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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
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 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 v8.00 Practise Training'.

Please Note: Projects created by Practise version$2ofModel cannot be accessed Rglease versions of
12d Model and vice-versa.
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Installing 12d Model

The 12d Model 8 Installation CD can be used to install the Release and Practise versions of 12d Model 8.
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 7 or 12d Model 8
For anew installation of the Release version of 12d Model 8, the user is provided with

one dongle
one 12d Model 8 Installation CD
an email or afloppy with the file nodes.4d on it with the V8 authorisation in it.

Because most new computers do not have a floppy disk drive, the 12d Model 8 nodes.4d file will normally
be emailed to you rather than sent on afloppy disk. Before installing 12d Model 8, you must copy the 12d
Model 8 nodes.4d into afolder that can be accessed during the installation.

Please do not change the name of the nodes.4d file. Theinstallation and 12d Model will only search for a
file called nodes.4d. During the installation of 12d Model 8, you will be asked to browse to the folder
containing the nodes.4d file.

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

The notes for anew install of the Release version of 12d Model 8 are on the 12d Model 8 I nstallation CD
or can be downloaded from the 12d web site www.12d.com under the Updates area.

Installing the Release Version for Sites Already Running 12d Model 7 or 12d M odel 8
Existing 12d Model 7 or 12d Model 8 users upgrading to 12d Model 8 are provided with

one 12d Modéd 8 Installation CD
one What's New in V8 DVD
an email or afloppy with the file nodes.4dn it with the V8 authorisation in it.

The dongle you aready have will work with the new version of 12d Model 8

Because most new computers do not have a floppy disk drive, the 12d Model 8 nodes.4dewill normally
be emailed to you rather than sent on afloppy disk. Beforeinstalling 12d Model 8you must copy the 12d
Model 8 nodes.4thto afolder that can be accessed during the installation.

Please do not change the name of the nodes.4d file. Theinstallation and 12d Model will only search for a
file called nodes.4dDuring the installation of 12d Model 8you will be asked to browse to the folder
containing the nodes.4dile.

The notes for upgrading to the Releaseversion of 12d Model &re on the What's New in V8 DVDor can
be downloaded from the 12d web site www.12d.com under the Updates area.

Important Note

If 12d Model 8 isalready running on your computer, please uninstall it before installing a new version of
12d Model 8.

Installing the Practise Version:

For aPractise installation of 12d Model, all that is needed is:

one 12d Model Installation CD
or 12d Model Practise download 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 isrun on.

The notesfor installing the practise version of 12d Model are on the 12d Model 8 Installation CD or can be
downloaded from the 12d web site www.12d.com under the 12d Model Practise area.
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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 CD, then the Training folder will have been
automatically created for you but where the files reside on the disk depends on whether you installed the
Release version or the Practise version of 12d Model.

The Training manual dialogue assumes that the working folder (i.e. shortcut) of your ‘12d Model 8
Training’ or '12d Model 8 Practise Training’ icon is set to

c:\12djobs\8.0\Training for thikelease version of 12d Model
and
c:\12 Model 8 Practise\Training for tReactise version of 12d Model

The training files can be installed in any sub-folder on your hard disk.
For convenience in this manual, is assumed that the training files are installed in
c:\12djobs\8.00\Training

but it is very rare in the Training Manual that you ever need to know exactly where on disk the data resides.
All the required material is already in the "Training" folder.

2.2  12dIconson your Desktop

It is recommended that you use the ‘12d Model 8 Training’ icon for the Release version or '12d Model 8
Practise Training’ icon for the Practise version whilst initially working with this training manual. The
reason for this is that the icon points directly to the folder containing the training files.

Be aware that there is a separate ‘12d Model 8’ icon recommended for 12d production work. The shortcut
for this icon is generic and is set to

c:\12djobs or c:\12d Model 8 Practise for the "12d Model 8 Practise" icon.

With a little extra button pushing to point to the right path, it is possible to access the ‘Training’ area from
the '12d Model 8’ icon

For convenience in this manual, is assumed that the ‘12d v8.00 Training’ icon is used.

2.3  Using the Practise Version
Remember that theractise 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 oflBdeModel Practise version.

24 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. Whilst long filenames under Windows can contain spaces it is recommended that you use
underscores ‘_"in file and folder names created externally from 12d.

The 12d program and its support files are installed on your hard disk, typically into folder c:\Program
Files\12d and various subfolders below. When the software was installed, the ‘12d Model 8’ program icon
will have been setup to point to a working folder where your data files will be stored - typically c:\12djobs.

As each job you work on will have different files, it is strongly recommended that you keep each job in a
separate subfolder. This is done manually and 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.
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The tutorial is about designing aroad and the training the files have been set up in afolder
¢:\12djobs\8.00\Training\8.00\Design\Getting Started Basic.

In the general case for production work however, if you were about to start work on anew job by the name

‘Highway’, you would begin by creating a new folder under 12djobs i.e. c:\12djobs\Highway. This is done
either from thel2d Project Selection panel, or before starting 12d usMéndows Explorer. Either numeric

or alpha characters may be used in folder names so you may prefer to use job numbers rather than names.
Also under Windows, 12d i®t case sensitive for folder names, so ‘Highway’ is seen as the same name as
‘highway’.

If you just accept the 12d default working folder (c:\12djobs) as the place to put your data files, 12d will
still operate correctly but it will become difficult over time for you to separate which files belong to which
jobs once you have multiple jobs on the go.

The 12d Concept of ‘Projects’

12d can have more than one project within the one Windows folder which can be worked on

independently. 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.

New projects like these can be created from within 12d by pointing at the c:\12djobs\Highway folder and
then typing a new project name. If this is done twice during separate 12d sessions, you will have created
two unique projects. Internally, 12d handles this by creating two separate folders on disk in the Highway
folder.

c:\12djobs\Highway\Stage_ 1.project
c:\12djobs\Highway\Stage_ 2.project

Because of this structure, the projects can be worked on independently. All internal files from one project
are kept separate from the other internal files of another. Howevieputlandoutput files, mtf files,

chains, plots andreports go into the folder containing the project (e.g. Highway) 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, create a folder “Highway\Stage1” and from within 12d, attach to that folder and then create
the project “Stage 1. 12d then creates a subfolder “Stage_1.project:

c:\12djobs\Highway\Stage1\Stage_ 1.project

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 43).

Provided no 12d user is currently accessing a particular project, it (the project folder) can be manipulated
just like any folder i.e. copied, deleted etc. using Windows Explorer, obviously external from 12d. Such
manipulation is very similar to how Windows Explorer might be used to copy and delete CAD files and
folders. Copying and renaming is obviously a fast way of setting up a new development stream or new
user.

However, information inside the project foldsould not be manipulated except from within 12d Model
since this will corrupt the project and data could be lost. For example, model names can only be renamed
from within 12d Model.

At any one time, a 12d session can only access one project. It is possible to change from one project to
another without exiting 12d.

The creation of at least one ‘Project’ under any job is compulsory within 12d. Thus even if there is no
concept of staging within the ‘Highway’ project, you must still define a Project. In this case you might use
the same name for both the Job and the Project or name the Project just ‘proj’
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2.6  FileBackup 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 CD. These files are in

c:\Program Files\12d\12dmodel\8.00\set_ups

c:\Program Files\12d\12dmodel\8.00\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 installation CD. These files are typically in

c:\Program Files\12d\12dmodel\8.00\user

c:\Program Files\12d\12dmodel\8.00\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 version 8.0. As implied, the files in these folders will
never be changed automatically by the installation process when you reinstall a later version of 12d.
The above paths are indicative only. It is possible that folders have been setup at different places for your
site. For more information on exactly where all library and user folders are located, refer to the following
environment variables in Appendix A of the on-line Reference manual.

USER_4D

USER_LIB_4D

SET_UPS_4D

LIB_4D

February 2007 Page 15

If you need to manually place any files on disk for this project (e.g. survey files from atotal station or
CAD filesto get datainto 12d), it is recommended that you place them in the folder.

c:\12djobs\Highway

The user should never need to know about or manually access the files within the Project folder. To
maintain the integrity of 12d, it is important that you never edit any of the ‘internal’ 12d files which are in
(typically)

c:\12djobs\Highway\Stage_1.project
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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.

On help Help on Microsoft’s help system

12d Model 12d Model help

12d Macro Manual | 12d macro programming language help

12d on the Web » || links to web site www.12d.com
About 12d Model 12d Model modules authorized
Email info to 12d email details of your 12d Model to 12D Solutions

Dongles dongle testing panel

Alternatively, individual topics for 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 |

Click a book, and then click Open. Or click anothertab, such as Index.

-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

@ 3 Starting Up

@ 412d Model Help

@ 5 Yiew Menus

@ B Projectsz

@ 7 File1/0

@ 8 Data Input

@ 3 Data Dutput

@ 10 Digitizer

@ 11 Edit

@ 12 Models
@ 13 Views

Open |

Prirt ... Cancel

War ning - 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.

For example, double clicking ofidols and Concepts’ expands the next level oféols and Contents'.

Contents Page 17
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Help Topics: 12d

Contents | index | Find |

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

Q:II 3 Tools and Concepts -
@ The Mouze
The Eeyboard
@ Screen Lapout

@ Data Topes
Tick Box

Ficking Strings

#YZ and Ch Ht Typed Input Box
Tentative Typed Inputs

Picking Wertex 1dz [Point Mumbers]
Shaps

Exprezzionz in Panel Fieldz
Special Panel Fislds
Meazures

)

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

Tewt Unitz w

Cligplay | Print ... Cancel

Double clicking on the topid”icking Srings will then display the topic.

The Contents then disappear leaving Help open at the selected topic.

File Edit Bookmark Options Help

anlents| 1nde:¢| | Print | 4 | » |

Picking Strings
In many 12d Model options, the useris required to "pick” the stringto be used inthe &
option, orto get information about & 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][fasf][menu]
There are two picking method available in 12d Model:
(@) fastpick where 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)
method.

