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 @&mnofile. 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 modsels vey 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

[E¥]12d Model 9.0 Beta 12 (nt.x86) - Project "C:\12d\9.00\Training\design\getting started basic\STAGE1\STAGEL" - Client "12d Training - Alﬁl ) ) 5[
 Project Filel/0 Edit View Models Strings Tins Survey Design  Drafng Plot Report Utlites User Window Help

LTI T N S I | 2 | | ot o [ ol | o [ m—
7T o[ o 5T oiF ¥ § B, (A, B, 0.0

e R
Bl =] == & %% x| sl Bl2|=|afx @l a7 3] 4] @] <]

| \ \
//i ! \\\
& Section LONG "ROAD1 Strs->iokr" P =[5
B2 =]_s ||+ 2] @l | <] a] @] 4 x| 2 il‘ililélfllil‘ﬁlﬁlﬁllﬂlgﬂﬁlglg

FANL A OEARONOXN #

:;i _ _\—;_\_\—‘_"—(_\_\_‘_\_

o, N

i

¥ ———

.

O

o,

a,

i@,

= B2 | BLons —!
| lcap] oM [scru]fE] 4
Mk Page 155
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To see how the services appear in long section, zoom in on that area as shown below.

_inix]
B2[= = [ael=n]a [x @] @ % <] 3|

&

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.

_inix]
Bl = = |&lel=n e <= e @ % <] s
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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.

i1
View Wg
Width Left [0 H
Width Right [0 H
Overlap Left fp.or ‘E
Owverlap Right ||;||:|1— H
Chord/farc tolerance IDDE—H
| Finished

set | Defaults| Finish | Help |

Click LB on Set and the view will be updated. Click LB @inish to terminate the panel.
The ‘Section LONG’ view should now look as follows.

_ioix]
B¢ =] s | g e]=] ] @) < &) 4] 4[] ol

\
\
\

Ao

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 pfmenTirng in on

the pipe for a closer view. Clidkit 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 atypical 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 thROAD 1 Sectsand Strsare turned on. In ‘Section LONG’ reset the corridor to the default
values

Ensure that the alignment string is profiled and thastiheey SEWER PIPE andsurvey WATER PIPE
models aréurned on.

Your overall screen layout should now look something like this

[F¥] 12d Model 9.0 Beta 14 (nt.x86) - Project "C:\12d\9.00\Training \design\getting started basic\STAGEL\STAGEL" - Client "12d - = 1o]x]

: Project FileIfO Edit View Models Sirings Tins Survey Design Draftng Plot Report Utlities User Window Help

[ oese o] foe = | == | - 73 S | N E | CR O | Sl v | )

P x|slfe wlT|s|T of[F afx : &L 2L L

+, R _loix

7 B¢ =[] x| %] ®] 4| %] <] s B2 == |5 e]=2]n] @) % @ @) x| <] s

O. [BE1% -5.559% B.BH5% -b% | 1.598%

-, S 1500 ZBELC 00

Q,

e

G’.

B

C.

Qg‘ D a——

@, N N

“.

v

”

i,

o -200R - 102R

)

= SoEETT s

a, 1 |)2 | Eone |EHcross | 4 b

A, [ Jlcap]mum]fscre][ |

Output Window
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 0&dD1. 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 LBrings=>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 BaitdSA,
moving the cursor and pinning it down by releasing the LB.
May 2009 Page 159
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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.

[ crade Insert VIP x|

Edit SA ALIGNMENT-=>ROAD1

ae . L BB £ ¥ O

From the Edit SA menu click LB o&dd/

}- fe & B>

3
=

5

Insert VIP Grade

|% <

sartviP [z e
Grade W EE
Mode WE
Value Izng— H
| "ALIGNMENT->ROAD 1" selected
Insert] Finish | Help |

Remove IPs=>Insert VIP Grade.

Fill in the panel as shown

We will insert a new VIP on the same grade as VIP1
to VIP 2 and at a chainage of 202.

Click onlnsert thenFinish once you have filled in
the panel.

The ‘Section LONG’ view should now look as follows

E= Section LONG "ALIGNMENT->ROAD1" =10 x|

Bfe] =] = |gl«]=] ] @l €< a] 4] % <] 2|

. AESHEE 551%

-0, 681%

-5 48%

VIP 2

\

VIP3

YVIP1

We will now insert a curve at this new VIP 3.
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Edit SA ALIGNMENT->ROAD1

w2l BB f Yy
From the Edit SA menu press LB on Meve/Edit icon then
5 selectChange Curve.

e
Ve

A

Change Curve

Ea

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
New length x| . . - . . A .
in the view. Click LB orFit to ensure that all information in the view

New length [130 e is updated.

As VIP 2 is on grade between VIP 1 and VIP 3 it is not needed and
hence we can delete it from the section view. Press LB oAdtbé

& Remove | Psicon and seledDelete from the toolbar, and then select
3 VIP 2.
s
b
A
V4
X . . y
The ‘Section LONG’ view should now look as follows
—I0ix]
B 2= « |5 «|=|tle] < &fa] 4] <ol
-0.651% -8 .148% 5. 8E5% -B% 1.558%
1320 1AL ZBPL 1Y

e -
] \N /ﬁﬁ E-:l'h ) e
S e

—ZIEOR - 1D@R
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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 wefilled 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 dudtilities=>Recalc=>Recalc=>ROAD1. You can also walk right on
Recalc in theRecalc Panel and select the function ‘ROAD1’.

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 "RO x| 12d advises you of the new cut and fill

¢ 6£788.010F 7753.836h 065.827 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 Bhilities=>Recalc=>Recalc all or click on
Recalc all in theRecalc 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 dathis is_unlile 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" =10 =]
B &=« |8« 2a]a] « X &) 4] %[ <] |
-5.48% _ g.868%
N 102l VCT 5 . C 2PEL
\\ =
_'—4/. |
VTC6
Pal
-ZADR B - 1021
VCT 5

Edit SA ALIGNMENT->ROAD1

fo [ B

A =, = 4 U From the Edit SA menu click LB on M ove/Edit =>M ove Tangent. Place the

%
e

XX st

H

Pt

%ve Tangentl

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 | eft
and right and observe what happens. Through excessive movement of the
cursor itispossible to create avertical curvethat interfereswith 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 dlightly to minimise the length of tangent
between adjoining curvesi.e. minimise the distance from VCT 5toVTC 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->ROAD1

fon [

Click LB on Move/Edit =>Tangent Wizard.

LB B¥f Y ClickonIP3

$
e
e
A
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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

—loix
B2 = s &l «=2]a]a] %] a] @ %] ] s
-5.48%
) 1761 | 20AL

7

P

- 2R - 1R

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.

[N Typed Input | Type ‘150’ and press Enter. Click LB @it to refresh the view.
Length 150 il
Page 164 May 2009
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15.4 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 atemplate. 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 |eft 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.

i
Old template [FULLLEFT i

New template [/ TABLE DRAIN
|

Cupyl FinishI Help I

8 copy Template SST=IEY

Old template  [FULL RIGHT @
New template [5HT v TABLE DF

| Template <FULL RIGHT W TABLE

In the template panel that pops up, click on the icon and sele

theFULL LEFT W TABLE DRAIN template.

e

Templatename [ TABLE DRAIN
|

Fixed| Dedisions| cut] Fill| Final cut,Fil

FinishI Help I

In the Copy Template panel, click on the Old
templateicon and select the FULL LEFT
template.

In the New template name field type the name
‘FULL LEFT W TABLE DRAIN'. Click LB on

Copy.
Repeat the process and cdpyLL RIGHT to

‘FULL RIGHT W TABLE DRAIN'. Click LB
onFinish to terminate the Copy Template panel.

From the main menu, click LB on
Design=>Templates=>Create/Edit and the
Template panel will pop up.

Select Template x|

FULL

FULLLEFT

FULL LEFT W TABLE DRAIN
FULL RIGHT

FULLRIGHT W TABLE DRAIN
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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.

(W Fixed Template - "FULL LEFT W

|Eulour

Width |Height |xFa|| % |Name
1|3.5 -3 lakd
2|0.45 | -0.04 ickl
‘z|0.04 [0.15 tokl
40,11 i bokl

BBl 3.5 2.5 bafpl
F 2 -1 iod|

cyan

dark blue .
blue .

green

|
dark green .

blue

G| P9 KA ED E

CL
o

bof]
imell

| valid colour
ok_| Apply |

Finish | Help |

&

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)

[N Fixed Template - "FULL RIGHT |

Width |Height |KFaII% |Narne | Colour
1(3.5 -3 lokr
o045 -0.04 iokr
"3|0.04 |0.15 tokr
4(0.11 i bokr
5|35 2.5 bofpr
iodr

cyan

dark blue .

blue .
areen .

dark green

alebelsle

bof]
imelr

| valid colour
oK | Apply |

Finish | Help |

&

That completes the changes to our templates. Select [OK] to exit the panel

Click on Finish to close the Template Create/Edit panel.
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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 recal culating the changes, turn on the ROAD 1 Sectsand Srsmodels in ‘Plan 1’ view.
From the main menu, click LB dutilities=>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.

=101 x|
Main |Models | Misc | Tin | Fiter | Piot |

Function name IRQAD 1 EI

Tin I— i

. @I In the ‘Left template’ field select tHeUL L
Left template [/ TABLE DRAIN 5 LEFT W TABLE DRAIN template.
Right template [t TaBLE DRAIN i In the ‘Right template’ select tHeUL L

L prefie [ [ RHSerefie [ [H) RIGHT W TABLE DRAIN template
Reference Im_ﬂ
Himge I—AJ
Start chainage Wﬂ
End chainage m
Section separation |1|:|— E
Repaort file Im J

When complete, reapply the function with the
[c-10308.749 f 7349.882b -2458.867 new templates by clicking LB ofApply 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

[E]12d Model 5.0 Beta 14 (nt.x86) - Project "C:\12d\9.00\Training \design\getting started basic\STAGEL\STAGEL" - Client *12d Training Al-ﬁl - |EI 5[
: Project FilelfO Edit View Model Shings Tins Survey Design Drafing Plot Report Utiiies User Window Help

;l @Ihase glhlue gl ﬂll Ehghjﬁlgl—ﬂrﬂh"_ﬁﬂﬁﬂl—ﬂwﬁg l_
P e xlelle wl Tl slT of[F Al - &L 0L L

S |3 Plan 1 =1l x| =0l ]
7 B 2= e x < 4| <2 (1Bl =e) 2 %] 4| x| & 2| 5] 4] ] <] 2|
o. +
L
)
e
@l‘
=)
D, /
‘. 7
L3 | = section LONG "Al TGNMENT->ROAD1" =lol =l 1ol
ot | L= I S S S 4SS N 4 i = s e = S S R R S VY EA RS
“|[-P.561%_ | -0.40% | 0.00o% -B%_ | 1.090%
?‘ oLopool eIl AL TR
a|t=— — T
m, I ] =
a1, —
E.
o, —Z0PR = 1AFR
Q,
@, B > Howe |[Hcross | 4 b
A, | R P
QOutput Window
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 étofile and LB on théokr string from ‘Plan
1’ view. You may have to zoom to pick the right string
RI=TES
Bl 2| =] = [E@el=2]r] @] X @] 4] %] <] s
Clearly the road now lies above the services.
Finally click LB onFinish 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

Genera 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 calculationsis via surfaces (i.e. TINS). For instance, a simple way to calculate
the cut and fill volumes on an earthworks project isto 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 manua 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 fildnapter 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).

Instead of using a super alignment for our pad footing we will use a super string. The benefits of the super
string lies in the creation using bearing and distance input and the ability to translate and rotate the string.
The properties for the string will be predefined in the cad control bar

We will generate this string in order
A,B,C,...H. The reason we do not start
- 9.999 —4— 40 I at a corner r is so that we can insert
curves at the corner IPs later. Curves can
only fit between adjacent tangents.

to the start and end points, we will leave
a small gap of 0.001m between points H
and A.

L Also to avoid confusion when snapping

I 30 I
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Set up the Cad control bar

|FooTING EC @ [BUILDING PAD ;"‘I fred | ﬂ f1 | | §| zl il

Typein the name FOOTING EDGE
Typeinthe model BUILDING PAD
Select colour red

Set thelinestyleto 1

We will use atraverse option to create the footing string. This option is available from the Cad tool bar
LI === ] e | 1 s, .
d /S -I-@-ﬂ'ﬁ’ = =
‘A

The bottom left of the screen prompts for the start position of the traverse line

Clicking LB on Cad Lines=>Traverse

N

pIPS

<Pick start position for traverse > [picks] [fast] [Menu]

Type in the start point coordinate E42570 N36970 then press [Enter]

W enterxvz:

Enter XY Z: | 42570 35970

A rubber band line appears from the start point and the new prompt at the bottom left of the screen is for
the bearing input

<Enter bearing > (t)angental (p)erpendicular (cjursar {(n)egative Qtyped (d)313. 1620 [picks]
Type in bearing value of 90 then press[Enter]

X Typed Input x|
Enter bearing |g|:| 2

The bottom left of the screen prompts for the distance

<Enter distance = (t)angental {p)erpendicular (r)ight angle (Jursor (n)egative (typed (d)&6.!
Type in distance value of 40 then press[Enter]

[N Typed Input x|
Enter distance |44:| ‘ﬁ

The bearing of the second lineis at right angle to the first line so we can use a shortcut to add or subtract
90° to the previous value

Press [ Space] to retrieve the previous bearing

X Typed Input x|
Enter bearing |ﬂ 2

Press[Pg Up] key to add 90°
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Typed Input x
B Typed Ing x| Press [Enter]
Enter bearing |15[] 2

Typein the distance for the second line 15 [Enter]

N Typed Input x|
Enter distance |15 ‘E

For the third line the bearing is to again increased by 90°

X Typed Input x|
Enter bearing |2}1] 2

then proceed with the other dimensions as shown below

[N Typed Input x|
Enter distance |2|] ﬁ

[N Typed Input x|
Enter bearing |13|] 2

[N Typed Input x|
Enter distance |25 ﬁ

[N Typed Input x|
Enter bearing |2:.r|] 2

[N Typed Input x|
Enter distance |3c| k

[N Typed Input x|
Enter bearing |35|] 2

[N Typed Input x|
Enter distance |-q4] ﬁ

[N Typed Input x|
Enter bearing |g[;| 2

[N Typed Input x|
Enter distance |g,ggg ﬁ

After the last line is entered, press <Esc> to terminate the creation process (or click RB to pop up the ‘Pick
Ops’ menu and click LB ofancdl).

To see the string you just created zoom in on the pad footing area as shown below.
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JRI=TEY
B =l <& @l % <] 2]

We will now insert small radii fillets at each corner of the super string to ensure smooth curves between
tangents. Thiswill ensure that the finished earthworks have a satisfactory appearance.

From the Cad toolbar select option Cad String =>String Join Fillet

<

QUED L #7007 4

i‘ String Join Fillet
'y

B Plan 1 =101 %] _ -
e | We need to pick along the first |
B & =|@] | % &] & %| <] | vvyst?reatetcci)vsli(t:h di?gc%gnet;\:vgarzjrsle

the corner. Thisis done by holding
down the left button while moving

asmall distance along the line.

] Release the |eft button and then
R 21| dlick MB to accept
e General

Model = BUILDING PAD
Mame = FOOTING EDGE
Type = Super

Type like = 3d

Colour = red

Line style = 1

Dtillina — lima

_ =101.] We next pick along the second line
ﬂﬂ&ﬂﬁ@ﬂﬁlil@ we created with direction away

from the corner.

4__
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x| Typein theradiusval ue 3 [eqa]_. Notelthat if the curve i'_s togo
Radi to the left then anegative radiusis required. If amistakeis
advs 3 i made, simply repick the segments and type in the correct radius

Repeat this for each of the corners so that the pad |ooks like the example below

T 2101 x
B+ =| a5 @]« < s|

(d’

. S

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

From the main menu click LB on Tins=>I nquire=>Height

20 - IDI b
Em x| Click RB in the ‘Tin’ field and click LB on
Tin |GRDUND @| GROUND from the pop up list.

| £=0635.428 x=42582.630 y=36944.

Finishl Help I

o
Bpont 1=
B« =& << a2 % <]
':
Now place the cursor
in the ‘Plan 1’ view
— inside the pad footing
=100 x| and note that the Z
Tin [groono ﬂ values on the tin range
[2=65.355 x—32622.751 y 3655, from about 63 to 67.
FinishI HE||:II
N S 4

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.



12d Model Getting Sarted and Training Manual

The simplest way to change the height of a super string is through the String Inquire option.

M [=[p

B & =la|<x|a] 4] % <] o)

Click LB on String =>Inquire then

click LB on one of the string vertices

Click RB to open the Pick Ops panel
4 -

{ . ﬂl Walk right on Vertex then click LB

Vertex 13 x| on Height

Tinable (nfa) »
Accept Visible {n/a) 3
Restart  pgint 1d (n/fa)
Typed input Text (nfa)

db Annotate 3
Find by nam Symbal {n/a) /
Info Height (vertex=0) | [ oo b =10 x|
All sbove
Vertex ID  moye |
Chainage  pemove pick |  Finish|  Help |
-n) points gt
+n) points Delete

8 Super vertex Height JSIIEIf

Vertex index I-_|3 E
Pick | Prev| Nesxt]
Height mode [entire string -
: I—-EE!! || Change Height modeto entire string
HEight 65 noz . .
| 13is valid E”ET — Type in the height 65
ok | Apply| Finish| Help 13 vertex Click LB on OK
_lolx
Bl 2| =@l %] &l %] <|s]
& &
@
Toggle on the Z values
@43 6?3
@ &
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We now need to select a Section view for the purpose of displaying our pad footing string in profile. We

will use our ‘Section LONG’ view. From the View menu of ‘Section LONG’, click LB on Profile and then
click LB on the red string in Plan 1 corresponding to our pad footing outline. Click MB to accept the
highlighted string

Z5 section LONG "BUILDING PAD- =10 x|

B %] =] o [ ] 2] A [R] ] & @] ] %] <] o]

//_\

Note that the ‘Plan 1’ and ‘Section LONG’ views are now linked. If you move the cursor left-right in the
‘Section LONG’ view the corresponding position in the ‘Plan 1’ view is marked with a yellow cross.

Also observe the View Coordinates Box at the bottom of the screen. When the cursor is in the ‘Section
LONG'’ view, the message box shows chainage and height (e.g. ch=72.541 ht=64.929).

Refresh the ‘Section LONG’ view by clicking MB in the View Button Area. You should now see a red
horizontal line on your Section view.

You should already have your grid lines turned on to assist in the evaluation of your decision making.
However we need to change the vertical spacing to get a better idea of the vertical geometry.

Set the vertical spacing to 1

Your ‘Section LONG’ view should now look as follows. The red line corresponds to your ‘footing edge’
string.

_ioix
Bl = s |8« 2] a] @) < @] @] %[ x] s

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 otin GROUND. From the View menu for ‘Plan 1’, click LB droggle=>Tin
contours. Your view should now look as follows
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B Plan 1

=10l x|

Bl e =la|<x]a] 4]« <] ol

D

@1 T
_Q Point G

Let us assume that it is important to have
side BG aligned as closely as possible
with the natural surface contours.

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 main menu, click LB ddtilitiess>H-Z=>Rotate.

X rRotate

=101 %]

—Data to rotate

String

IS e 1 T A

[FootinG EDal i |

~ Rotation centre

¥ coordinate |415|:|;.r ‘Q El
¥ coordinate | 35970 j,'ﬂ

Rotation angle (dms)

[40° 2

Clodawise v Antidodwize [~
~Target
|:|-u:|| [5] | o=[d] =
- 1: #=[#] [#] E [EME
Replace existing data v
| Finished

Rotate | Help_|

Click LB on the string data source icon
then select thBUL DING PAD string
from the view.

Click LB on theRotation
Centreicon and select point B

L.

Type in the rotation angle @ degrees
clockwise

Click on theReplace existing data target
icon

Click LB onRotate to activate the
rotation.

Click LB onFinish to terminate the panel.

Your ‘FOOTING EDGE’ string should now appear rotated.

To centralise the pad footing in the ‘Plan 1’ view, click LBRam and press down LB in the centre of the
building pad and drag it to the centre of the view. Release LB and press <Esc> to terminate the Pan.
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Your revised ‘Plan 1’ view should look as follows

10l
B¢ =@« <@ @) % <| o]

— __

We will now translate the FOOTING EDGE 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 Main menu, click LB odtilitiess=>H-Z=>Trandate. The Translate Model panel will appear.

We could select the string as the Data Source in the Translate panel as we did in the Rotate example but
this time we’ll use the model Data Source to demonstrate how it works.

{5
~Data to ganslate
DECEFEEEEBLE

String [Footmeepal ;|

—Translate data Type in the ‘Delta X’ 020

DeltaX [20 Q El Type in the ‘Delta Y’ 0£30
Delta ¥ [30 ﬂ Type in the ‘Delta Z' oD

L Click LB on the String data source icon.
Pick and accept the footing edge string.

Delta Z |D—ﬂ L Click on theReplace existing data target
icon
—Target Click LB onTransdlate to activate the
e IR E ::E settings.
Replace existing data v Click LB onFinish to terminate the panel.

| Finished

Translatel Finish | Help I

Your ‘FOOTING EDGE’ string should now have moved downwards and to the right.
To centralise the pad footing in the ‘Plan 1’ view, click LBRam and depress LB in the centre of the

May 2009 Page 177
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building pad and then drag the image to the middle of the screen. Release LB Click LB.

RI=TEY

SRRV S CVE-ARE)

P&

After Regenerating the long section your ‘Section LONG’ view should now look as follows.

Z= section LONG "BUTLDING PAD->FOOTING EDGE" =10l x|

Bl 2| =] » | <=~ @)« <] a] 4% < s
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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.

From the Main menu, click LB on Design=>Apply=>Interface

The Interface Function panel appears.

X interface F i

Function |p,a,|:. 1 EI
[FooTING EDGE ;|
1 e
Fill slope 1vin |2—E
Section separation IE—E
Search distance Im—ﬂ

C—

IUse super sirings v

Tin [GrROUND A
Model for interface  ['AD INTERFACE ﬁ
Model for slope lines [\D SLOPE LINES ;,I

| Function <PAD 1> exists
Interface | Finish | Help |

String Interface
Cut slope 1vin

left ar right

=101 x|

We need to give our interface function a name so that we
can refer to it later. Type in the nafm&D1.

Select the pad string as the ‘String Interface’

The default ‘Section separation’ is 10 metres. Set this to 2
metres.

As our pad ‘FOOTING EDGE' string has been generated
in a clockwise manner (from starting point Ato B to C
etc.), we are looking to calculate the intersection of our
batter lines with th6&ROUND tin on theeft of the string
(left as we proceed in a positive direction along the string.
Positive direction is always in the direction of increasing
chainage).

Click LB on the ‘Tin’ button and double click LB on
GROUND from the popup list.

Finally supply the name PAD INTERFACE to the “Model for interface’ field. The interface string
corresponding to where our batter lines meeGROUND tin are placed in mod&AD INTERFACE.
(Optional) Slope lines are placed in moBAD SLOPE LINES.

To cause the interface string to be calculated click LBnberface. After a short delay, the panel message
box advises ‘finished interface’. Click LB ¢finish to terminate the panel.

You will not see any immediate

=10l x|

B2 =|al %] a] a4 | ol

change in your ‘Plan 1’ view
until you turn on the
appropriate models that have
been created by the interface
function.

\

To see the interface that has
been calculated, click LB on the
‘+’ sign button in the ‘Plan 1’
view to pop up a list of models.
Double click LB on models
PAD INTERFACE andPAD
SLOPE LINES.

Toggle off the Z values

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.