Fast Pick

Totast pick a string, simply mowve the cursar near the string and click MB or type
<enter>. The nearest string to the cursor satisftying the snap conditions is selected. hd

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

Page 18 Contents February 2007
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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.

February 2007 I ndex Page 19
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Find
The most powerful searching method for the Help system is Find.
Simply click on the Find tab to search for words or phrases that may be contained in a Help topic.
If Find is being invoked for the first time, the 'Find Setup Wizard’ runs to create an index of every word in
the Help.
Find enables you to search for specific words and
phrases in help topics, instead of searching for
information by categony.
Before you can use Find, Windows must first create a list
|or database), which contains eveny word from your help
file{s).
To create this list now click Next.
* Minimize database size recommended)
™ Maximize search capabilities
(" Customize search capabilities
From then on, selecting tirénd tab goes straight to th&nd screen.
Page 20 Find February 2007
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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 meansthat 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 Optionsq Help

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

Drape

Pozition of option on menu: Tins =>Drape =>Drape
The drape operation 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 (x3) 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
wviews to delineate properies etc.

Instead of simply producing & section along a string. drape can also be used o
produce aface for every segment of the string by draping the segment onto the tin and
forming a face by perpendicularly connecdting the end paints of the segment and the
draped segment. Far example. if the strings represented the tops of buildings. the
created faces would be the sides of the buildings down to the terrain.

The datato 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. orall the strings ina
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 8 Installation CD in the folder
Documentation\Reference_Manual.

Page 22 F1Key February 2007
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Chapter 4 Basic Operations

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 Training from the 12d Model Installation CD, then a ‘12d Model V8.0
Training’ icon will have been created on your desktop. Double clicking on this icon will take you directly
into the 12djobs\8.00\Training folder.

B 12d Model 8.0Beta 10 (nt.x86) - Project Selection

Client "12d Loan - 12d Asia”

Mame Folder -~

[
|
54

Project to open
Folder [[C:\12djobs'8.00\Training), =]

Project || ﬁ|

//
=

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

Firstly, click the LB over théolder icon at the right end of the Folder field to pop up a panel that allows
you to see and point to your directory structure.

Select Folder
Lok in: |l.f} Design v| (¢ 0 = A
e MName Size | Type
Lﬂ‘ﬁ IC)Getting Started Advanced File Folder
My Recent I Getting Started Basic Fil= Folder
Documerts
- \ In the ‘Select Folder’ panel that pops up, highliDlesign
"_/' and double click LB, highlighGetting Started Basic and
T double click.
< e
:j_l)j Folder: |C:"-.'I 2djobs2.00%Training".Design®. | Open
My Computer | Files of type: | Show Folders Cnly w |

Click LB onOpen to complete the selection and the list of projectSétting Sarted Basic will be
displayed.
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Projects [x]
Note the pop up list of projects will be empty because
there are currently no projects in the folder
GettingStarted Basic.
< »
Select |

I 12d Model 8.0Beta 10 (nt.x86) - Project Selection

Client "12d Loan - 12d Asia”

Mame Folder ~

Project to open

Folder ||C:\12djobs\8.00YTraining\Design\Getting Started Basic |@|
Project |Stage 1 =]
A |

You must now supply a name for your new Project. Place the cursor into the Project field, click LB and
type ‘Stage 1'.

To continue click LB orProceed

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 subsequent 12d sessions, double
click the LB on the project name from the pop up list. 12d will normally pop up the list automatically.
If needed, you can use the button to open the list manually.

RULESFOR ENTERING D 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 data field and click the LB
to lock the cursor into the field before typing any data. Terminate the data entry sequence by pressing the
Enter key.

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

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, with the Project Details panel open. Fill in the
panel with the relevant required details.

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

I
EE 12d Meocdld 8. 0Be%8 int.aBE) - Praject "CliDocurmants and Settingat 1] Usars) 20 dmodahl, 004 Tral risg Dersign Sett g Started Stage 1... o ﬂ H

Prgeci Bl B Mew Modss Simgs e Suremy Demn D Bob Bepont UG e indow Hep
M e e L} il 2| (= = LI | s | T
OEEEOENErNE EADLOn

details and Finish to close

Project Number the panel.

Mote 1
Mote 2
Mote 3
Start Date Janua 007

- Bl Project Details |__ | |X|
=1 surveyor Name Noel Burton

~| Designer Name Phil Davies

; | Checker Name

o.| Cient Name 12d Solutions

+| customer name Lee Gregory

%| 30b Tite 1 Getting Started

9| Job Title 2 for Design Training Manual  Click on Set to save the
o,

o,

Rl

@

B.

o

LY
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4.3  Thelnitial Screen Layout

The default background colour for aview is black. 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 +

[2] 12d Mo, el 8.0Beta 10 (nt.x86) - Project "C:\12djobs\8.00\Training\Design\Getting Started Basic\Stage 1" - Client "12d Loan - 12d Asia" |Z||E||z‘

Project FileIf0 Edit Wew Models Stings Tins Survey Design Draftng Plot Report Utlities User Window Help

T [ A e [ [ P [ G [ i [
POUEDEDEDDEREK]

B3| & pian 1 8=l X ]
f@‘ ESEREERERNE ; r
O: * View title
area
. View button CADc
8, area
Egd
&E-f‘
=,
o CAD tool bar
&, 4
'i.l
)
<
X.‘
(e view workbook tabs
ma
2 Screen message box
H. o
8, v
o,
' B ’ Output I | i[}

(3]

For Help, press F1 . |[l-:||h |lEcad]
6, | Output Window ? window

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

If your screen appears fragmented (as shown in the above view), it is because the main 12d window is not
maximised. To bring the various parts of 12d together such that it appears more orderly, click LB on the

‘square’ Screen Maximise button in the top right hand corner of the window labelled ‘12d Model ...Project
“C:\12djobs\8.00\Training\Design\Getting Started Basic\Stage 1".

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 1’ View can be maximised by clicking LB on the square button in the top right hand corner of
the view menu.
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S Maximise
Minimise

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.

- 7 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.

B 4 3l sadhed 0, iHketa 10 (o sl - Profect T ol ' iissipn e ting Sterted BeedciSeaps 17 - Client " 1370

s Proiecl Bl B few Hodch Skige T Devny Dosge Defign Bof Beoet Ul e ke He - W
Lo o] s L 4 | =| o 14 R (T L s O
T 0 I N 0 G ) G L (AL EL BL L

(B | = | ) A %] <]

L 4

AR AR EFURNROND,
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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/0 Edit View Models Strings Tins Survey Design Drafing Plot Report Utiities 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 | Fle /O Edit V 12d Model %
Project | Fle /O Edit v 12d Model [x]

[ Projects ] Projects k
Change File /'O 3
Copy Edit 3
Check points L ”
—_— . Models J

etals Strings b
Management » Triangles .
Restart

Save click on 12d Model menu Survey

brings up the old menu
/ gsup

3
Tree Design ’
Utilities / PDEﬂIﬂQ b
-] 3
Delete Reports ,
12d Model » Utilities b
User 3 User 3
Help »

12d Model Menu save / Exit

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.

To ease the learning and usage process, a menu description system has been adopted in this manual that
describes where to look to achieve a specific function. For instance, to import an AutoCAD DXF file of
point and line data into 12d, you ‘Walk Right’ on the 12d Model menu or from the ‘Drop Down’ main
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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

Projects  »
File /O Hle /O
b Data input Data Input
i Data output 12da/4da data
s - L ArcView SHP
e Layout input Xyzs
Triangles Layout output X y25ptno
Textstyle input Xyz gengral
SLE Templates input  |gcc Epson
Design Templates output |~ icad
Drafting Screen dump DEM
EEEOE:S Label map file DGN (complex elements)
Acad output map fl§ pep v
User Use Label map fle | pywe/oxE/DXB
Help Edit fil i
Save (EXt  ||jger P
Keays
LandxML
MaplInfo MID/MIF
SDR Map
TP Setout
TP Stakeout strings
Oid 3
User v

Alternatively, you can use the ‘Drop Down’ menu bar to get to the same point ...
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[E¥] 12d Model 8.0Beta8 (nt.x86) - Project “"C:\Documents and Setting:

E‘ﬂ Project | Fle I/O | Edit View Models Strings Tins Survey Design Dr
| [Fle /O] | k&R
E][| Data input »| [Datalnput]

. B2 E;t;;tltput : 12daf4da data N

) _ ArcView SHP

/. Layout input » XyZs

'Y Layout output Xyzspt_no

o) Textstyle input X y z general

, Templates input BCC Epson

I, Templates output 4 Civicad

e Screen dump DEM

e Map file DGN

=) Label map file DGN (complex elements)

O, Acad output map file DGN V&

Q. U ze :;bel map file | DWG/DXF/DXB |
't‘ Esgr | . Genio

Ly Geocomp

., Keays

9. LandXML

., MapInfo MID/MIF

\-2";'-“ SDR Map

0 TD Catraif

February 2007 —
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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.

M Read DWG/DXF Data | | [

Format |dwg > location where the mouse cursor was when

The panel is placed on the screen at the

LB was clicked.

File [ =]

Null level value -999

Default ineweight 0.25

Spline approximation |12

Blocks [to symbols

Names layer for name |+
Images [to plan images
Onby create visible symbols

Translate 3DFaces to Faces

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

Only load visible layers

Load paper space

ORRRROQ][C

[Read] [Paste] [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@ in the top right hand corner or clicking LB on
Finish at the base of the panel.
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4.5

Toolbars and Controlbars

CAD Toolbar and CAD Contolbar

In 12d Model there are CAD options which are available under both the 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.
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The elements created from the CAD options will have attributes as defined by the Cad Control Bar. This
control bar is placed on the top left hand side of the screen under the main menu control bar on the creation
of aproject

59 fpase | I I =l =l

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

@ 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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J model box cogo existing models
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.

ﬂ 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

bl 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.

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

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

| button
~F

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

button
| the eye dropper allows the user to select an existing element which will define the cad control bar
values.
Page 34 February 2007
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The CAD options are available from the CAD toolbar or from the CAD menu under Strings.

[Cad ]

[ 9

Srings=> CAD menu

[ 9

Points

[ 9

Lines

[N

Intersect

\ Circles
CAD Toolbar

Arcs

[ 9

[ Y

Polygons

Text

Symbols

Fills

Images

Modify

Change points
Change segments
Change strings
Delete

AibhdF UANKIODNOANS

o

[ 9

b . . . . A . . . . . . . .

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:

2 7o |2 [ Cad Text ]

T 2 simple Edit
Srings=>CAD =>Text menu ]
Text Controlbar ahe  SIMple Create

T# Create

CAD Text Toolbar Create v

\

|
A aBTTOOG Y BFR T A

Create s
Rotate v
Rotate j
Move v
Move j
Height
Text
Style
Colour
Reset ]
Label perp. offset
All

T Delete

8

[

5] RN

|9

LRAGICC P F@C QA

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.

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

il 1)

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

Field Description Type Defaults Pop-Up
@ 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 B

Arial 1 centre
Arial 2 centre
ISO 1 cenftre
150 2 centre

Salgn Data
SAlgn Header

SAlgn Title

AN B
[ Select

[Edit]
[Sameas]
[Clear]

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

Bl Textstyle Data

Favorites | |v|

Text style [1 | T|

Text units |worid | v|

Height (u) 10 |é§>|

offset (u) [o ef|

Raise (u) [0 | ef|

Justfy  [bottomeft | |

angle  [oe | 2]

Slant [o° |d_?;E|

X factor |1 |4_E|

| text style ok |
[ Set ] [Sameas] [ Clear ] [Fln'tsh ] [ Help ]

| 1 T | 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.
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text height box 10

2]

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.

EY P

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

Symbol Control toolbar ——— g |

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

Field Description Type
ﬂ Symbol data box

Defaults Pop-Up

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

< »
[ Select

[Edit]
[Sameas]
[Clear]

If yourequirea

different symbol, the

Bl Symbol Information

user can edit the _
current settings by Favorites |
selecting thg edit Symbol |
button to bring up the
Symbol Information Colour  |[cyan
panel. This allows for Size
definition of symbol, L
colour, size, rotation, Rotation |El':‘
offset and raise.

Offset |0

Raise 0

| is valid

[ Set ] [ Sameas ] [ Clear ] [ Finish ] [ Help ]
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Snaps Toolbar

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

Snapstoobar — - HOXEOEDEDDEEE

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

4.6 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.

If desired, the Status Bar may be turned OFF at any time. Froviielwedrop down menu bar, click LB on
View, untick theStatus Bar checkbox. To turn it back ON, repeat the selection but this time tick the
checkbox.

4.7 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

File [Caret][Same As][Menu] select a button

You interpret this help message as follows. 12d is asking you to supply a file name. The three sets of
square 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.

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.

4.9  The Output Window
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Unlike previous versions, the Output Window by default no longer appears as a full desktop width white
background window just above the Status Bar, but instead appears as a tab at the bottom Ieft of the screen
and flashes if there are any messages that need to be reviewed. This Window can be pinned to your
desktop, but to maximise use of your desktop for 12d views etc., it is best to leaveit asis. You can also
convert the output window to aview, just like a 12d View.

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

To make the Output Window appear as anorma 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.

(X] 12d Model 8.0Beta8 (nt.x86) - Project "C:\Documents and Settings\All Users\12d\12dmodel\8.00\Tr
E‘ij Project Fle /O Edit View Models Strings Tins Survey Design Drafting Plot Report Utilities User W

| 51 foase |red L1l iR
FUMECEHIENRIER - ElA LS

Blz|=|alx|a) 4% <| 9

a2 =l [Flel 2

k k b k Y k k b k k k 9 k

N OENKOT0

k

ét\l l‘x 9

b

1
Cutput Window

File not found <project_macros.4d> or <>
File not found <nvalues.4d> or <>

File not found <layout.4d> or >

b N 9 k

BUrEEH

k

£
4 4« » » *Messages

For Help, press F1

If you wish to close the "floating" Output Window just click on @ as you would with any other
view.

There are three view types available in 12d. They are Plan, Section and Perspective. It is possible to have
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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 and name such as ‘Plan 1’, ‘Section 2’ etc. The name appear 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:

[EE] 12d Model 8.0Beta 10 (nt.x86) - Project "C:\12djobs\8.00\Training\Design\Get
Project FEleIf0 Edit Wew Models Strings Tins Survey Design  Drafting  Plot

| K1) [base < [red L] A =
FUNE0HODEO0RERK fl, (71 &L L L

-+, 'ﬂj| ':'|'a w 'u)::| @| '\5\| %| ‘“‘{| @| ~<——————— Plan view buttons
SRR 4
.
) 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 called Menu’.

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

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

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

The View menu contain 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 view, 12d
will automatically supply it an ascending number for reference purposes e.g. ‘Section 2'. Views can
overlap Menus and Panels that are already on the desktop.

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

4.11

4.12

Basic View Operations
We will now practice some basic View operations

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

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

Once the View is on display, the following operations can be performed from the View Button Area at the
‘top’ of the View. To move a View to a new location on your desktop, depress the LB in the View Title
Area — the ‘blue’ area showing the wor@$an 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. 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 onDelete.

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 in IntelliCAD and AutoCAD, or level 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 ieenamed, Duplicated, Cleared (removes all points and lines but
the name of the model is retained)D®l eted.

Models can be temporariigemoved (from selection lists) and subsequently reinstated throughdde
function.

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

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.
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4.13

M Read x y z s Data

Introduction to Panels

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

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

When validating 12d supplied or previously entered datain other words, where you do not need to change
thedatain afield - it is not necessary to place the cursor in the data field. Just press the Enter key to pass
through each field in the panel in turn.

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

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

FEX

File - ﬂ lack
[Elue
S
ﬂ |brown
Yan
Default line colour red ark blue
) ark green
Default point colour —— |[yellow J olour =
Default model for data ﬂ icon lgreen
Use super strings "] rey
agenta
E f yellow
| range
— urple
[Read ] [Flnlsh] led
(pehite
click LB on the colour icon to bring up the list of [yellow
colours
[ Select ]
[Edit]
[Sameas]
[Browse]

Set the ‘Default line colour’ in the above panel to ‘dark green’ by clicking LB on the colour icon (the little
white box to the right of the word ‘white’ 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 @elthoe button at the

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

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

M String Drive for View E“E|E|

M Read x y z s Data E]IEI E|

] . View 2 E
File =] choice ce e B
- ' H
ﬂ Icons Eye offset T H
. Target height |El37 H
Default line colour red ! et offact 2
Default point colour yellow Target :_ tE c H
Default model for data ﬁ argnlaj [kI:h]l IL ﬂ
Spee 100 e
U i
e ED String to drive along r ﬂ
| Chainage i} H
S O ;

[Finish]\[HEIp | | he ‘é

Repeat

Lo
message area’

Other icons that may be used are:

/_;I file M tin £ textstyleinfo )
== model - choice = lineweight
= colour =  colour when '
—  noneseected B/ view
7= linestyle %1 polygon v symbol

\_ /

Note the message area at the base of the panel (just ab&eaadhieutton in the 'Read xyzs Data’ panel).

Each panel has its own message area to help you interact with 12d. If 12d does not appear to be working
the way you think it should, you will often get helpful information in the Panel Message area if you make
a mistake. Look in the Screen Message Box as well as it is also updated when interacting with panels.

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

As we don't wish to proceed further with this panel click LBFomish or click LB on the X’ buttonin the
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top right hand corner of the panel.

February 2007
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5 Starting the Tutorial

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

51  Importing Point Data into 12d

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

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

We will begin by reading in a Points file called ‘DETAIL SURVEY.dat'.

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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Toread in thefile, click LB on File /O =>Data | nput =>x y z general from the Main menu.

M Read X Y 7 General File [=]0|X]

Parameters
Farameter file |

vl
3
[~

Input settings

Fie =

Default line colour lﬁ.|
Default paint colour lﬁl |
Default text style I#l&:‘|
Default model for data I%l%|

=l
Skip column headers ]
Jain all
Input mode Wl V|
Delimiter @ |+

Column number in file

Information Type |Column £ |

Attribute Mode |Name |Ty|:|e |Column #

12d gives you the ability to fill in
this panel once and then save the
setup to aparameter file. This
allows you, on subsequent
occasions, to call up the parameter
file and then you only need select the
data to be read.

To make things easier we have
already created a parameter file and
stored it in the user library.

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

A blank folder panel will pop up, but
if you walk right on the [User Lib]
directory at the bottom of the panel
you will seethefile
PtNo,X,Y,Z,Str,StrNo.xyf

Ed)

Folder *.oyf

Ptho, X, Y, Z,5tr,StrMo, oyt

[
|

( Select |

Double click on the file and click on
the Read icon to read it into the Read
XY Z General File panel.
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T

B Read X Y Z General File

Parameters

Parameter file (ST, StrMo. xyf J
Input settings
File

Pre*postfix for models
Default line colour
Default point colour
Default text style
Default model for data
Add to view

Skip colurnn headers
Join all

Input mode

Delimiter

Column number in file

¢ d

IL SURVEY.DAT (3
g

F—
Erra— |
[crAmAGE  [&
] =]

=

-

Delimiter hd
comma " ﬂ

Information Type | Position # |

1 | paint number 1
_1 ¥ coord 2
? y coord 3
? z coord 4
a3 5

string name

Attribute Mode |Name |Ty|:|e |Pn:|;i'ﬁc’nn # |

| =

| File ::SLISER_LIEH.F‘y?{,Y,Z,Str,Sh'ND.xyf:: Exists
Read Finish | Help

Your Plan View should now look as follows

ebruary 2007

You will now natice that the panel
fillsin most of the fields once the
paramater fileisread in. However,
you still need to set two fields
yourself. Firstly, the parameter fileis
ageneral fileto read in comma
delimitered data with the Point
Number, X Coord, Y Coord, Z Value,
String Name and String Number
format, so we therefore need to select
the datato beread in.