We need to set the corner radii of the corner point to be moved and the next corner point (the curve will no
longer be tangential) back to 0 before moving the corner point.
Turn off the model®AD INTERFACE andPAD SLOPE LINES
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From the Cad toolbar select option Cad String =>String Join Fillet

#

iy

£,
UUF"J-ﬁ---fd:.a"*..r‘*.%‘w?*#*\:a%’“'

String Join Fillet

=10/ |
Elglglglﬁlﬂglﬂél Re-pick the strings each side of

the corner points as shown
previously and typein the
value 0 in the prompt

x
Radius |[;| e

The corner point can now be moved (extended) back towards the last tangent point
From the Cad toolbar select option Cad Vertex =>Extend point by length

.|

2] 2 = AR[AP » /2 47 5]
,Z.,l "o
1

Click LB just to the right of the corner point (on the string) and click MB to accept.

RIS
Bl ¢[=sla| € x|l @ % <] s

x| Typein -10 [Enter] to reduce the line length by 10 metres

Length |_1[;| ol
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The radii now have to be redone as shown earlier back to 3 metres

RIS
Bl ¢[=la| <€ x|l @ % <] s

The Interface function can now be recalculated by selecting Utilities => Recalc => Recalc => PADL.

12d will now recalc the pad interface using the same properties set in the | nterface Function panel
previously.

Turn back on the Pad models to see the results

i
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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.

_inix]
B 2[= = [ael=n]a € x| @ % <] 3|
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By reference to the ‘Plan 1’ view, it is apparent that our first guess at Z=65 for our footing is a little too

high. Let us now lower this to say Z=64.5 to increase our cut and reduce our fill at the site. To do this, we
only need do the following.

We can use the Translate option as before udtil¢ties=>H-Z =>Trandate

_[Eix

—Data to translate

0N e I v
String [Foormeepal x|

—Translate data
Delta X I':'—.Ll 1.
Delta I':'—ﬂ _l
petaz [-5]  p|

—Target
=] [
vas | 2B @ 5| B
Replace existing data v
| is valid
Translatel Finish | Help I

or from the Main menu, click LB o&trings=>Strings Edit=>Trandate

8 rransiote stringS=FY

hew nams I E The Translate String panel appears.
M model I ﬂ

Mew calaur; | g
Move /Copy mode ||'u'|.;.-.,-e zl

Click LB in the ‘Move/Copy mode’ choice icon and

Translate mode  [Typed dx dy dz E click LB onMove.
dx dy dz foo-0.s Place the cursor in the ‘Translate mode’ field and click
[choice ok LB on the choice icon to popup a list of modes. Click
= LB on Typed dx dy dz.
513rt| FIHIShI Help I

Place the cursor in the ‘x y ' field and typed -0.5

Click LB on Sart.

Place the cursor over the FOOTING EDGE string and select it with LB. Confirm the selection with MB.
The entire string is now translated to be at height Z=64.5.
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To update your ‘Section LONG’ view again to reflect the revised geometry all you need do is click LB on
Regen. Your ‘Section LONG’ view should now look as follows.

_inix]
_LLLMJﬂﬂJJJﬂ@ﬂﬁJJ

To recalculate our interface string (again), we reapply our interface function as before. Rerun the function
PADL1 from the Recalc menu (sekilities =>Recalc)

RI=TEY

JJJJI@@E@JJ

You should now see your ‘Plan 1’
view updated as shown at left.

Note that the area of cut (red) is
now increased and the area of fill
(green) is reduced.
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16.4

16.5

(X Triangulate a Data S

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, thefirst stepisto turn
OFF al models and then selectively turn ON the appropriate pad footing strings and sections models.

The fastest way to do thisisto click LB on the Menu button in the View Button Area of the ‘Plan 1’ view
to popup the View menu and click LB dhodels=>Remove all models. Then place the cursor over the
‘+’ sign button in the ‘Plan 1’ view and double click LB 8tJILDING PAD, PAD INTERFACE and

PAD SLOPE LINES.

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 ohins=>Create=>Triangulate data

General |Da13 I Nullingl

Retriangulate function WEI
Mew tin name [Pap— @I
Tin colour W;
Tin style |1—§|
Model for tin [inPaD 3

Additional settings

Preserve strings [v Remove bubbles [~
Weed tin '
Cell method r Triangedata [

Create many H

=101 %]

| ok -noTin <PAD > exists

Triangulatel

Help I

Finish |

General Data |Nulling|

Data to triangulate

||| 2]
View rll—

—

[rata palygon

Give the triangulation the function naméN PAD

Position the cursor in the ‘New tin name’ field and
type in ‘PAD’ 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 theDatatab and set the ‘Data to
triangulate’ to Viewl.

Click on theNulling 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.

General I Data  Mulling |

—Aapply nuling [~
Angle N .DZJ
Length [0 H
Combined angle I'E':—JZJ
Combined length |2.:—H

[CE->interface 4

Mull polygaon




12d Model Getting Started and Training Manual

Infor £
General

Function = PAD1

Maodel = PAD INTERFACE

Mame = interface

Type = Super

Type like = Interface

Colour =red

Line style = 1

Ptfline = line

#pts = 109

Length = 178.692

Lire snap =

X = 425794498

Y = 36928.035

Z =66,1a0

Prof ch = 107.247

Prof z = 66,160

Bearing = 308°37 18.06"

+we =

Segment
Type = horizontal line
Length = 2.001

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 onTriangulate to create the TIN.

To display the TIN, click LB on the ‘+’ sign button in the ‘Plan 1’ view and
double click LB ortin PAD 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.

B 2| o|a| <l x| &l alls <o

Note that by using the ‘Null polygon’
feature, any triangles that might have
formed outside the interface polygon ; il
have been ‘nulled’ (effectively
removed) from the TIN. Whilst such = =3
triangles may or may not exist, they ok | )it )
are of no consequence to the user. | L= =
Only those triangles on display will e
participate in any subsequent TIN or i
volume calculations.

16.6 Volume Calculations Between Surfaces

Now that as we now have two tins, ‘GROUND’ and ‘PAD’, 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 AreaVolume 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 otin 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
= |0O] x| Fill the panel in as shown. Place the cursor

- on the tin icon for the ‘Original tin’ field
Original tin [GRoUND 4 and click LB to popup a list of the available
Mew tin [PaD @l TINs. Double click LB orGROUND.

: Repeat the process for ‘New tin’ and set it
Angle for sect |

gle for sections EhE ,@j to PAD
Dist between sections | L .

- _ 2 -H Leave the angle for sections at 90 degrees.
Original tin sections [%5 GROUND ;’I This will make the sections at 90 degrees to
Mew tin sections [xspaD :I the X axis i.e. parallel to the Y axis.

Difference model |;{5 DIFF :I Set the ‘Distance between sections’ to 2m
: as this is a relatively small site.

Difference colour |magenta 3

Use Extrapolated Areas - Enter three new model nameX$S

- _ GROUND, XS PAD andXS DIFF for
@riginal Extrapolated Sechions Model | _I ‘Original’,New’ and ‘Difference’ sections
Mew Extrapolated Sections Model | _I respectively. The cross sections
el Bl |—=| corresponding to each of these pr.0f|Ie5 will

_ then be stored. Entering a name in the
Clean sections models beforehand r ‘Difference model’ causes a series of
Paly [ACE->interface Jrj sections to be created that correspond to the
Report file Img difference 'between the Original and Final
cross sections. Note that all these model
Report mode [summary 2' fields are optional.
Volume mode [Average end an El Set the Difference colour tmagenta.
| File <PAD VOLUMES.rpt:> will be created Tick the checkbox to clean out the section
'l.l'ulumel Finish | Help | models before running the option
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 tRely 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. EntePAD VOLUMES and press return. The suffixt is appended by 12d. Set the report
mode tosummary 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 onVolume 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 LBita=>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 onFinish to terminate the panel.
May 2009 Page 187
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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.

alsd |

File Edit Format Wiew Help

Project: STAGE 1
User: MNoel

Report File: PAD VOLUMES.

original tin GROUND
new tin PAD
separation 2.000
extrapolated no

cut volumes and areas

organization: 12d Training - Qld

rpt

angle 9000 " 00"
method Average end area

are negative

Ti11 volumes and areas are positive

total plan area 1852,
total cut -848,
total fill 3CE.
balance -490,
ie excess of cut over Till 430.

=11y

956
783
173
173

————————————————————————————— BEGIN TIN-TIN VOLUME REPORT ----——-——————----mommmmo o

surface to surface wvolume report - (with plan polygon "PAD INTERFACE-»interface")

It is possible to view the sections that were calculated during the end area cal culations.

| B[] =] &) =] a] a4 <] o]

’
J/iéz

&

533&%

Al
v
o

£

=10l x|

From the View Button Area of the
‘Plan 1’ view, click LB on the ‘+’ sign
button and turn on mod&S
GROUND.

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.
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From the View Button Area for the ‘Section CROSS'’ view, click LBRoofile 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 theXS PAD model has also been turned on. Hence the section shows botigthel
sections (from tin ‘GROUND’) andfinal 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.

_ipix)
B¢ == 18 €| 2| 1] a] ¢[x]@a] 2] %| <] 2|

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 ‘PAD’ 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 mod& DI FF 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 LBdrto fill the view.

_ioix
B2 =" |8 «]=|xla] % @] ] % <] 3]

T

X \

‘*‘H\\_‘/

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 theriginal 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 mod&IDI FF.

The only models that should be turned on in the ‘Plan 1’ vievd&lii¢. DING PAD, PAD SL OPE
LINES andPAD INTERFACE. Click LB onFit to fill the view.

To calculate exact volumes between TINs, from the Main menu, click LB on
Design=>Volumes=>Exact=>Tin totin

=101 x| Fill the panel in as shown. Place the cursor on
Originl tin Wﬂl the tin icon for the *Original tin’ field and
. click LB to popup a list of the available TINs.
New tin [PaD ﬂl Double click LB onGROUND. Repeat the
FLamge File [ J process for ‘New tin’ and set it AD.
Flam wiew bo paint [ E By entering a name in the ‘Report file’ field, a
Model For Faces I—;"'I report can be createc_i showing the details_, of
the end area calculations. Select the previously
Clean faces model beforehand r created report file PAD VOLUMES.rpt so that
Report file [D VOLUMES.rpt J we can append the volumes to the bottom of
—Paolygon options the report.
—i% Use a polygon Click LB on thePoly icon and then select
Polygon |ACE-:=-inter1‘ace E 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

MMedel I— 3

| "PAD INTERFACE->interface” selected
'u'ulumel Finish I Help I

Click LB onVolume to initiate the calculation.

al ]
WARMIMG: The file [PAD YOLUMES rpt] already exizts.

Wiould you ke 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
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B1PAD VOLUMES ot -Hotepad EIR-TEY

File Edit Formak ‘iew Help

Project: STAGE 1 -
User: Noel

organization: 12d Training - qQld
Report File: PAD VOLUMES.rpt

surface to surface volume report - (with plan polwygon "PAD INTERFACE-=>interface™)

original tin GROUND

new tin PAD

separation 2.000

angle 9000 "'00"

method Average end area

extrapolated no

cut volumes and areas are negative
i11 wvolumes and areas are positiwve

total plan area 1852. 806
total cut -848.956
total i1l 3E8.7E3
balance -490,173
ie excess of cut ower Ti11 490,173

Project: STAGE 1

User: Noel

organization: 12d Training - Qld
Report File: PAD VOLUMES.rpt

volumes from tin "GROUND™ to tin "PAD" - (with plan polygon "interface™)

cut volumes are negative
Ti11 volumes are positive

Total cut -849.509
Total fill 359,334
Total balance -490.176
ie excess of cut over i1l 490.176

Polygon plan area = 1852.806

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 Displaying ‘depths’ of Cut and Fill using Colour Shading

If the above exact volumes calculation is repeated but thistime the panel isfilled in as shown, it is possible
to get the plan view to shade in with different colours corresponding to different depths of cut and fill. Set
the TIN fields as shown

_ (ol Place the cursor on tlielder icon for the ‘Range

file’ field and click LB to pop up a list of range

Original tin [GROUND @l files. Navigate to the folder

New tin IF'.-!'.D— @I C:\12d\9.00\Tr aining\design\getting started
basic then double click LB oROAD

Range file ||.-5.D DEFTHS.drf J DEPTHS.drf.

b F E The ‘Plan view to paint’ should be setlo
Model for faces [pEPTH FACES il Enter the new model nanEPTH FACES in
Clean faces model beforehand v the ‘Model for faces’ field.

Repart file | \J If you are using the practice version and have
~Polygon options limited point numbers then don't create the
—(+ Use a polygon ™S faces model. Simply view the data in the view

Polygon [ACE-=interface M \ Clear the report file name

—i{" Use a model of polygons

Madel — J

| £-743.950 f 426,208 b -317.742
Volume | [Finich | Help | Click LB on Volume to recalcul ate the volumes.

Now as the volumes are calculated, the ‘Plan 1’ view will have its various faces coloured in.

The red area displays cut and the green area displays fill. The darker shades show areas of greatest cut and
fill.

=10l x|
7 e 5 | o] o If you refresh the view you will notice

Elﬂhlﬁl@ilﬁlil@ that the shaded image disappears and

the view reverts to whatever models

you had turned on prior to performing
the volume calculation.

As required, you can turn on model
DEPTH FACES where you now have

a permanent copy of the shaded faces.
This model can be manipulated just
like any other model in 12d.

This image can be exported or plotted as desired. When the data is transferred to AutoCAD, Microstation
or another rendering package, the face data will be retained and hence can be manipulated further if
required.
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The quality of the finished image is a function of the number of ranges specified in the ROAD
DEPTHS.drf file. Each range has a colour associated with it. Thisfileisanormal ASCII file and can be
edited with atext editor or from within 12d Model using the Depth Range File panel.

If you place the cursor near the name ROAD DEPTHS.drf, in the ‘Exact Volumes Between Tins’ panel,
click LB on thefolder icon to pop up the list of names again and then sggrein], the Depth Range File
panel will pop up with the file displayed ready for editing.

15
Range file |c:112d\9.umTrzg R.Eadl '|.I'l.|'r1'te|

Fram |Tﬂ |'E'ﬂ'|=1'ur |'E'=1"'l'"'l'l'i"'1t The "From’ field is the ‘starting depth’
-90  |-10  red 032 and the 'To’ field is the ‘finishing

-0 6 |red 040 depth’.

-6 -4 red 043
-4 -2 red 064
-2 -1 red 096
-1 0.8 red 112
-0.8 0.6 red 123
0.6 0.4 red 144
-0.4 0.2 red 160
-0.2 0.1 red 178
-0.1 | -0.05 |red 192
-0.05 |0 red 208

W] 0.5 green 203
0.5 0.1
0.1 0.2 green 176
0.2 (0.4 |green 160 .
0.4 |0.6 |green 144 .
0.6 |08 |green 128 .
0.8 |1 green 112 .
1 2 green 096 .
2 4 green 064 .
4 & green 043 .
B 10 green 040 .
10 90 green 032 .

Cut depths are negative.

If any modifications are made, then the
file must be written out by clicking LB
on theWrite button.

[[s]
=
1]
1]
=3
[y
[N]
-

%IEF}EESHHHEEﬁEEEEEEEmmumm.thH

Fmishl Help
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The file can also be edited in the system text editor. If you place the cursor near the name ROAD
DEPTHS.drf, in the ‘Exact Volumes Between Tins’ panel, click LB onfihider icon to pop up the list of
names again and then selfegtlit file], the 12d text editor will pop up with the file displayed ready for
editing.

|E] ROAD DEPTHS.drf - Note A F 10O x|
File Edit Format WView Help

-30 -10 “red 032" tart Y
o : wrod 010" -] The format is ‘starting depth’, ‘finishing

-6 -4 "red 048" depth’, ‘colour’. Cut depths are negative.
3 3 ::Egg ggz: Any colour can be used. For a full list of the

-1 -0. "red 112" colours available, see tlwelours.4d file.

-2 -2 .red 128 This file also is user definable. Terminate the
-0. -0. "red 160" edit session by shutting the Wind§¥] or
-0. -0. 'red 178" choosingFile=>Exit from the pull down

o oo --E:ﬂ oee menu. then click ‘finish’ to terminate the

"green 208" paneL
"green 192"
"green 17e"
"green 1s&0"
"green 144"
"green 128"
"green 112"
"green 096"
"green 064"
"green 048"
"green 040"
"green 032"

[ S LS I e ]
[ S L I e

=0.

0 e W
WHEDmENMPOOOOD OO
0@ e B

e I i N el s e s s o o
oo

[

Important Notes:

1. If a depth range file is used then the reported volumes only use the values specified in the depth range
file. So if the depth range file does not cover the entire range for the two tins, then the reported volumes
will not equal the total volumes between the two tins.

2. The depth faces do not have to be created. The plan view will still be coloured as the volumes are
calculated but the colours will disappear when any part of the view is refreshed.

3. For thepractiseand smaller versionsof 12d Model. the faceswill need to be deleted before saving

the project.
Page 194 May 2009
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16.10 Displaying ‘depth contours’ of Cut and Fill

To ensure that we can see the depth contours clearly after they are created, begin by turning OFF all
models. Click LB on the Menu button in the View Button Area of the ‘Plan 1’ view to pop up the View
menu and click LB o odels=>Remove all models.

To calculate depth contours between the TINs, from the Main menu, click LB on
Tins=>Contour=>Depth contours

B pepth contours ST

Fill the panel in as shown. Click LB on the tin icon for

Originil tin [GrROUND @I the ‘Original tin’ field to popup a list of the available
Mew tin [Pan @I TINs. Double click LB orlGROUND. Repeat the

process for ‘New tin’ and set it AD.

Model for depth strings [5EPTH STRINGS ﬂ

Use the colour icon to pop up a list of colours and select

-5 More [~ the colours as shown. These colours are recommended
Calour Jred 5 since they are consistent with the depth ranges used
above.
—Zerostings—————————— Mare [
Colour IH'-“E—E
—Fill strings Mare [ —
Colour Igreen—

Experimental fast mode

-
Start level ET H
End level [ H
Interval [o.2s H Set the contour interval to 0.25m
Super Sfring Type Igd— zl

| Click LB on Calculate to produce the depth contours.
| Click LB onFinish to terminate the panel.

Calculate I Finish I Help

[ o]
B+ =[a]xx &) &f ] <] 5|

To see the contours, from the View
Button Area of the ‘Plan 1’ view, click
LB on the ‘+" add model button and
turn on model®EPTH STRINGS,
BUILDING PAD andPAD
INTERFACE

These contours are valid 2d strings just
like any other contours created by 12d
Model and hence can be used further
by 12d, plotted or exported to a CAD
system as required.
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16.11 Comparison of ‘End Area’ verses ‘Exact’ Volume Calculations

In the above models, the end area cal cul ation for balance of volumes was 490.173 m3 verses 490.176 m3
for the exact calculation, anegligible difference.

16.12

On alarge site, you may notice a significant discrepancy between your answers from both these methods.
Clearly, the end area cal culations are the more important if you have to alow 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=>3ring Tin to tin for how to do this.

Sign Conventions for Cut and Fill

The entire tutorial on volume calculations so far has been performed assuming the convention that Cut
volumes are negativ@ his is a user definable convention however. If preferred, Cut volumes can be made

positive.

Data L'-'s_

Trash Settings
Default Settings
Caolour
Point colour
Tin colour
Contour colour
Contour bold colour
I/0 null height
Text height (pixels)
Chord/arc tolerance
Culling
Culling size (pix)
Corner angle
Weed tolerance

Section view exagg

Perspective view exagg |1 ‘E

Cut volume sign

=101 x|

| Mame Settings
System Settings

T——
rT——
r——
Sr——
r—
Em—
—
rw—

£

[+ =]
o= 2
o el
—

Inegaﬁve

negative

positive

load| Set |

write|  Finish|  Help |

This convention is set from the Main menu. Click LB
on Project => Management => Defaults

Note the field near the bottom of the panel.

Place the cursor on tlohoice icon for the ‘Cut volume
sign’ field and click LB to pop up a list of alternatives.
Click LB on eithemositive or negative. At this time,
leave the value negative.

Click LB on Set to activate any changes.

Click LB onFinish to terminate the panel.

£
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16.13 Trapsto be Wary of When Designing Footings
1. Treatment at corners when radii are NOT being used

The example above used a fillet radius at each corner point on the ‘footing edge’ string. If you don't use a
radius at each corner point then the interface string created during the template application will, by default,
not generate any extra points at the change in direction.

=10l ]
ﬂ@@ﬂﬂ@'ﬂ%ﬂ@' This causes the following effect at a

corner point (section strings are shown).

This situation can be changed by
specifying a ‘corner angle’. If say a corner
angle of 15 degrees is used, you will get 6
facets at a right angular change in
direction rather than 1.

The corner angle value is set from the
main menu by clicking LB oRroject =>
Management => Defaults (Default
Settingstab). See fifth item from the
bottom of the panel.

=

Change the ‘Corner angle’ to 15 degrees as shown. It TrashSettngs | Name Settings

normally defaults to zero. Default Settings | System Settings
If the Interface was recalced, the corner would now Colour ||:.|._.E 5

appear as below Paint colour elow =
colour Igreen—g
=101 x| Conbour colour Icy'an—g
Ellaglglilﬁlilﬁlilél Contour bold colour Irrﬁng
1/0 null hight [ess i
Text height [pixels) Iﬁ—ﬂ
Chord/Arc tolersnce II:I],—E
Culling I
Culling size {pix) I4—E
Corner angle

Weed tolerance ID—E
Section view exagg IW—E
Perspective view exagg |1—H
Cut valume sign I"'EEFTEI
|

| angle is valid
load| Set | ‘write] Finish| Help |
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2. Interna angles

=10l x|
[ El = @iﬁlﬁl@ﬂﬁlil% When a pad string suffers excessive

changes in direction such as when the
internal angle gets to be less than 90
degrees, it is sometimes possible to get
the situation where batters ‘cross’ over
one another.

Observe the shape of the interface string
- beware of this effect. If you calculate
volumes from such strings, you will
clearly get erroneous answers.

The solution to this problem is to choose appropriate batter slopes and return angles such that this does not
happen.

Alternatively, before you create your TIN you may have to edit the offending strings and take out the
overlapping portions and also delete the incorrect sections.
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17  Plotting

171 Overview

This chapter is arranged so that relevant sections appear in blocks for easy reference.

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.

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. Thisisin the folder
C:\12d\9.00\Training\design\getting started basic

17.2  Triangulating the Road

In order to calculate the volumes and display the quantitiesin the long section plots we need to create a

surface of the road.

~(Ex

General |Da13 I Nullingl

[rnDEseN | #
[DEsIGN &

Retriangulate function

Mew tin name

Tin colour Imagenta 3
Tin style |1 EI
Model for tin |1j|-| DESIGM ﬂ

Additional settings
Preserve strings v Remove bubbles [

Weed tin '
Cell method r Triangledata [
Femmabe . —

[W Triangulate a Data Sc

General Data |Nu||ing|

Data to triangulate

<Tale
View |1—

— o

[Data polygon

RIEY

Create the TIN ‘DESIGN'’ for the road by
turning all the models off the view Plan 1
and adding just thROAD 1 Sects andStrs
models.

Create the TINDESIGN using
Tins=>Create=>Triangulate data with data
sourceView and view Plan 1. When you
create the road design using the Apply
function, 12d also creates a number of

polygons that capture the various elements.

You could use the polygon that encases the

road as your ‘Null polygon’ or alternatively

you can set the 'Length’ field to 1m and 12d

will null out all the triangles outside the
interface strings.

=101 x]

General I Data  Mulling |

—apply nuling [+
Angle | oo i‘;j
Length | 1 H

Combined angle

[60° 2
Combined length IQD—H

PRACTISE VERSION: To keep the number of points below 5,000, the road data has been created with
sections at a 50m interval rather than 5m. This means that the pictures are not exactly asthey appear in the

manual when running with the Practise version.