Click on the folder icon next to the
File field and select thefile DETAIL
SURVEY.DAT

Next select the icon next to the
Default text style field and select any
textstyle. Aswe have no text in our
data, the default textstyleis
unimportant.

Finally click on theicon at the end of
Add to view field and select 1. This

will automatically add all the datain

the Default model - unknown - onto

view number 1.

Your finished panel should now look
as shown.

Click on the Read button at the bottom
of the panel to read the datainto 12d.
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unknown’ and that the line-

in the model

‘Plan 1’
strings are brown as set in the import panel.

You will notice that all of the data has been imported into

strings appear green in colour and the point-

February 2007
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Chapter 5 Starting the Tutorial

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 e

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.

Remember in our View so far, we have just one model - ‘unknown’. At this stage it is on display.

Click on the ‘-’ sign button with LB. A list of available models to remove from the view pops up. Pick
‘unknown’ and click LB on ‘Select’. You will observe the lines and points (crosses) in model ‘unknown’
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. Leave the View with ‘unknown’ on display.

@ 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.

i H

“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.

Dynamic Pan

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

% Toggle

There are multiple items under the Toggle Pop Up menu. At 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 settingsin the panel. Try changing the grid
spacing from 100 to 10 in both x and y directions and click LB on Set. You will notice that the Grid can be
turned on and off from either the panel settings or the Toggle =>Grid switch. Click LB on Finish to
terminate the panel.

Q{ Refresh

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

é 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 right 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 left 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 usikiews=>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 curreexiigt (it may have been created earlier and then been
deleted. It is OK to reuse a previous number).

In the View ‘Plan 2’, use the ‘+’ sign button to display the ‘unknown’ model. From the ‘Plan 2’ View
Button area, click LB oZoom 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'.

L _Ijo ¥ Plan 1

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

<View Zoom>[Select][Dynamc][Cancel]Select Destination View - RB 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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B Plan 2 E|@|gl B Plan 1
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e

Noticethat using thistechnique, it is possible to achieve abirds-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 move View ‘Plan 1’ to the upper left corner of your desktop. Make the ‘Plan 1’
view fill the desktop by dragging the border. To do this, click and hold the LB somewhere near the lower
right corner of the View to pick up the corner. Drag the mouse to stretch the View out to the lower right
corner of your desktop and release the LB to set the new size of the view.
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5.4

Bl Delete Model E]|E|B‘
=

Model lunknown

Deleting a Model

Aswe now wish to proceed to better ways of importing data into 12d, we need to delete the model
‘unknown’ as it is no longer required.

From the Main menu, click with LB o odels=>Delete=>Delete a model

Click LB on the Model field button to pop up a list of
models to delete. Click on ‘unknown’ with LB.

Click LB on Delete and thernyes twice to confirm the

deletion

[Delete] [Finish] [ Help ]

5.5

5.6

5.7

Redraw - Fixing up aModified or Erroneous View

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

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

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

View Coordinates Box

Note the location of the View Coordinates Box at the bottom of the desktop. If you move the cursor around
in the Plan View area, you will notice that the x and y values are changing continuously. The values shown
are those at the tip of the cursor. They are updated with every cursor movement.

Work Book Mode

The 12d Desktop has various optional displays. One of those is Work Book Mode. In this mode, tabs are
displayed on a bar just above the Status Bar at the bottom of your desktop. If you have the Output Window
in the default position (across the base of your desktop), the tabs bar is displayed just above the Output
Window.

Each tab corresponds to a 12d View. To set any 12d view as your active view just click LB on the
appropriate Tab. Note that when a view is active, the View title highlights in blue.
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5.8  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? CYekwith

LB to force a Save to occur. The timing at which this message appears is set from the Main menu in
Project =>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 y8audagieration
will be lost.

59  Exit

To terminate a 12d session, click LB erit 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.

5.10 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.

H 12d Model 8.0Beta 10 (nt.x86) - Project Selection
The next time you start 12d,
the project 'Stage 1’ will
appear in the previous projects

Client "12d Loan - 12d Asia™ . . .
previous projects list

list.
Double clicking LB on 'St iame =
ouble clicking on 'Stage . . - ) )
1" in the list will take you into gstage 1 C:\12djobsg. 00\Training\DesignGetting
the project 'Stage 1'.
£
Page 56 February 2007



T

Chapter 5 Starting the Tutorial

Alternatively, if you navigate to the folder containing the project ’Stag

1’, you will automatically get a pop up list of all available projects in
that folder to select from.

Stage 1
Click LB on ‘Stage 1’ to highlight it and then click LB on t8eect

button. Alternatively, you can double click Btage 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.

Select

ebruary 2007
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Chapter 6 Basic Modelling

6 Basic Modelling

6.1  Useof the Mapping File (.mf) and Linestyles

Wewill now repeat the process of importing datainto 12d but this time we will use a mapping file to make
12d place the information into a more convenient form for final design.

The previously created model has been deleted. We will import the file ‘DETAIL SURVEY.DAT'. To read
in the file, click LB onFile I/O=>Data Input=>x y z general from the Main menu.

In Chapter 5.1 we used the parameter file

[ ] Read X Y Z General File E |D|B| ‘PtNo,x,y,z,Str,StrNo.xyf’, Recall this file
— : by clicking on the folder icon to the right of
Parameters the Parameter fillefield and selecting it
Parameter file |.z,5tr,5trND.xyf ﬂ ﬂ ﬂ Igofr:]” gzetrllstba?elfk on the read butt ﬂ
Input settings You will still need to fill in some of the fields
so click LB on the "folder’ button at the right
it |IL SURVEY.DAT ﬂ end of theFile data field to popup a list of
Map file FAIL SURVEY.mf ﬂ files. Double click LB on file ‘DETAIL
. SURVEY.dat'. This file has both points and
Pre*postfix for models |survey strings with coding. A typical string code in
Default line colour |rEd the file is ‘CG’ for Change of grade.
Default point colour |¥E"ﬂw This time, we will import the data using a

mapping (mf) file. Use LB on the folder
Default text style |F'|.I’i.':|| 1 centre A button for theM ap file field. You will

notice that the pop up box is empty.
However, if you walk right on theser Lib
menu at the bottom of the panel, you can
select the ‘DETAIL SURVEY.mf’ file. We
keep our map file, together with title blocks
etc., in the library so that we can access them

Default model for data lunknown

Skip column headers

Wle oomlels] [

Join al easily from all projects.
A model prefix ‘survey ' is typed in to group
nput mod — the survey models away from the future
nput mode |Delimiter design models. Ensure that you place a
Delimiter |C0r|‘|ma o <space> after the ‘survey’ so that the model
: names do not run together.
Column number in file Any data not coded correctly will be placed
Information Type | Position # - in the Default model ‘unknown’
1 | point number 1
Click onRead to read the data into 12d
2 | X coord 2 Model.
3 | vy coord 3
a |z coord 4 b
Attribute Mode | Name | Type | Position #
1

This time we are not automatically adding the data to a view as this feature only ddefauhiamodel to

the view. However, the mapping file gives us the opportunity to import the point and line data into
particular models with their own linestyles and colours. To open the Mapping File click on the folder icon
next to theMap file field and click orfEdit].

For instance, the entry in the mapping file for entity label ‘CG’ reads
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Bl Map File Create/Edit

Map file |C:\Documents ; _J| Read
Vertex Text Data ] Segment Text Data ] Pipes ] Boundaries ] Library Extrude
Group Extrude ] Library Bilboard 2d Library Bilboard 3d ]
Header Basic Solid Fil ] Bitmap Fil ] Pattern Fil ] Autocad Pattern
Key Name | Model Colour Point Line | Linestyle
21 | CG TOPO CHANGE GRADE orange line DS BB
22 | CGP TOPO CHANGE GRADE orange point 0

The CG string will be imported with a string name of CG, be placed in the model ‘TOPO CHANGE
GRADE', appear as an orange line with a dashed line style (DS BB). This is a user defined linestyle that
will be used in the final plotted drawings. Note that in this file all line styles are in upper case to make them
compatible with the line styles typically used in CAD programs.

Click LB onFinish to exit the Map file panel.

To see the various features that have just been created, we now need to add multiple models to the view.
The easiest way to do this is to click LB on the ‘+’ sign button in the View Button Area to pop up the
Models to Add panel.

Models to Add "1"

[x]

Click LB in the panel title area (over the words

survey ROAD CROWWN

survey ROAD SEALED

survey SEWER PIPE 300
survey SURV STATION

survey TOPO BANK BOTTOM
survey TOPO BANK TOP
survey TOPO CHANGE GRADE
survey TOPO DRAIN Cline
survey TOPO DTM BEDY
survey TOPO SURFACE LEVEL
survey TOPO WATER EDGE
survey WEG TREE

survey WATER PIPE

unknown

Models to Add), move the panel and repin it with LB
so that it doesn't collapse after each selection.

Now double click LB on each model in turn and watch
them appear in view ‘Plan 1'. Leave the model
‘unknown’ inactive

Click LB on‘X’ to shut down the panel.

Clearly by using the mapping file, we have seen how
the information in each model can now be
mani pulated independently.

Saving model listing to afile for future use

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

The current thirteen models on the view are exactly the models that are used to create the 'natural surface’
tin. We will now see how to record these models in a form that can be used in the future to restore those
same models to another view.
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From the Main menu click LB on View=>M odels Save/Restore

Hl View (Save / Restore Models) |:||E|g|

save |Restore|
Type in the file nameurvey. Pressing
File name to Save ||5LJI"'.I'E‘§,-‘.".I'H’I| |@| [Enter] will add the extensiowml
View to Save "1 |i| \c/:ilel(\:/\l/(lLB on the view icon then select
Save Click LB on Save
Click LB onFinish to exit the panel

| View <1 exists |

Finish

Thisfile can beread at any future time by use of the Restore option. This will add the same modelsto a
view which need not necessarily view 'Planl’.
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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 or asingle View. In
general, you will use Viewsto create models since you can control which models are on display in aView.
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 wereforming a TIN to represent the natural surface, you could leave turned ON any
models that represented underground surfaces prior to creating the TIN, because in the mapping file they
would be set to be non tinable.