12d Model Getting Started and Training Manual

17.3 Plot devices

12d can generate plotsto various devices. Firstly, it supports afull interface to Windows so it can create

plots on any device that is supported by Microsoft Windows.

Select Plotter

windows
windows_mono

raster

raster_mono

model

hpal2 (colour mapping)
hp

hpal2 (calour)

hp 7475

DWG 2007

DWG 2007 ACD colours
DWG 2006

DWG 2006 ACD colours
DWG 2005

DWG 2005 ACD colours
DWG 2004

D¥F 2004 ACD colours
DxF 2002

DXF 2002 ACD colours
DXF 2000

D¥F 2000 ACD colours
DXF vig

D¥F V14 ACD colours
DXF V13

DXF v12

D¥F V13 Old 4D Model
D¥F V12 Old 4D Model
DxE 2007

DXE 2006

DB 2005

DxE 2004

DxE 2002

DXB 2000

DXEB V14

DxB V13

DXEB v12

postscript

A3 postScript
postscript (colour)

microstation 2d
doas

calcomp

mif

pd5

postscript {colour mapping)

[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 —"8 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 ‘DXF 2007’ (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 ‘DXF 2007
ACD colours’ so that green in 12d stays as green when
transferred to AutoCAD, etc.

Another line item might be ‘DXF 2007 Check plot’ so that all
colours in 12d transfer to AutoCAD with one colour (for one

pen).

Another line item could be ‘DXF 2007 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 vialibteer s.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 plotsisuser definable. There are alarge number of plot parameters that govern
what isincluded 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 aplot. 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 Al 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 setdrem Plotting Setup =>

Pixelsto 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 therSetiecjs=>Plotting scale

[X Plan Plotting S =10] 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 1ISO, ISOEQ, GOTHIC, HELV, HELVL, MONO,
ITALICC, SCRIPT, ROMANC and ROMANS. See fileéaxtstyl.4d andfonts.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 ahard copy device, it will only placethefilein 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 sendsit to the
device automatically.

Thusin generd, plot files are not automatically submitted to any plot queue. It isthe 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 filesin a
plot queue.

Similarly, when the plot device isa 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 thefile.

Windows Based Plotting

In the list of ‘plotter types’ shown above, theravimdows andwindows _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 modeiff 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 LBRint=>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 reclickRhat 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 Overview of Plotting
We will look at six of the many types of plots available.
1. Quick Plan plots
2. Quick Section plots
3. Quick Perspective plots
4. Sheetsof Long Sections
5. Sheets of Cross Sections
6. 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 plotsin 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.
17.8 Quick plots
The key purpose of this type of plot is for occasions where the scale of the plot is lessimportant 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.
17.8.1 Quick Plan Plots
In 12d Model 9 there are now two waysto create aquick plot. The original quick plot option remains along
with anew option (Quick Sheet Plot) that allows the use of a dynamic sheet size
Quick Plot
Before we start we need to get some standard data up on display.
Ensure that in View ‘Plan 1’ just the models shown below are in the view:
ALIGMNMENT
ROAD1 Sects
ROAD1 Strs
survey ROAD CROWN
survey ROAD PAVEMENT EDGE
survey SEWER PIFE
survey WATER PIPE
KN 1
Select |
May 2009 Page 203
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Your ‘Plan 1’ view should look as shown below.

RI=TEY
Bl =] g x]a] @l % ||

Zoom in on the lower intersection area

We will now plot the zoomed data on display in View ‘Plan 1'.

- 1Ol x|| If you want the finished plot to

F=1 -1 | =1 a0 -1 — assume the general shape of say, an
Elilglglglﬁlglﬁl L @l Al sheet, drag the edges of your
-\-\-\"'\-\.\_\_

view until the height/width ratio of
the screen resembles the sheet i.e.

wider than it is high.

From the View Button Area for
View ‘Plan 1’, click LB on the
printer icon in the view buttons area
and selecQuick Plot.
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View | 1 E
Plotter type Imu:udel @

Plot file preview plot 1 J

Clean model beforehand ||:.r.;.n-.ptﬁ:.r dearzl

Scale 1: |1IIIIZIIII
Sheet width {mm) I 132, 7816 ﬂi
Sheet height (mm) | 106, 365 ﬂi

Title and border v

Text style I.ﬁ.rlal—II
Text height (mm) |25—

Title line 1 W@
Title line 2 Img
Title colour Il:dme—g

| View <1> exists

J,:T| {}l Plot

Finishl Help |

=101 x|

Fill in the panel as shown. Make sure that the plotter
type ismodéel so that we can preview the plot.

Type inpreview plot 1 for the model name
Selectprompt for clean as clean model mode

In the scale field, type 1000 and press the Enter key.
The aspect ratio of the ‘Plan 1’ view will determine the
sheetwidth andheight 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. The easiest method is to use the rectangle option
at the bottom of the panel to draw a rectangle around the
data. Try to keep the proportions as close to a sheet of
paper as possible.

By default, a simple title and border are created. Leave
the box ticked and type in two lines of text as shown.
These lines will appear at the bottom left of the plot, in
the title box area.

Click LB on thePlot button.

Now go to View ‘Plan Preview’ and use the ‘+’ sign to turn on mpdeView quick plot.

=10l x|

Bl 2| =la <<l 4]« <| ol

Your finished plot should look as shown above.

Firstly, ensure your POINT snap is ON. If you do a string inquire (F2) on the cyan string at the bottom left
corner of the plot, observe the X and Y coordinates returned. The bottom left corner of the plot is at the
origin X=5 and Y=5. The plot has automatically added a 5 unit margin inside the Sheet width values

The point to note is that the plots are in millimetre ubitswhen they are plotted to a model to preview
and work with inside 12d Model, the plot data has been multiplied by 1000.0. Hence the 10mm title block
was of size 10 units in the plan view, not 0.010 as you would first think.
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Quick sheet Plot

Return to the Plan 1 view but zoom out a bit from the previous settings

=10l x|

Bl 2| =|a| << 4% <]

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

— 1 Quick Sheet Plot

BEX]

Fill in the panel as shown. Make sure that the plotter
type ismodel so that we can preview the plot.

Wi 1 E
Flatter tvpe model %
Plat File preview plot 2 g
Clean model beforehand prompt For clear ﬂ
Scale 1: 1433,3333

Sheet size wd ht {mm) [ ﬂ

Plat sheet Margin

5

Rotation Angle ﬂ
Crigin

i coordinate

Y coordinate

Anchor
(%) Fixed in View - Scale Zooms

I Fixed in Data - Scale Fixed

Title and border

Type inpreview plot 2 for the model name
Selectprompt for clean as clean model mode

There are two types of methods of controlling the
box representing the sheet to be plotted. The first is
Fixedin View

/ Using this option the view can be zoomed in or out
and the plot frame size stays linked to the view edge

T
B+ =|al €% a]a%| <] =|

=101 %]

Text style
Text height {(mm)
Title line 1
Title line 2 Far inkersectian \ | !
Tide colour blue L] ForFixed in Data, the plot frame keeps its size
| wiew <13 exists relative to the data when zooming and panning.
| @ [eot] [Fosh) [re)
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We will select Fixed in Data.

=101 x|
~ Quick Sheet Plot M= 5

View ’17 ﬂ

Plotter bype W%

Plat File [preview plot 2 g

Clean model beforehand [prompt Far clear ﬂ

Scale 1 E

Sheet size wd bt {rarn) N ZI

Plot Sheet Margin s ﬂﬂ

Fokation Angle h"-‘i ﬁﬂ

rigin
» coordinate (42300 Q Ia:.l
% coordinate ([3g900 ﬁl

Flok Area Mode Anchor

) Fixed in View - Scale Zooms ) Centre

(%) Fixed in Data - Scale Fixed (%) Origin

[ .

Title and border
Texk skyle Arial II
Texk height {mm) 2.5
Title line 1 Check plot @
Title line 2 Far inkersection @
Title colaur blue !
[is walid

J:Il @l [Plot] [Finish] [Help]

The panel above uses a scale of 1:500, and A4 sheet size and a bottom left origin of E42800 N36900
In view PREVIEW turn off the previous preview model and turn on preview plot 2
Your finished plot should ook the same as shown below.

=101 x
i) B I SIS ICUEY RS K]
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17.8.2 Quick Section Plots
Thisisvery similar to the Quick Plan plot we have just finished.

We will investigate this facility by profiling our ‘ROAD1’ centreline string in view ‘Section LONG'.
From the View Title Area of view ‘Section LONG’, click LB on tReofile button and select the magenta
centreline string on display in view ‘Plan 1'. Make sure you select the alignment string. It can often be
easier to pick the IP points rather than the string itself.

If you turn on the tin GROUND model along with the pipesyvey SEWER PIPE andsurvey WATER
PIPE and ensure that your grid is still toggled on, then your section view should be as shown below.

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.

_ioix]
B8] -] o | o] o] »|n &) <] <] 5] ] o
—QL6/0% | -5 A67% | B Obh% - T oR7g
77 B67 S| 51/ B A0 S
|
T . A —_
i == - e s
e —
m
i
R HAHA
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EEEE

You should now see the following. 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.

Gl e 2 n] & < & @] @ % <] s

=10l x|

-5, 452%

Cafrl

==

HK‘H\\\

carvices
LA~

Nw\

R

y

From the View Title Area of view ‘Section LONG’, click LB dvienu=>Settings=>Geom annot

[H Section Geometry Annota

View

Show HG
Show ¥G
text style

view text ht (pix)

plot text ht {mm)

text colour

arrow colour

HG wiew arrow ht (pix)
HG plot arrow ht {mm)
VG view arrow ht (pix)
VG plot arrow bt {mm)

Draw grades as 1in

ET—

v

[
ra—r
C—
Ea—
Ea—
—
E—
—
P—

=

I
Set I

Fir‘lishl

Help I

=100 ]

Click LB on Set andFinish.

Note that you can set the screen text height in
pixels independently of how the same text will
appear in height on the finished plot.
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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 typeés so that we can preview the plot.

e
View fone g Fill in_ the panel as shown. Make sure that the plotter
type ismodel so that we can preview the plot.
Plotter type In'u:ndel @

Type inpreview quick section for the model name
Plot file [ow quick section g ypeinp g
Clean model beforehand Mj Selectprompt for clean as clean model mode

Scale 1 O H In the scale field, type 500 and press the Enter key.
' The aspect ratio of the ‘Section LONG’ view will
Sheet width (mm) [282.0854 ] determine the shewtidth andheight returned. It is

Sheet height (mm) 1339811 H possible to type in any one of these three numbers
and 12d will calculate the other two. For instance to

Title and barder v fillan Al sheet where you are not interested in the
Text style [1 T] scale of the plot, type in a width of 841.
Text height (mm) [10 H By default, a simple title and border are created.
Title line 1 | Leave the box ticked. This time leave the Title lines
Title line 2 | blank.

We can set the textstyle to ISO to get the title text to
Title col | )

e e blue 5 appear with that font.

| view plotted

Click LB on thePlot button.

Finish| Help |

Now go to View ‘PREVIEW’ and use the ‘-’ sign to turn OFF mogeéview plot 2 and then turn ON
modelpreview quick section.

=10l
= RIS ISS YR S RE)

S ———
— R
=
[=m |

L — |
1
I — |

I — |

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 adevice. Simply select an appropriate device from
the plotter icon and then Click LB on the Plot button.

[0l
View [LonG =
Flotter type Imndel f_ =
Flat file [ [ Select Plotter X
Clean model beforehand I.j.;. not dean =

—_ windows
Scale 1 |5[:||:| ‘& windows_mono
: raster_mario
Sheet width (mm) |2;32,m3 54 ‘& model
Sheet height {mm) W‘& EF‘S“2 {colour mapping}
p
I

Title and border hpagl2 {colour)
- hp 7475
L 1 A oW 2007
Text height (mm) |1D A DWGE 2007 ACD colours
DWG 2004
DWE 2004 ACD colours
DWG 2000

DWGE 2000 ACD caolours
DWGE V14

|

17.8.3 Quick Perspective OpenGL 2

Thisis very similar to the Plan and Section plots above. The Orbit, Joystick, String Drive or Sring
Walk options can be used together with the Zoom options to establish the extents of what you can see. To
get aplot of thisisvery 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

=10l x|
Bl & =|af <] a] o) x| els] 3] 4] s



12d Model Getting Sarted and Training Manual

(X rerspective Plot

=101 x|

View [z g
Plotter type |mode| @
Plot file [iick perspective Q

Clean model beforehand |pmmpt for dear zl
Sheet width (mm) |5+3 H
Sheet height {mm) |2?3 H

Title and border v

In the ‘Plot file’ field, type inpreview quick perspective.

Selectprompt 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

Text style |1 II

Text height (mm) Im—ﬁﬂ

Title line 1 r appropriate.
Title line 2 I

Title colour Il::lue—g

| view plotted

Flot I

Finish|

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 thePlot button to generate the plot.

Now go to View ‘PREVIEW’ and turn OFF modgteview quick section and turn ON modegireview
quick perspective. Your previewed plot should look as follows.

1o/ x]
B2 =| & <% a] &% <| =l
:
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In view ‘Perspective OpenGL Zoggle=>Shade. Your view should now look as shown.

PO
B+ =] &= X &) 4] 4 mmgn g 21 0] X S|

Tin contours [off]
Tin edges [n/fa]
Tin flow [nfa]
Tin mesh [off]
Shade [

Extrusiofi [n/a]

=10 x|

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 tRé&ot button.

B Perspective Plot =10l =]

View Ig—g

Plotter type Imndel lg—ﬂ
b=l Select Plotter x|
Plot file I Ig
Clean model beforehand [do not dean = | [|windows -
) = | |windows_mono —
Sheet width {mm) |5£|'B .h! raster_mono
Sheet height {mm) Igj.r3 model
-& hpal2 (colour mapping)
Title and barder ['| |hp
- hpal2 (colour)
Text
B 1 ~| |hp 7475
Text height {mm) [l 4| [pwe2o07
DWG 2007 ACD colours
Title line 1 I DWE 2005
; DWG 2006 ACD colours
Title line 2 | OVWG 2005
Title colour cyan =| |DWG 2005 ACD colours
= DWG 2004
| plotter ok DWG 2004 ACD colours
= DWG 2002
Plot | Finish| Help DWG 2002 ACD colours
DWG 2000
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17.8.4 Quick Hidden Line Perspective

Thisisvery similar to the Perspective plot above. Thisfacility 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 LBManu=>Settings=>Hide.

=15
View |2 g
Select TINDESIGN and tick the ‘Hide view’ tick box.
Tin [DESIGN a|
Hide view v
Ridges calour |dark green g
| finished
Finish| Help | Click LB on Set andFinish.
(D 1ol

Bl & =|a]al%| 3| 2|92l

Y N

Click LB onPlot=>Plot from the View Button Area of View ‘2’ and repeat the process explained above to

generate the plot. Instead of napreview quick perspective usepreview quick hide as the name of the
model.
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Now go to View PREVIEW and turn OFF model preview quick per spective and turn ON model preview
quick hide. Your previewed plot should look as follows.

—iix
B+ =[a]xx &) &f ] <] 5|

/A A\
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17.9 Plotting Using Plot Parameters
Often a higher quality plot is required than what the plots already described can produce.

Thisis 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.

17.10 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 ROAD1 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 droggle=>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

View Plotting x|

Plot

Long plot SelectLong plot

¥ plot

Drainage fSewer

Melbourne Water

Pipeline
Page 216 May 2009
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Or by clicking LB on the Main menu option Plot=>Plot and PPF editor s=>L ong 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 Read

=1

+- Title block

[#- Plot sheet layout
Pagination

[+]- Boxes

- Chainage /Stagge
Uprights

Datum area
Graph area

+]- Carridars

[+ Bubbles

Quick horizontal ¢
+]- Extensive horizor
- Quick vertical ge«
|- Extensive verticz
Labelling points w
Labelling points w
+- Hatching cut/fill
I Cuts

Primary string na
Scale labeling
Flan Plotting

i PPF's to indude

—View to load details from
Wiew

— Global variables
Text style

Plot: symbals

—oection parameters
Mame af string bo profile

Madelof strings b prafie
Horizontal scale

Vertical exageration
Start chainage

End chainage

—Sheet size setup
Sheet size wd ht (mm)

E—

~Plotter parameters
Flaotter type

Flot file stem

—
—

Clean plot models beforehand |.;|.3 not dean zl

—Chainage range
Use HG and Y& to determine min/max chainage [~

Find I Finishl Help I
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In the Plot parameter file box click LB on the folder icon to bring up the choice box

[N Section Long Plot PPF Editor

=101 i

Plot parameter file I _‘II nedl waciec | J
=l Folder R_Iplntppf x|
[5]- Section Long Plot —View to load details from

Motes Wit

[ Title block

-- Plot sheet layout | Global variables

-~ Pagination Text style

[+ Boxes Plat symbals

- Chainage/Stagge

i Uprights .

i ection parameters
[+ Datum area Mamme of skring b profile J_I‘ ﬂ
i Graph area : : Selact I
- Corridors Modellaf strings bo prafile
[+ Bubbles Horizontal scale [Lib] 2
i Quick horizontal ¢ et e [User Lib] 3
[+ Extensive horizor [Browse]
.. Quick vertical get Shart: chainage [Browse reset]
[-Extensive verticz || End chainage [Delete file]

Browseto the folder C:\12d\9.00\Tr aining\design\getting started basic and select the file Long
section.Iplotppf. Click LB on [Read]

Plot parameter file | ed basicl ong Sections.lplotppf J Read Write

Select the section view from which
the plot isto be generated from by

~View to load details from

Ce— . ener
view LONG F x| LB click on the view icon button
 Global variables LONG adjacent to the View to load details
Text style |1— ~ CROSS from box near the top of the panel.
= [Clear] Select view LONG.
Blat symbbals |

Note: If avalueistyped then the user must then press the enter key to accept the view

Platter parameters Typein the preview model name preview long
s [model = section
R [ew Tong section (5] Change clean mode to

Clean plot models beforehand |a|wayg clean E

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 alook at afew of the parameters available
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Notes

LB click on Notes

[N section Long Plot PPF Editor N ]

Plot parameter file I ed basiciLong Sections. |plotppf g Read Writel

[=]- Section Long Plot | | Document your PPF here ...

Motes Training plot parameter for Long Sections (=

(=I- Title block _

i Lo U=er title info Main

- Plot Iier l = X ... Title file C:412dV9. 00 Training\design'getting started basic

(- Plot sheet layou ....Plots 1:500 A1 sheets to model prelim long section™

i e-Marging

- Pagination Pagination

__ Boxes ....Every 300 metres with 25m overlap

[ Chainage Staggering Tins

- Uprights ... tin name GROUND

[+ Datum area

- Graph ares Valumes

- Corridors vvo.Plots volumes from report file ROAD1 Vol.rpt

- Bubbles Cutyfill hatching

- Quick horizontal geometry ....Hatching from tin GROUMD to DESIGM

(- Extensive horizontal geometr _

& Ouick vertical - Cuts annotation o

H Qui V_Er - E_IEDmE Y ....Cuts through Sewer and Water services

- Extensive vertical geometry

- Labelling points with chainage— _lLI
Labelling points with symbols 4 I I ’
FI- Hatching cutfHill

Notes can be entered to keep arecord of the settings used in the PPF file. Here the notes have headings that
match those in the PPF Editor Find Parameters panel.

Pagination
To go to say the pagination simply click LB on [Find] at the bottom of the PPF editor panel

CNl PP ERES =11 ] Doubleclick LB on
Pagination from the choice

Find [ - .
| =BEIEIETES x| jist and the ppf editor panel
Main navigates straight to that

Find | Finish]| Help | Title block panel
Title block infa

Sheet margins
Pagingmtion

Fil—em e

| »

= Sl_ectil:un Long Plot — Pagination parametefs
i Motes Use pagination [+

|$|..-|-|.-HE block Pagination mode ||:hainage ZI
- User title info Chainage length 300 H
Bl Plot sheet layout

T . Chainage overlap |25 H

-- Boxes
[#1- Chainage /Staggering




12d Model Getting Sarted and Training Manual

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 titleinfo
level should be selected which will look as follows.

(= Section Long Plot & | | User title block parameters
- Notes Title file Inng Sections, thf g
I_?"'Tlgﬂe blnck s MName Value
(S iser title info N e 1
¥ Plot sheet layout 1 Main hite
- Pagination 2 Main Title 2
- Boxes 3 Main Title 3
[+~ Chainage/Staggering 4 Sub tite 1
-+ Uprights "5 Subtitle 2
[#-Datum area ——
: Job Mumber
Graph area _E' |
- Corridors 7 Issue
t- Bubbles g Drawn
Quick horizontal geometry g Designed
: Extensive horizontal geometr 10 Modelled
- Quick vertical geometry
-- Extensive vertical geometry
- Labelling points with chainage

The parameters on the right of the panel include the user title block parameters. Thetitlefile givenin 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 thetitle 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
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 afew valuesinto the grid to show how the user text will be substituted into thetitle box at

the time of plotting. LB click in the value filed adjacent to the Main Title 1 name field, then type some

data. Asthe 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 Main Titlg 3 VILLAC
A Suih HH:; o

Mame |'l-l’a|ue The column is resized to the

Double click LB when the resizing
arrow appears.

1 MainTite 1 [T npla e width of largest value in the
5 MainTitte 2 ROAD1 AREA 5 column
" 3 MainTitle 3  VILLAGE OF RAWAI
" a Subtitle 1
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[FE] select the file to open

F'.E::Eﬁt Ttems

Complete therest of the grid as follows:

—ser title block parameters
Tite fe fng Sections. 57 (]
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 title 2
& [Job Mumber  SUVA-001
7 |Issue A
3 |Drawn MEE
g |Designed  PRD
10 |Madelled MEE

Note that al 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. Thisis 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

[x

Look n: | |, STAGE 1 i [ s s e
E Name = |+|Date.. |+|Type |+ Sz |-]

1 STAGE_1.project

Documents

i

Desktop

)

Fawvorites

A

Computer

File name: | TRAINING LONG SECTION | Open |
[

Files of type: | Files (* Iplotppf)

Typein TRAINING LONG SECTION then click LB on [Open]
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Plot parameter file | \INING LONG SECTION.Iplotppf J Read Wirite

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. Thisloads 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

e HYMIDOIS

- Primary siring name label Click LB onPlan Plotting
[ Scale labelling

Flan Plotting
i PPF's to indude

Symbol size |5 E
Symbol colour I'fl"E"':'W g
View to plot |1 g Select view icon then select view

Plot to preview
Now selectPlot to create the plot models.

12d will realise that it needs four sheets to complete the job. The supplied plot file ngmnevieaslong
section. Since Pagination was turned ON, 12d will create slpeetsew long section 1, preview long

section 2........ As we plotted to a Model, we will get modeleview long section 1, preview long
section 2........ etc. If we plotted to DXF, we would get filpseview long section 1.dxf, preview long
section2.dxf........ etc.

In view Plan PREVIEW, turn OFF modeteview quick hide and turn on modgdreview long section 1.
Your first sheet should appear as shown belmem in on the area where the services appear.
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il
B+ =@ xfx]a] @] % <] 5|

T

T[]

Cuts

Meroview =10l
RIS VSIS YRR S RE)

(H 163,166 FRL
5
IP (H 202 RL 6

)
':Q/\
3
4%
&
0
!

Tlagtm Wi
F =1%%5.37

Notethat 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 awide corridor set for view Section LONG),
and annotated each pipe. All of this happens automatically by turning on the appropriate models of
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servicesin 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.

=8
2] =] &) <] X @] 4] 4| <| 2|

11

T

Zoom in on the low point of the road as shown above.

S
B 4] =] &) < X &) @] 4| <| 2|

g GX[H 410,344 RL GZ.018
L124EL &0

-
-3
= =
B T e R LY 11 Y1 s —anannl
k- i .71
L]
i B 150 131 130

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 thisis completely user definable.
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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 placesin thetitle block.