When using a mapping file to read in data, strings can be flagged as being tinable (Breaklines) or non-
tinable. Only tinable strings are used in the triangul ation. 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).

i Plan 1 EBX

| =[] | x| & & % x| 2|

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.
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B Triangulate a Data Source

General |pata | Nuling |

Retriangulate function m&
Mew tin name W @
Tin colour Igreeni J
Tin style i E
Model for tin [tin GROUND,1 ﬂ

Additional settings
Preserve sirings Remove Bibhles D

Weed tin [FI
cell method ] Triangle data ]

EoX

| ok - no Tin <GROUND = exists

[Triangulate]

[ Finish ] [ Help ]

General Data l Mulling ]
Data to triangulate

«| | < %
Wiew 1 E
¥

General ] Data  Mulling l

Apply nulling

Angle oo ﬂ

Length 100 H

Combined angle &0° ﬂ

Combined length n E
Mull palygan tin GROUMD by |57

February 2007

From the Main menu, click LB on
Tins=>Create=>Triangulate data

The following panel pops up.
Fill in thefirst tab of the panel as shown.

The Retriangulatefunction option is used to construct a
function which, when recal culated, will run a
retriangulation on the tin. Place the cursor in the data
field with the LB and type ‘TIN GROUND’

Each TIN requires a name. Position the cursor in the
New tin namefield and type in ‘GROUND'. If you press
the Enter key, this name will also be used to fill in the
Model for tin field but with the prefix ‘tin ’ (see 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 hot recommended.

Click on theData tab.

As we wish to triangulate all the data in plan view 1 and
leave the mapping file to determine which data to use,
click LB on the vie\E 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 the DTMBDY string followed by clicking middle
button (MB) to accept the string.

Click LB onTriangulate to create the TIN. There will be
a short delay and then your TIN will be created and on
display as shown below.

Click LB onFinish to terminate the panel.

= = ==L 7 X

'
)
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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 a variety of ways

February 2007
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6.4  Tininquire.

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

Tin Inguire IE

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

Height

Slope

Lser L

) ) ===k Move the cursor over the Tin icon button &t right end of the
M Tin Aspect Inquire r'_”E”'S__(l ‘Tin’ field and use the LB to pop up a list of Tins. Double

Tn W@| click LB onGROUND. Then click LB in the menu title
area (where it says Tin Aspect Inquire), move the panel to a
outside tin clear area of your screen and pin it with the LB._Do not
| outside ti | f d pin it with the LB. D
Eirish Click on the Finish button in the panel.

E|E|E] Repeat this procedure with both tHeight andSlope menu

B Tin Height Inguire items.
Tin [GRoUND] ||
| outside tin |

Firish

i i ==pempeam,  Once all three panels are on the screen, move the cursor
I Tin Slope Inquire ['-_IIEI['5__<| anywhere over the TIN and observe what happens. When the
cursor is positioned over any one triangle, the three point

Tin GROUND @| coordinates of the triangle are being used to linearly
| outside tin | interpolate ‘on the fly’ to calculate the exact x,y,z coordinates
Bk of the cursor. Also the aspect and slope of the triangle is

shown in the respective panels.

Click LB on Finish on all three panelsto put them away. Also click LB on ‘X' onthe 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 Remove "1" X
Click LB in the panel title area (over the words Models to
survey ROAD CROWN Remove), move the panel and repin it with LB so that it
survey ROAD SEALED doesn't collapse after each selection.

survey SEWER PIPE 300
survey SURY STATION
survey TOPO BANK BOTTOM

survey TOPO BANK TOP Now click t'he LB on 'Fhe first survey model. Drag the mouse
suryey TOPO CHANGE GRADE down the list to highlight all the survey models and click on
survey TOPO DRAIN Cline ‘Select’. Alternatively, you could double click LB on each
survey TQPO DTM BDY model in turnexcept ‘tin natural surface’. Click LB ofX’ to

survey TOPO SURFACE LEVEL
survey TOPO WATER EDGE
survey VEG TREE

survey WATER PIPE

tin GROLMND

shut down the panel.

¥ Plan 1

Now from the View
%_-.. i buttons, click LB on
Toggle "1” 3 ‘| the Toggle button to
Culling [off] bring up the Toggle
‘MLinestyles [on] menu.
Sewer [n/fa]
i Text [on] LI &
4 Vertices [n_a'a] & Then click LB onTin
/| Vertexindices [n/a] ¥ contours. You should
vy Z values [n/a] ; see the following red

String names [nfa] * .
Attributes [n/a] " and green contour lines

Arc centres [n/a] / appear.

Tin contours [n/a]

Tin solid [n/fa]
Grid [off]

Rasters [n/a]
Point id's [n/a]
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¥ Plan 1 FEX
B & =| e« @] &% «| s

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.

B Tin Draw Contours for View |Z||E|[z|

i You can change any of the settings in the
= 1 =] panel including colour. Click LB on the
Draw triangles contours colour icon at the right end of the contour
Cont inc I—Illi In: colour field to see a popup list of available
colours. Select one by double clicking LB.
Cont ref 0 A _ . _
| Try changing the contour increment (spacing)
Cant colour red [ | from 1 to 5 and the bold increment from 5 to
Bold inc 5 AN 25. Click LB onSet to activate the changes
Bold colour IﬁI.| You will notice that the ‘F_ast' contours can be
turned on and off from either the ‘Draw
| | triangles contours’ tick box panel setting or
St Finish the Toggle=>Tin Contours switch.

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

Click LB 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 CLINE’. 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.

B Plan 1 M=)t3
| =| @]

Click both Toggle=>Tin edgesand Toggle=>Tin flow again and the View will revert to the ‘green
triangle’ display.

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

M Tin Draw Flow Arrows for Yiew

View I%‘E|

Draw triangles flow

[

[orkgeen M

I |
Set Finish

Arrow length {w)

Colour for arrows

EEX

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

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

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

Click LB onFinish to terminate the panel. Your new settings will remain in effect indefinitely until

changed (for this project only).
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6.7

Perspective View

Wewill now look at the perspective view facilitiesin 12d to examine the surface we created above.
Firstly, move your existing Plan view off the right hand side of your screen. Do this by clicking LB at the
left end of the View Title Area (over the words Plan 1). Move the cursor to the right of your screen and

you will see the View move. ‘Pin’ the View again by clicking the LB such that just a small section of the
View is on display.

Now create a new perspective view. Click LB\fimws=>New=>Per spective OpenGL from the Main
menu and a new view pops up. Alternatively by selectiregvs=>Create=>Per spective OpenGL view
from the Main menu, a panel pops up.

B Hew Perspective OpenGL View [E|_,®

If necessary, put the cursor in the View
WETTEE 12 |=] name field, backspace over the existing

I | entry (or use the Delete key) and type ‘2'.

Click LB onCreate.

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 selectVindows=>Tile Vertical

BRI Ak DEMKOTOA

-

B EE

Pagenn BelD Edr Wew Mok jrns [ Sy Degn Cafin Bet oot RGeS per Wedow  Hep

IDDDEDEDEDEE® = A0

H| are == B il = wi wrigh T AR el 6 A

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

% Perspective OpenGL 2

ilﬂ@ﬁlil@lﬂ%lﬁlﬂ@ﬂ@l

A

Menu
Add
Remove

Fit

We now need to add the TIN to the perspective view. In the View Button Area of ‘Perspective 2’, click LB

Pan

Window

Shrink

A

Toggle
Eye
Orbit

Previous

A

Joy

Walk
Drive

Refresh
Plot

A[i=1[E3

on the'+" sign button and double click LB ontin GROUND. Click LB on the Fit icon. Your Perspective
view should now look as follows

% Perspective OpenGL 2

B¢ =[&] ¢|/a) x| 5] 3] 4] @] </ &

Fa
B e
Y

— =t

e R il

=
=) el

FBX
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6.8

Joy Panel

The Joy (short for Joystick) provides a quick way of orientating your eye in relation to your datawhen

manipul ating 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

View lgig
Maowve eye j
Mode [step j
Angular step lmiﬂ

2

< 3

hd

Distance Vm

4 8

"and they View panel appears.

Try clicking LB onln andOut icons

@l @

and observe what is happening. You eye is moving inwards or
outwards from the data.

Also try Up, Down, Left andRight. icons

(€Dl

If you get lost or zoom in too far, you can always start again by

clicking LB onFit in the View Button Area.

The angular step between eac

h 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 cliclitBrom the View

Button Area.
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6.9 Orbit Panel

The Orbit is another way to orient your eyein 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.

morbit 2] 5|X]

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

Made the perspective view.

{¥) Orhit You can use the middle button wheel at the same time to zoom in and out
C)Pan in the perspective view

() Zoom If you get lost or zoom in too far, you can always start again by clicking

) Zoom to Window LB onFit in the View Button Area.

() Shrink to Window 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.
) Swivel Camera

Flip Crbit Direction [FI
|
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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.

%l Perspective OpenGL 2 FEX
B & =| & | x| @] @ % [oIR4E]

Tin contours [n/fa]
Tin edges [n/a]
Tin flow [n/a]

Tin mesh [on]
Shade [n/a]
Extrusions [n/a]
1x

2%

5%

Grid [off]

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 LBettings=>
Tins=>M esh. The following panel will pop up.
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-
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=
=
=
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- 0]

Change the mesh spacing from 100 to 10 in both
x and y directions and bold x and y spacing from

1000 to 100. Click LB orset to activate the

Change the settings to those shown in the panel.
settings.