=8l
2] =] &) < % @] @) <| 2|

LONGITUDINAL SECTION R

Srole HORZ 1:50: Drawen NER Cilerd
VERT 1:280 e
Choinage FRD
Ch 275.000 ta Ch 575.000 | \eg archlest
bpproved|  Oole = ;::1 d"?a&;g%rmﬁ{;f:ﬁ;:‘f H: 1Ihh; ;TEHT # e STASET
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In general, the text in the Title block is entered in apanel 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 thetitle 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.

¥ plan PREVIEW -|0] x|
7o #+| ¥ | ne
Bl =| | ¢ <] @] 2% <| =
= = = " =
- o =] — o
i i ~o (=] 5
=a = = = =
= =1 (=] [=1 [=1 o
& & = & & =
o & = = i o
5 i 3 7 f
o
i1
£
m
[
()]
[n]
]
=
174 Saluligns Tille g, N, ;‘
R B LONG SECTIONS FOR 7
HEW iE ROAD1 AREA 5 T 3
e R e TR VILLAGE OF RAWAI SLhid=001 |
Twl; +B1 P /70 FAT -
Fov 451 T o9 TR [EETT
Ermaik supooe{@12d.com A ..q_'.J
Webs  HYip famen, 12d,com D'D

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 |mu:u:|e| E
. Select Plotter x|
Plot file stem Iew long section |CJ

Clean plot models beforehand Ia|wa'5.'5 dean e

windows_mona

-Chainage range FESEF
Use HG and VG to determine min/max chainage [~ Ir_n'a;deq—m':'m
hpgl2 (colour mapping)
hp

hoal2 {colour)
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17.10.1Automatic Labelling of Crossing Services on Long Sections

In the above plots you will naotice that services appeared on the long section wherever the serviceswerein
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

Thisisauser defined convention only. You can have any names you like for this purpose.

When 12d creates along 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:

Thetop level of the cuts section defines multiple sets of model/mask combinations.
The user can select awhole model or

-- Labelling pu:uin':l Cuts - ModelName mask parameters certain strings from that model by
- Labelling poin Define | Model Mame |8 specifying amask. In this example, any
- Hatching cutf 22 mask M srings from the survey SEWER PIPE
S8 Cuts 1 survey SEWER PIPE | * model and survey WATER PIPE will
Lo Chﬂi:-ﬂge 2|2 survey WATER PIPE | * beincluded in the cuts plotting.
..... HElg o

The levels under the cuts section relate to the chainage, height, label and symbol information that isto

be placed on the plot.
Cuts - Chainage parameters
Use Position X ¥ Angle | Colour Size | Textstyle |Pre-te |Post-t Justification | Decimals
set # (mm) | {mm) | (dms) (mm)
il 1 above cut string height value |8 2 45 brown 3.5 |ISO Ch bottom-eft -2
ﬂ 2 above cut string height value |8 2 45 blue . 3.5 |ISO Ch bottom-eft -2
—
Cuts - Height parameters
Use | Mode Position X Y Angle | Colour Size | Textstyle |Pre-text |Pos |Justification | Dedmals
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 | bottomdeft -2
T 2 use height of cut point | above cut string height value | 23 17.5 45 blue . 3.5 |ISO Top RL m  bottomdeft -2
Cuts - Diameter parameters
Use |Position X Y 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 | mm g bottomdeft 1000 0
7 2 above cut string height value |0 1 45 blue . 3.5 IS0 Water pipe | 'mm g bottomdeft 1000 0
The resulting plot can be seen back in Chapter 17.10 Cuts.
May 2009 Page 227
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17.11 Plotting Sheets of Cross Sections

View Plotting "C

Plot

Long plot

¥ plot

Drainage fSewer
Melbourne Water
Pipeline

|

Selectx plot

[N section X Plot PPF Editor

Alternatively you can click on optioBlot =>Plot and PPF editor s =>Cross Sections.

=101 x|

[#- Cuts

[#- Hatching cut/fil
- Cut/Fill area labe

Plot parameter file | J Read ml
[=l- Section X Plot ~View to load details from
- Motes Wiew I—g
[+ Title black
- ¥ section filtering |~ Global variables
- Extra ¥ sections © Text style |1 ﬂ
[+#]- Plat sheet layout Plok symbals I—J
[#]- Boxes/Centreline
-~ Graph area —Graph area width
(=l- Corridors Horizontal scale Im—ﬁ
- Grades : )
- X-section points Vertical exaggeration |1—‘E

—Primary model x-sections to plot
Model of xsec to plot | ;"I

- PPF's to incude Stark chaimage | ‘E
End|chainage | ‘E
—BoxesfCentre line
Label type WZI
Draw and label the primary string v
Sort sections v
Sheet size setup
Sheet size wd ht {mm) |,5,1 ZI
—Plotter parameters
Plotter type W @
Plot file stem | J
P I | _,I Clean plot models beforehand |.;|c. not clean ZI
| plotter ok

Find I Finishl

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 Frefile button and
click LB on any cyan cross section string you can see in any view. Confirm the selection with MB.

Also make sure that the vertical exaggeration of view ‘Section CROSS’ is[8ktThe 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 selett plot’

Page 228 May 2009
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In the Plot parameter file
box located at the top of the
panel, LB click on the folder

.l

Plot parameter file | 4 basic\Cross Sections. xplotppf L;'l n—al i |
=

Section X Plot ~ View to load details from ———

. Notes Wi Cross Sections. xplotppf
- Title block

¥ section filtering |- Global variables

- Extra X sections | || Textstyle

-- Plot sheet layout Flot symbols

[+ Boxes/Centreline

Loframh arazs

icon to bring up the folder
choice box.

Browse to the folder C:\12d\9.00\Training\design\getting started basic and select the file Cross
section.Iplotppf. 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 pandl. Select view XS. Note: If avalueis
typed then the user must then press the enter key to accept the view.

Go to the User titleinfo level by navigating the tree control as described previously. The level should be
selected which will look as follows.

[=]- Section X Plot

=l Title black

I |- title info
X section filtering
.. Extra X sections to plc
- Plot sheet layout

- BowesCentreline labe
i Graph area

- Corridars

-- X-section points
- Hatching cut/fil
Cut/Fill area labels
- Cuts

.. PPF's to indude

—User title block parameters

||ng Sections. thf g

Title file
Mame Value
1 MainTitle 1 CROSS SECTIONS FOR

| 2 MainTile 2 ROAD1AREAS

| 3 MainTile 3  VILLAGE OF RAWAIL
" 4 Subtifle 1

" 5 Subtitle 2

" 5 JobMumber SUVA-001

_}' Issue A

" g Drawn NEB

" g Designed PRD

10 Modeled  NMEB

Tiirme Farmmat

Start page number
Start drawing number
Drawing number prefi

Drawing number postrix

| =
fi =
E =
! 2
| e

Text can be entered in the same way as the Long section plotting (Chapter 17.10 Title Info)
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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. Thisis 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 L ong plot and PPF
editor and press the enter key.

Plot parameter file | Training Long Sections. lplotppf J Read

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. Thisloads any existing parameters into the grid.

Prior to plotting

Return to ‘Section X Plot’ part of the panel

- Title block
- e User title info
----- ¥ section filtering
Chvdr= W mmmbame e e
Plotter parameters Selectprompt for clean as the choice for
b T [model ﬁ ‘Clean models before hand'. This gives the
Flot file stem mg 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 Yesto confirm cleaning any existing plot models

12d will realise that it needs multiple sheets to compl ete the job. We supplied the plot file stem preview
cross section. 12d will automatically create as many sheets asit needs to in the sequence. Aswe plotted to
amodel, we will get models preview cross section 1, preview cross section 2 etc. If we plotted to DXF,
wewould 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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1=
B+ =& xx]a] @)% <] 5|
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-
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Zoom in on the top cross section in the third column.

Note the annotation in the boxes area. Thisis all user definable via plot parameters. Note the water string
being labelled automatically where it crosses the road cross section.

10/ ]
B 2f=] &)< %] a) @) 4 <| ol

(TS Vi S s e AN
T )

LT

o

WATER PIPE

T]op ELGM: .02 m

0.25Cm| Dinmetler

Tl T ] M

rs % =0 43
3 I3 o= — | — 4 — | = [ | —
-t - [ (= e ) [Fu) sy | e — - |2
I [Fa] i =T M -=T | T u u | M
[l =1 [ r— | - I.""-. = | [~ [l w3 | -
] ] p e Rl ) p e e | =T Ry =) e | 0
L] Ll [t — | = - =t | =t o e
=T ia o — | = =T - | =T [ o e |

You will notice that 12d starts each sheet by assembling cross sections in the bottom Ieft 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.

B plan PREVIEW Y |

SRSV S CVEARE)

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.

B Plan PREVIEW -0 x|
B 2| =&« % @] & %] <| s
Scole  HORZ 1:250 prown NER
VERT 1:125 —
Choinoge PRD
Maodelled
Ch Z21.860 1o Ch 180,000 NEE
Thls drowdng ls copyrlghl ard the propeely af 1:-e um:u_ Frajec,
[ e —r od mu= ol be&ﬂuﬁdhﬁwﬁu::ﬁﬁ%mﬂﬁg lhe gulhaidly of STAGE
The other sheets will contain similar sections.
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17.11.1Extending 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 nased for plotting. The amount of the extend required in final plots is set
separately in thBPF Editor panel undePlot sheet layout

[=]- Section ¥ Plot ~Plot width parameters
- Naotes Absolute extensions H
[+ Title block Left extension {world units) |5 H
oA sectu?un ﬁltfarlng Right extension (world units) [ H
- Extra X sections to plot
EEFot sheet layout
5 . IHH — — Align section parameters
i Margiris ; :
Line up centrelines v
i Sub plot gaps
[+ Bowes Centraline lahels

If you were to set the LHS extension to 30 m, you get the following type of cross section plot.

1=
B¢ =la] %] @)% <] s

| — L—

MI—H

This technique can be useful at times, particularly at locating services away from the cross section
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17.11.2Previewing Cross section and Managing Cross Section Plot Files

To preview aplot, 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 adevice. Simply select an appropriate device
from the plotter icon and then Click LB on the Plot button.

Plotter parameters

|

Plotter type [model 5elect Plotter =l
Plot file stem Imss section.hp =
Clean plot models beforehand |prompt for dear v T:Rggfz mono =

raster

raster_mono

model

hpal2 (colour mapping)

hp

17.11.3Automatic Labelling of Crossing Services on Cross Sections

The “Automatic Labelling of Crossing Services on Long Sections” on page 227 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 tautisesection of thex Plot and PPF
editor):

I Section X Plot PPF Editor

Plot parameter file | _| 18\Cross Sections. xplotppf J

Section ¥ Plot Cuts - Model Mame mask parameters
+- Title block Define | Model Mame
X section filkering set ¥ mask
Exira X sections 1(1 survey SEWER PIPE 300 | =
1 Plot sheetlayout| | | 512 survey WATER PIPE *
+- Bowes/Centreline —
Graph area
+- Corridors
Grades
+- X-section points
+- Hatching cut/fill
Cut/Fill area labe
=
Offsets
Heights
Diameters
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The levels under the cuts section relate to the offsets, height, label and symbol information that isto be

placed on the plot.
Cuts - Offset parameters
Use | Position X Y Angle | Colour Size | Textstyle |Pre-text |Post-text | Justification |Decimals
set # {mm) | (mm) | ({dms) {mm)
11 at cut string height |2 -0 0 orange 3.5 IS0 Qs bottomdeft -2
? 2 at cut string height | 2 -0 0 blue 3.5 IS0 ofs bottom-eft |-2

Cuts - Height parameters

Use |Mode

Position

4

¥

set #

{mm)

{mm)

Angle
(dms)

Colour

Size

Textstyle

{mm)

Pre-text

Post-text

Justification

Decimals

0

orange

3.5

-

2

1 use height of cut point | at cut string height 2 i}
use height of cut point | at cut string height | 2

0

0 blue

IS0

||| 3.5 IS0

Invert RL
Invert RL

m

m

bottomdeft
bottomeft

-2
-2

Cuts - Diameter parameters

Use
set #

Paosition

X
(mm)

¥
{mm)

Angle
(dms)

Colour

Size

(mm)

Textstyle

Pre-text

Past-text

Justification

Factor

Decimals

1
2

1
2

at cut string height | 2
at cut string height | 2

-5
-5

0
0

arange
blue

3.9

IS0

. 3.5 |IsO

m Diameter
m Diameter

bottom-eft
bottom-eft

1
1

-3
-3

Cuts - Label parameters

Use | Paosition Mode

Angle

set #

(mm)

¥
(mm)

(dms)

Colour

Size

{mm)

Textstyle

Pre-text

Post-text

Justification

Factor

i1
2|2

at cut string height | do not indude cut string name
at cut string height | do not indude cut string name

2
2

5 0
3 0

3.5

ll 3.5

orange

blue

HELY
HELY

SEWER PIPE
WATER. PIPE

bottomdeft
bottomdeft

In our case, view Section CROSS contains the model of sections we want to plot. If we turn on the above
service modelsin view Section CROSS, the finished plot will also include the actual pipe stringsaswell. 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 datain 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 5trs

survey ROAD CROWHN

survey ROAD PAVEMENT EDGE

KN I 2

Select |

Your view ‘Plan 1’ should look as follows.

=10
B &=l <] @] 4] %] x| 2|

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 datain the view. These frames show both the sheet size
and plot area borders.

From the ‘Plot Frames’ merflot =>Plot frames=>Create
Navigate to the folde€:\12d\9.00\Tr aining\design\getting started basic and choose the title filélan
Plot.tbf and the panel will be filled out as follows:

R
Title file Isiu: \Plan Plot. thf g

Plotting |Margin I

Mame WE
Model W ﬂ
Colour Ire.j—g
Scale 1: [tooo ‘H
Sheet size wd ht (mm) Im—zl
Rotation angle ||:|D— .ﬁj
Origin — LL

v

| Plotting Margin |
Left margin {mm) W‘E
Right margin {mm) W‘H
Bottom margin {mm) W H
Top margin {mm) [31.1803 H

Draw wiewpart border

Draw viewport border [

Click LB on the Origin icon
| File <C:\12d\9.00\Training\design\getting stz

Createl Same asl Finish I Help I
=10l x|

B z[=le)<x]al a4 <]

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 th€reate 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.

_lEix

Title: file [c:\i2d\e.00YTrz J You will notice that the Edit panel is very similar to
Plotting |Margin | the Create panel.

Mame WE
Model [pfaisurvey il
Colour IrF_-.j—g
Scale 1: |1|:||:||:|— E
Sheet size wd ht {mm) IM—ZI
Rotation angle II:ID— ﬁj
Origin [42583.6307 36¢ 1]

-

Drraw viewport border

Draw viewport border N

Pick Set
Translate | Rotate | Finsh | Help |
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To see our plot frame, you need to use the ‘+’ in the ‘Plan 1’ view to turn on pfadelirvey. Do aFit
on the view.

RI=TEY
B+ =] <] a @l % |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 td00 and click
LB on theSet button.

10| x|

Click LB onFit to
fill the view.

In the ‘Plot Frame Edit’ panel, click LB drotate. 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,
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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
appropriately, click LB and MB to confirm the selection.

The final position of your plot frame pfl should look as shown below.

o/
B 2| =] <% @] @ %[ <] s

You are trying to arrange
the sheet to maximise the
amount of information
shown oniti.e. minimise
the number of sheets.

=Y
Title file [c:\t2d\e.00YTre 5]

Flatting IMargin I

o Notice that the rotation angle and origin now have
ame [ofa1survey E non-zero values.

Model | e - .
o pfalsurvey ;’I That finishes the development of our first plot

Colour Ired g frame.
Scale 1: [500 H
Sheet size wd ht {mm) I.ﬁ.l zI Click LB on Set andFinish.
Rotation angle |334='1|B' 16.58" .@j
Origin [7 383010893

Draw viewport border H
Draw viewport border o
| frame updated
Pick Set

Translate | Rotste | Finish |[ Help |

Click LB onPlot =>Plot frames=>Create again.
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[H New Plot Frame Creat

Title file

_{ol %I
|si|: ‘Plan Plot. tbf J

Plotting | Margin |

Mame WE
Model [pfaisurvey ﬂ
Colour Igreen—
Scale 1 |5|:||:|— H

Sheet size wd ht (mm) I,a,l—zl
Rotation angle Im,ﬁj
QOrigin Im&l
Draw viewport border r
Draw viewport border H

| "pfalsurvey-=pfalsurvey” selected

Create | Sameas| Finish | Help |

[H New Plot Frame Edit

Title file

Plotting | Margin |

Mame WE
Model m ﬂ
Colour Igreen—g
Scale 1 |5|:||:|— H

Sheet size wd ht {mm) IM—ZI
Rotation angle Wiﬂ
Origin Img
Draw viewport border H

Draw viewport border H

_{olx]
[c:\i2d\s.00\Tre )

| Cursor {Grid position accepted
Pick Set

Translate | Rotste | Finsh | Help |

The panel will initially come up blank.

Click LB on theSame as button, position the cursor
near any one of the corners of {ifalsurvey plot
frame and click LB to select it. When it highlights,
click MB to confirm the selection.

Change pfalsurvey tafalsurvey?2
Change the Colour from red gpeen
Click LB on theCreate button.

12d will transform the panel into the ‘Plot Frame Edit’ panel

As before, click LB orRotate. 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 thédranslate 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 andFinish.
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Repeat for the third plot frame
1o x|
BT IS RS ESICUR S RS E]

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 LBRinish.
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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

ﬂﬂ&*lﬂ@ﬂﬁlﬂﬂ\

LB click on plotting icon

This brings up the View Plotting panel

View Plotting S8
Quick plot

Quick sheet plot LB click on Plot frames
Plot frames

Drainage plan

This then brings up the Plot frame PPF Editor panel.
SISk
Plot parameter file | g F‘.eadl Writel

[=]- Plot Frame —Single plot frame
Motes Flak: frame | jj
- Title block

—Model of plot frames

Madel of frames | ﬂ

~View to plot

View to plot | g

~Plotter parameters

Plotter type [rode] =
Flot file stem | Q
Clean plot models beforehand |.j.;. not dean zl

IUse drawing numbers in plot file names -

| plotter ok

Plot I Find I Finishl Help I

&

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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i
Plot parameter file | g p_eadl Writel

[SRFlot Frame —Single plot frame

i Motes Flat: frame | 3]

- Title block
i User title infc | |~ Model of plot frames

MMadel af frames | ﬂ

—View to plot

View to plot | g

—Plotter parameters

Plotter type |mu:u:|e| ﬁ
Flot file stem I g
Clean plot models beforehand |.;|.;. not dean zl

IIse drawing numbers in plot file names
‘| [ +] ng pl r

| plotter ok

Plot I Find I Finishl Help 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 inthe fieldsto 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 ook as follows:

i
Plot parameter file | g F‘.eadl Writel

[=]- Plot Frame —Single plot frame
Motes Flak: frame | jj
= Title block

. User tile infc |~ Model of plot frames

Model of frames |p1'a 1survey

~View to plot

View to plot |1

~Plotter parameters
Plotter type [model =
Plat file stem ||:-re-..-iew plan g
Clean plot models beforehand |.;|.;. not dean zl

F | ILI LIse drawing numbers in plot file names r

Flot I Find I Finishl 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.

Typein preview plan asthe plot file stem. The plot stem specified will form the prefix for the plot name.
Thisisimportant 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 title file checkbox as follows. This specifies that a Title
file will be used for the plotting.

= PI_-:ut Frame —Common title block parameters
i Motes Standard tile [~ Use title file |

E‘W Title lime L | E
Title line2 | @

— 12d default title block parameters
Text size |5 L

Text colour Icyan 5

—Model to plot in plotting units
Flat data model ﬂ

1| | ]

Click LB on the User title info heading and select the title file Plan Plot.tbf from the folder
C:\12d\9.00\Training\design\getting started basic.

i
Plot parameter file | g Read Writel

El- F'I_u:ut Frame —User title block parameters
- Notes Title file [sic\Plan Plot. tbf Ia
E"ﬂ;ﬁe I:qu:u:k. _ | Mame | Value -
i User title infe

1 Description line 1
__'.1 Description line 2
_3 Description line 3
_4 Drawing number
_5 Client name
_5 Surveyor
_j.r Drawn
_a Field Boak
g Checked
E Date of Survey

11 Horizontal Datum line 1

17 Horizontal Datum line 2 -

Once selected, avalid 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.
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B Plot Frame pPrEdtor {54
Plot parameter file | g Read Writel

[=]- Plot Frame —User title block parameters
- Notes Title file [sic\Plan Plot. o ]
E"ﬁ;ﬁe hlc":k_ _ Mame Value .
i User title info S
1 Description line 1 DETAIL SURVEY OF
_;;_I Description line 2 ROAD1 AREA 5
_3 Description line 3 VILLAGE OF RAWAI
_4 Drawing number SUVA-001
_5 Client name
_5 Surveyor MEE
_]r Drawn MEE
" 3 Field Book FB-332
" g Checked NEEB
E Date of Survey 211208

11 Horizontal Datum line 1

17 Horizontal Datum line 2

-
Time format I—E
Start page number |1—E
Start drawing number |1—E
Erawing number prefiz I—@
Erawing number postfix I—E

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 al the value fields do not have to befilled 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. Thisis helpful if you want to close the Plot frame PPF Editor panel but want to save the
changes. Simply type afile 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 pandl.

To read an existing PPF file, the user can choose the file from the Plot Parameter File box, then pressthe
Read button. This loads any existing parameters into the grid.
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Prior to plotting

=RFlot Frame . ,
o) Title block Return to ‘Plot frame’ part of the panel
User title info
Flotter parameters Select prompt for clean as the choice
Flotter type W@ for ‘Clean models before hand’. This
Plot file stem Img 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 Yesto confirm
cleaning the plot models.

In view Plan PREVIEW, turn OFF all models then turn on the model preview plan 1.

_inyx]
B2 =]« <& @l % <] s

K H

i
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17.12.4Previewing Plan plots and Managing Plan Plot Files

To preview aplot, just turn on the model containing the previewed plot in view Plan PREVIEW e.g
preview plan 1. Itishighly 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 how 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.

Plotter parameters =lect Ed

Platter type WE

I—. windows
Plot fie stem preview plan | windows_mono =
Clean plot models beforehand Ipru:umpt for dear E raster
raster_mono
IIse drawing numbers in plot file names L"F":g:gl (colour mapping)
hp
hpgl2 {colour)
hn 7475

Selection of the windows plotter option will utilise the current printers/plotter set up in windows.

| finished

p Plot | Find | Help | y
o

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 astandard 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 asthe user text (that is substituted into atitlefile) the
new value can be entered and a PPF saved again. e.g. The designers name may be changed and the PPF
saved with afilename "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. Thisis helpful if you want to close the panel but want to save the changes. Simply type afile
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

Page 248 May 2009
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o

F’rﬂtpafameterﬁe I &‘l n.-.-...-ll |.u.-;+..-.| J

=] Folder *.plotframeppf N

— |/ If the user wants

= Plot Frame ~Single plot frame —————— tosaveittoa
- Notes Plat frame User Lib
£} Title block directory for
L. User title infc |-Model of plot frames ————— example, they
Model of frames must click on
[User_lib] to
Viewtoplot———————— open that folder
View to plot
| 2
—Plotter parameters ——————— |
Platter type
Plot file stem o '/ 4
Lib] k

Clean plot models beforehand [[;5:;5,3]

[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.
SelectWriteto save the file

[FE] select the file to open x|

e oo
E Name = |+|Date... |+|Type |+ Sz |-]

This folder is empty.

ser_Lib

F'.E::Eﬁt Ttems

L

Documents

i

Desktop

e

Fawvorites

i!lﬂ

Computer

File name: [PLAN PLOT =l Open |
[

Files of type: |F|Ies {* plotframeppf)
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