You will notice that the Mesh can be turned ON
and OFF from either the ‘Draw triangles mesh’

View menu via

tick box in the panel or from the

theToggle=>Tin M esh switch.

View

10 e

Draw triangles mesh

Mesh x
Mesh v
Bold x

E

e
e

10

100

e
]

100

Bold v

dark green
dark red

Mesh colour

Bold colour

Finish

Set

When toggled OFF the view will revert to displaying the green triangles. Your revised view should look as

shown below.
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Click LB on Finish to terminate the Mesh settings panel.

The effect of the creeks superimposed on the TIN is created by turning on the Drainage model. Click LB

on the %’ sign button in the View Button Area and double click LB on

‘survey TOPO BANK TOP’ and ‘survey TOPO DRAIN CLINE'.

survey TOPO BANK BOTTOM’,
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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 Cline (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.
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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.

Bl Perspective OpenGL 2 FEX
B #|=|a|¢/x|a| a[da el 8]0 <| )

Tin contours [on]
Tin edaes [n/a]
Tin flow [n/a]

Tin mesh [off]

E__ Shade [nfa]

Extrusions [n/a]

The contour spacing and colours of the Perspective view can be changed just as we did before in the Plan
view. This time however you would click LB on the Menu button in the View Button Area of the
‘Perspective Open GL 2’ view. As before then click 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

It isalso 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.

% Perspective OpenGL 2

Bl e =l %X & s

Tin contours [n/a]
Tin edges [n/a]
Tin flow [n/a]

Tin mesh [nfa]
Shade [on]
Extrusions [n/fa]

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.

M Shade View = [
View 2 §| off the shading. A tick indicates the shade is activated.

Clicking LB in the ‘Shade tins’ field tick box will toggle on:an

Shade tins Click LB on Set to create the shaded view. All TINs in the vie

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.

s 45° 2 | | click LB onFinisn to terminate the panel.

Angle | Sun position by time I

Set

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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7 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.

fofect Pl Bt Bov Mo G [T | Sy Qe Defig Bol Beod UNSn L Mieds bdo

Hi| e | et u il = = = Kl T A8 L\ |

(=0 [ ] = 0 [ ) [0 [0 ] [ 2] #, (A EL OO
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@. I

Q. [@:[@

a, e
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.

M String Inguire |Z| IEIEI

Click LB on Pick and then move the cursor anywhere over
I | one of the bank strings and click LB.

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.

B Plan 1 Ml=1E3

If you placed the cursor over aline:
If your Snap settings are still set to their

default values, you should see the line go
yellow (shown here as red) and a yellow
(shown cyan) sguare box appear at the last
location of your cursor when you clicked
LB.

If you placed the cursor over a point

) 'ﬂ“| =| R | ¥ L'):f|@{| '~5\|%| *{| @| connecting the line segments:

If you happened to snap to a point on the
line rather than the line itself, you will see
the line go yellow (shown red) and a
yellow (shown cyan) diamond appear at
the last location of the cursor when you
clicked LB.
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In either case, an Information panel will pop up as shown at right
(provided the Info tickbox is set ON - see Chapter 7.4 'Snap Setti
It advises such information as the name of the Model which contai
selected string (survey TOPO BANK TOP), the string name (TBR
type of string (Super). The colour, line style and number of points i
line are also returned along with it's length.

model = survey TOPO BAMK TOP
§an= = TER

giifig no- =8
5 = Super

cpflour = orange
I]ine style = DS TBR

ptfline = line

Strimg =7

# attributes = 1

. . . Nlength = 58.637

In thl:s case the panel shows that the string was accessed via a ‘P q}gﬁex id = 2733

snap'. Symbaol = DS POINT CROSS

Point Snap
=42530.675

&F 36966, 239

Z =06.278

prof ch = 43.068

prof z = 66,273

brg = 269°41'40.64"

+ye

The x and y coordinates are those of the cursor at the time of the
‘pick’.

If you haven't moved the cursor very far and now pick with the LB
again, you will notice that the Information panel changes, the strin
goes back to its original brown colour and the cursor is now repla
with a yellow (shown cyan) circle.

¥ plan 1

B &= &

i
S‘ﬂ

x| &|a| %l <|a]

This sequence may seem strange at first.
What has happened is that the first pick
located a string within snapping distance
of the cursor so the string ‘highlighted’ in
yellow and the Information panel for this
string popped up. The pick location
showed a diamond to indicate that a ‘snap
to the nearest point’ had occurred. 12d is in
effect asking you ‘Is this the string you
want?'. To reject the currently highlighted
string, withoutmoving your mouse,

simply pick with LB again.

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

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

Now if you try to click LB again on the same string, you will only get the yellow circle indicating a cursor
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 when

you only have a two-button mouse.

Pick Operations Menu viathe Right Mouse Button

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

Segments b Click with LB onRestart. This resets the pick sequence to start over as if the
previous pick sequence had never occurred.

Accept
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 a
picking sequence, the safest way to get operational again is to put up the Pick Ops

= menu, seledRestart and start over from the beginning.

Info

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

Intersect
Perpen
Snaps Cogo #

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 put 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 transitory. 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 buttongnidveenu 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.

snaps toolbar

[EE] 12d Model 8.0Beta 10 (nt.x86) - Project "C:\12djobs\8.00\Training\Design\Getting Started Bas

Project FileIfO \Edit Wiew Models Sirings Tins  Survey Design  Draftng  Plot Report  Utilites Us
P

] [o¥- [ e LIl 24 = I [P
K1 L

B Plan 1 =13

Bl & =| &% % el &| % <| s

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

Snaps Ops [

Snaps )
Snaps (Vert) You can select either Shaps or Shaps (Vert).
Cogo 3
MNew 3

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 toolbar PONECEIEDDEEE
v B

Point (P ]

Line

Text

The Snaps (Vertica) menu ~ Grid
Cursor
Height

Tin
Segment

Info (1]
Datatip (o]

Fast pick

Fast accept LA

Fast snaps cad accept

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 use 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 istoggled ON. The settings shown are the default settings when starting 12d.

Sna

F‘u:uin At this stage we will focus on 4 of the first 5 boxes: Pqint, Line, Grid and Cursor.
e Upon a successful snap, each snap type returns a unique appearance.
Text ] Point Snap - diamond . .

- n Snaps to the nearest point or end of line

Cursar Line Snap - square .

Height [ Snaps to the nearest line

Tin ™ Grid Snap - circle

T []] Snaps to the nearest grid intersection point

Segment [ ]l Cursor Snap — circle

Mame ™ Snaps to the mouse cursor (x,y) position. Thisis used when drawing freehand.
Model ™

Tolerance 20

Pt tolerance 10

Info

Data tip [F]

Fast pick

Fast accept |:|

Fast cad

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 snhap 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.

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

Near the bottom of th&nhaps menu is the menu iteRt tolerance 10. This figure indicates the current
point snap tolerance setting is 10. To change the snap setting, citkaer ance 10 with LB and the
following panel pops up

M Snap Tolerance [EIEI EI

Talerance 20 1024 resolution, a point snap tolerance of 10 represents about

The point snap tolerance is measured in screen pixels. In

| one hundredth of your screen width. If point snap is set, then

the closest 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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7.5

7.6

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..

Models and Snap Settings

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

Fast Picking

To fast pick a string, simply move the cursor near the stringciiti 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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7.7  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 acolour

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.

M Defaults

Trash Settings
Default Settings

Colour

Point colour

Tin colour

Contour colour
Contour bold colour
I/Q null height
Text height (pixels)
Chord/fArc tolerance
Culling

Culling size {pix)
Corner angle

Weed tolerance

Section view exagqg

Cut volume sign

Perspective view exagg | 1 b[_

o

] Mame Settings
System Settings

fea M
fetow | |
foreen | M
[yan |
[magent=— ||
ET
[
([ —:

[
B =
o= |20
(O
(FE—

| negative V|

|
|

[Load| [set | |write] [Finish| [Help]

From this panel, the user can change various parameters for this project that 12d uses for calculations,

display and data handling.

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

Settings’ tab.
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The following should appear:

M Defaults
Trash Settings ] Mame Settings ]
Default Settings System Settings
Angle mode W ﬂ
Cross size (pixels) ER
Cross size {fmm) llﬁiﬂ
Highlight cross size O

Highlight cross colour  [yellow J
Highlight colour yelaw I:l

Digplay colours s
Save interval {min) lﬁiﬂ
Display precision ER
Box predsion |47
Formula predision 14
Fopup length 22

Display reports Display editinfo []
Print reports Plan crosses |:|
Send plots Function results

[Load| |[set | [|write] [Finish| [Help|

Note that the Highlight colour is set to yellow.

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 ti&ite button to bring up the
Write Setup File "defaults.4d"panel.

February 2007 Page 87
E— == = =2 2= < 7 2 ]



12d Model Getting Started and Training Manual

B Write Setup File "defaults.4d"

) Found folder

() Current folder

() User folder

C:Y12djobs\8. 00\Training\Design\Getting Started BasiciUser

() Other folder

Specify where you wish the defaults.4d file to be saved and then click on Write. If you want the changes to
apply to any new project you create be sure to 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.

Page 88 February 2007
— = = == 7 2>



Chapter 8 Creating Stringswith CAD

8.1

Creating Strings with CAD

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

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

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

Minimise Maximise

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
@ |cad ﬂ |dark blue |:| 20 ﬂ 1 E | g | jﬂ
model height weight same

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

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

#rﬂd\*ﬂlﬁﬂ.:&ihz’zﬁ-{*'ﬂ‘
The pointdlyout 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.

FlRl~c~2 5021l /4w
/.‘
<

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

& B B

«Pick position> [picks] [accepts] [Menu] Cursor-position

Output m;(

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 snaps to an existing point, the option will

place another point at that location. Ensure that the cursor snap is activated in the snaps toolbar. Click LB
at aposition roughly in the middle of the view.

gl

BRI

x| & al x| x| s

Information [X
Cursor Snap

X = -33.604
y = 64,333
+ve

Click MB to accept that position. The point is then created with the model ‘cad’ elements’ being added to
the view automatically.

B8 plan 3

= ¢ % e a4 < o
+
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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.

B Plan 3 M=1(E3

ﬂ]ﬂ|ﬂ|@\°&fcﬁ|@|@|“ - %

Culling [off]

Linestyles [on]

Sewer [n/a]

Text [on] 3 |

Vertices [n/a] L
o] Vertex indices [n/fa

+FL Z values [on] ‘/]/:/

String names [nfa] *

Attributes [n/a] k

Arc centres [n/fa]

Tin contours [n/a]

Tin edges [n/a]

Tin flow [n/a]

Tin solid [n/a]

Grid [off]

Rasters [n/a]

Point id's [n/fa] »

Click LB over 'Z values’

I
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 clearer we can
click LB on the menu icon from the view menu to bring up the plan view menu. From that menu we can
click LB on Settings=>Z values=>Singleto 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 above:

View |

—
Draw z values
Colour Iﬁ.|
Text style Iﬁ T |
Height (o) ﬁﬁ
Height max () Iﬁt{#
Height (w) |27 JFE
Angle [45= n,_-\_H
Offset (o) ﬁﬁ
Dffset (w) ﬁﬁ
Dedmal places Iﬁ|
Show null 2's ]
|| default values retrieved |
[ set |[size max|| Reset || Finish |[ Help |
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Then press Set on the panel to set that colour. Finally press Finish to close the panel.

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

There are various ways of selecting 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.

Enter XY 7 : [200 100]

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:

¥ plan 3
& | =@ | % & @ %| x| 8|
qf,:,'ib
N
,fi)
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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.

=

Lines section
of CAD toolbar

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

L2 Es
/ =Pick first position= [picks] [fast] [Menu]

Cutput 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.

B Plan 3
B #| =@ ¢ % & & % <| 8|
@
&
+
qﬂb
+
&
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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 tool bar

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

B |2 s
=Pick start position for string> [picks] [fast] [Menu]
Message area Cutput 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.

B8 plan 3
B &=] e ¢« &l ®|%| <| =]
@ﬂb @ﬁn
&b &
ﬁ%
e
i
+ %‘«Iﬁl

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>
Deleteand select view ‘3. Alternatively, we could have restored the view and click LB oX'tieoh at
the top right of the view. This should then leave two views, Plan 1 and Perspective 2. If either Plan 1 or
Perspective 2 are left maximised, select the restore button on the top right hand side of that view to leave
two views as at the start of this chapter.

Clear the value for the default height in the Cad Controlbar. Leaving the height there mat create problems
when creating strings at alater stage. Also change the default model to one of the existing survey models
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T

as deleting the current model is not recommended.

Finally, we will delete the 'cad’ model. To do this we click LB on dekste model option from the main
menuM odels=>Delete=>Delete a M odel. This brings up th®elete Model panel

M Delete Model g|§| E|
Model [cad
I

[Delete | [ Finish | [ Help |

Select the model icon with LB and then double click LB on 'cad elements’. Then click Deltte
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

9.1

9.2

Basic Road Design - Centreline String Creation and
Editing

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

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.

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.

Using a Grid to Assist in Coordinate Entry

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

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

From the View ‘Plan 1, click LB on the Menu button in the View Button area (or click RB in the View
Button Area) and the View menu will pop up. Click LB 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
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M Grid on View (=13
view lli E
grid draw i
Draw last on view |:|
grid mode [fullines ﬂ -
agrid x |1|:u:|7 ﬂ
grid o |
arid level o H
grid colour [dark green !
text x W ﬂ e —
texty W E
text style lli ﬂ
Pre*postfix x r
Pre*postfix y r
textheight i)  [10 |
text plot height (mm) |5 H
text colour [vellow J
cross size (pixels) I
ross plot size (nm) 1
|

[ set | [Finish]
Snaps Toolbar

FUNEUECHRHDUONNERE

SnapsMenu

Point
Line
Text
Grid
Cursor

L0 CIEICICIEE

Segment

Mame ™

Model =
Tolerance 20
Pt tolerance 10

Info

Data tip
Fast pick
Fast accept
Fast cad

[&] O] (=] O] 5]

Toggle Grid snap on

&
«Q
[¢)
©
(o3

Tick on the 'grid draw’ box

Place the cursor on the choice button for the ‘grid mode’
field and click LB. You can set your grid to either ‘full
lines’, ‘crosses’, ‘marks’ or ‘marks and crosses’. Click LB
onfull lines.

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

Place the cursor on the choice button for the ‘text x’ field
and click LB. Click LB ontext off. Repeat this with the
‘text 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 onToggle=>Grid to turn on
the grid. The ‘Plan 1’ view will refresh as follows

m
;‘1
p}
»,«
,»,4
|
i
?}
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,,,
3"
|
I
)
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|
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¥ Plan 1
gt

Bl 4| =& ¢ %le| &% | s

—tm | e

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.
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9.3  Horizontal Geometry (HG) Edit

From the Snap Settings menu, turn all Snaps OFF except Point, Line, Cursor and Information.

In View ‘Plan 1', click LB onFit. Your view should look as follows

¥ plan 1 Zﬁ EI[ZI
& =(@]

x| & al%| x| o

Now begin placing our new road centreline. From the Main menu, click L®ramgs=> Create=>
Alignments=>Alignment. TheCreate Alignment Sring panel will appear.

M Create Alignment String |Z||E|[g|
Mame RoaD1 |E||
Model ROAD CL =]
Colour |magenta .

Style =
=

Spiral type W V|
Many strings |:|
I |
| Create | [Sameas| | Finish | [ Help |
Page 100

Fill out the panel as shown. Put the cursor in the
Name field and type ‘ROAD 1'. In the Model field
type ‘ROAD CL.

These settings tell 12d that our new road centreline is
to be called ‘ROAD 1’ and it is to be placed in a new
model called ‘ROAD CL..

Click LB on Create and the Alignment Edit menu
will pop up.
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Alignment Edit

Append b Itis suggested that you move the Alignment Edit menu to the left bottom of your
Mave screen to get it out of the way when creating your new centreline (Refer to the
Insert following screen as a guide). Click with LB somewhere over the words ‘Alignment
Between Edit’ to pick up the menu, move the cursor and pin the menu down by releasing LB.
E:Et:d We will initially define the horizontal alignment of the road in the View ‘Plan 1'. We
Height , need to tell 12d that we are defining Horizontal Intersection Points (HIPs).
Curves 4 Click LB on Append=>HIPs

3
E?J.T:J.i:las . 12d is waiting for you to select the starting point of your road. You can choose to
Info either (1) select an existing point (2) enter coordinates exactly or (3) freehand in the
Unde / Redo points
Quit
Save & Finish

We want to start by tying into the existing road so click at the intersection of the two roads in the top right of
Plan 1. Accept this point

B plan 1

i

& =@«

% @ & %] 3|

Information
model = survey ROAD CROWM
Yyname = CR.

~- v Jstringno. =1

+ v ltype = Super

colour = black

line style = DS BB

ptfline = line

#pts = 10

# attributes = 1

length = 95.712

Vertex id = 417

Symbaol = DS POINT CROSS
Point Snap

X = 42988.688

¥y = 37445.395

z =68.851

prof ch = 43,394

prof z = 68.851

brg = 161%59'56, 12"

+ve

Y

Typethe X and Y coordinate in turn for the next two I P points:

P2 IP3
X =42697.941 X =42552.804
Enter XY 2 42697.941 37350.920 Y =37350.926 Y = 37099.542
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TERMINATING THE "RUBBER BAND”

Thelast IP point isintersects back onto the existing road a the south east of plan 1. Click on the
intersection and accept the position. After the fourth HIP is 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 four points connected by three line segments.

Your view should now look as shown below.

B Plan 1 =13

o

Be] =&

x| &l alx <|s|

Don't put the Alignment Edit menu away yet as we will need it further. Just leave it in view at the lower
left of the screen. Remember this menu is referring explicitly to the Alignment we are currently creating -
‘ROAD 1 => ROAD CL.

We will now put in some horizontal curves between the HIPs. We will insert a curve of radius 200 at HIP
2 and a curve of radius 100 at HIP 3.

From the Alignment Edit menu, click LB d@urves=>Radius. The Screen Message Box area advises
<Select point to change radius>[picks][J[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]’road cl->smith st”

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.

B New radius E|
200 ol

Mew radius

A panel will pop up prompting ‘New Radius’. The cursor should already be locked into the data field.
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Backspace over the zero (or highlight the existing entry by double clicking LB), type 200 and then press
the Enter key. Observe that a horizontal curve of radius 200 is now inserted and the tangents are removed.
The IPis now marked with a magenta cross.

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

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

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

Your plan view should now look as follows.

B Plan 1 FEX
% |=&) g% & @ % <3

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

If necessary, move the panel away from your road centreline.

X]

B Alignment Edit Info "ROAD CL-=ROAD 1"

|| <Radius =
| 1P 2 x=42697.941 y=37350.926 r=-200
| bi=252°00'00" bo=210"00'00" bd=-42°00'00"

| Mew radius

Move your cursor along the new road and you will see the information in the panel continuously changing.
This panel shown was created by pointing at HIP 2. It gives you the coordinates of the HIP and the input
and output tangent bearings. Point near the curve-tangent points and you will get further information about
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those points.

Click LB on Info again to toggle the Information panel OFF.

94 Section Views

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

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

I New Section View Qlﬁlgl

When the panel appears, highlight the current entry in the
View name |5 E view name field by double clicking the LB, and type ‘LS’
| for Long Section. Click LB oiCreate to create the view.

[ Create | [ Finish | [ Help |

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@leatlows=>Tile Vertical

The view buttons on the Section view are:

x| & al | <|a

¢ =[] B €| 2| &

gt
2Q“I

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

Exaggeration 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 calletin GROUND. Turn this model ON by clicking LB on the’'sign in the View
Button Area of ‘Section LS'. The screen will still appear blank at this stage.

A section view always has the chainage of the selected string as its horizontal axis and the height of the
string as its vertical axis. We need to tell 12d that we wish to construct a section view along our new road
centreline ‘ROAD 1'. 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 user 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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model = ROAD CL From the ‘Section LS’ View Button Area, click LB d&rofileicon. e

TIE= kL The Screen message Box advises -

type = Alignment ' '

colour = magenta <Profile>[picks][][[Menu]

"”E_St"’lf |_= - 12d is asking you which string you wish to profile. In the view ‘Plan 1’, click
== with LB on the magenta road centreline string. Provided your snap settings have
length = 950,454 o ) . Ly . ?

Locks write(1) at least _Img snap’ ON, the string will highlight in yellow and the Information
Point Snap panel will display (see left).

¥ = 42697.941 Hints on the use of the Information Panel

y = 37350.926 . . .

prof ch = 302.24 If you move the cursor outside of the Information panel after it has popped up,
brg = 231°00'00. 25 the Information panel will disappear. To get it back again, click RB whilst the
e )| string is still highlighted to put up the Pick ops menu. Click LBrfio and the

Information panel will redisplay.

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 seatnly. 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]’"ROAD CL->ROAD 1”

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 intmd@RIOUND

Your ‘Section LS’ view should now look as follows

£= Section LS "ROAD CL->ROAD 1"

=)o ] G| & 2| w]| @

g
%'“I

x| & al | x| o

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, this is the direction of increasing chainage along the string.
The negative sign in the radius indicates that a curve goes to the ‘left’ when going along the string in the
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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 ‘Section LS’ 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 ‘Section LS’ 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 1’ view. 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 1’ view based on the chainage (i.e. the position of the cursor
laterally) along the string in the ‘Section LS’ view.

Toggle "3" [¥

Grades [n/a] Section Views default to a vertical exaggeration of 10 to 1. You can change the
HG [on] exaggeration at any time by clicking on the ‘View exaggeration’ icon and selecting
I:E il the required exaggeration.

2x If you require an exaggeration other than those listed, you can click on

5 Exagger ation from the list and type in the reuired value.

10x

20%

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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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 euthey' ROAD CROWN'’ model
in the section view.

From the Alignment Edit menu, click LB on Append=>VIPs.

12d is asking you where you want to place thefirst VIP. Select and accept the intersection point in the
‘survey ROAD CROWN' model. 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 previousy
placed VIP. Now select and accept the end of the existing road sutirey ROAD CROWN'’ model.
We have now placed 2 IP points which exactly match the existing road at the start of our design.

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

Type the chainage and level in turn for the next two I P points, the
same as we did with the X and Y coordinates of the HIP’s

IP3 IP4
Ch =412 Ch =600
Rl =49.667 Rl =66.333

Tiethelast two | P 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.

£= Section 3 "ROAD CL->ROAD 1"

| =] G| & 2| al@] | | @] &| %| <| 5|

aToam] Lonal a1 f o, o

VIP 2 VIP 5

VIP 6

12d has many facilities to accurately place vertical geometry including typed input of grades and
chainages. We are now going to insert a new IP point on the same grade as VIP 2 but 40 m from the
intersection to allow us enough room to place avertical curve. To do thisweclick on Utilities => Grade
Insert in the Alignment Edit panel.
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= = = = > > > o 2



12d Model Getting Sarted and Training Manual

Aswe wish to extend the
grade from VIP 1 through
VIP 2 our starting VIP # will
be 2.

The grade will be the grade
between VIP 1 and VIP 2
which we can read from the
section view as -0.681

M Grade Insert VIP MIsIET
Start VIP # Grade Maode Value
|| 0.8 | el [distan| & [ad] |2

— R

[ Insert | | Finish |

Your view should now have an extra VIP as shown below

= Section 3 "ROAD CL->ROAD 1"

I he Mode will be

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

The distance as stated
above will be 40m

| =[] & €| 2| 8| @ %

g

x| & al k| <|s|

=S, Wl i |

Lonal

a1

f ety

Wewill now insert another VIP to once again alow enough room to insert avertical curve before
finishing on the existing road at the end of our design. Thistime wewill intersect two gradesfrom existing
VIP points. Click in Utilities => Gradesinter sect.
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Our mode for the first intersection And the grade will be -5%

This time we will be starting will be by inputting a grade
from VIP 5

M Grades Intersect VIPs E”E'E'

Start VIP # Mode Value

5 larade ﬂ nl—
& | P # ‘?| 7 e Selectinsert, thenFinish
»

The second intersection V v to create the new VIP.
will be using the grade of |

the existing road or the [ Finish | [ Help |

grade between VIP 6 and 1

Your view should now have an extra VIP as shown below

= Section 3 "ROAD CL->ROAD 1" Ml=1E3
& | =[x ] G| & 2| 8| @] | x| & & %] <] 2|
—

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 Delete and select and accept VIP 2. 12d will of course renumber the
remaining VIP’s and hence the second point to be deleted will be VIP 6.

We will now place some vertical curves in the design. We will use parabolas to define the vertical curves
and place them via their length.

From the Alignment Edit menu, click LB d?arabolas=>L ength. The Screen Message Box advises
<Select point to change length>[picks][J[Menu]
Click with LB on VIP 2 and confirm it with MB. A panel will pop up prompting ‘New Length’.

Position the cursor in the data field, press the Backspace key to
remove any previous number, type 50 and then press the Enter key.

B New length le
EN

Note: A feature of Windows is that you can double click on any existing entry to highlight it. As you begin
typing, the old entry will be replaced.

Mew length

Observe that a vertical parabola of length 50 is now inserted and the tangents are removed. 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 press Enter, a further
parabola will be inserted. You can inset the remaining parabolas in the same fashion with VIP 4 having a
length of 200m and VIP 5 a length of 100m.

To terminate the parabola insertion process, press the Esc key or click RB to pop up the Pick Ops menu
and click LB onCancel. Click LB on the Refresh button in the View Button Area to refresh the view and
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revise the annotation.
Your ‘Section LS’ view should now look as follows.

£= Section 3 "ROAD CL->ROAD 1"

&=l ] B e =2 ¥ &

g

| % & & %| | 3

1 Fnacl Leaa=l Loaal Loaal L
e B =T T Lo =T Lo

'
¥t

_— _—_—
+

B Alignment Edit Info "ROAD CL->ROAD 1"

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.

If necessary, move the panel away from your Section view.

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.

X

[<Length> This panel results from placing the
cursor near the first Vertical tangent to

| VTC 3 Ch=337 Ht=53.686 =150 k=10. 548 curve point, just to the left of VIP 2.

|| gi=-5.36% go=38.86% gd=14.22% Sag Ch=393.512 Ht=52.172 Note that the chainage of the VTC is

calculated.

Observe the information. It shows grade in, grade out, grade difference and the chainage and height of the
Sag point. It also shows the length and ‘k factor’ associated with this curve.
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We have now finished defining our horizontal and vertical geometry and wish to exit from the Alignment
Editor. To do so, select Save & Finish from the bottom of the Alignment Edit menu and then Yes from the
Finish Edit panel.

Append »
Maove

Insert
Between
Delete

Extend

Height

Curves
Parabolas
|tilities

Info

Unde [ Redo
Quit

A . .

| Do you want to finish editing this string

[ Yes ] [Cancel] [ Mo ]

WARNING: Do not select Quit from the Alignment Editor. Quit will throw away all the changes made to
the string since the Alignment Editor was started.

NOTE: We don't have to exit from the Alignment Editor for the string "ROAD 1". We could simply leave
the Alignment Edit menu on the screen and return to it later.
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9.6  Editing an Existing String
Now that we have left the Alignment editor, we need to know how to go back into the editor to make future
modifications to the alignment string. In fact, what we now do applies to editing any existing string, not
just an alignment string.
To edit an existing string, simply click LB on the option Strings=>Editor which brings up the Edit Sring
panel. Now pick and accept the string you want to edit, in this case, the string "ROAD 1". The appropriate
editor for the selected string will then be started.
¥ Plan 1
Bl %=l €| x| & al%| x|
M Edit String =3
| Please finish selection |
[ pick Edit || Finish |[ Help |
Information
model = ROAD CL
4name = ROAD 1
type = Alignment
colour = magenta
line style = 1
ptfline = line
+ length = 950.454
Point Snap
¥ =42606.423
y = 37192412
Z = 55.868
prof ch = 431.808
prof z = 55,568
brg = 2100000, 23"
+ye i
Append » The Alignment Edit panel will then reopen and
Move you can modify the alignment as necessary.
Insert
Between
Delete
Extend
Height 3
Curves L4
Parabolas »
Utilities *
Info
Undo / Redo
Quit
Save & Finish
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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.

B Read Templates @|E|@
File ROAD TEMPLAT ﬂ click LB to pop up a list of template files. Double click LB

Place the cursor on the folder icon for the ‘File’ field and

| on ROAD TEMPLATES.tpl in théJser Library

[Read | [Finish | [ Help | Click LB onRead to read in the template file. Click LB on
Finish to terminate the panel.

Our Template file contains two templates, caliédl L LEFT andFULL RIGHT. The various parts of

the template just read will now be displayed. These are just arbitrary names that have been assigned to
these particular templates. There can be many templates in just one file, and in general any template can be
applied either side of the centreline. In this case we will use the convention to have ‘left’ and ‘right’
suffixes 1" and 't 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.

Template name FLULL LEFT 3

Finish

FULL LEFT Double click LB on
FULL RIGHT FULL LEFT

In the template panel that J
b

pops up, place the cursor
on the button for the

‘template name’ field and click the 4 |

LB to pop up a list of templates.

| ™

( Select |

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.

M Fixed Template - "FULL LEFT"

EEX]

Width |Height |>{Fall % |MName |::o|our |
1[3.5 -3 k] cyan

o|0.45 | -0.04 ickl | dark blue .
3004 0.15 tokl | blue .
“al0.11 0 bokl | green .
_5 4,16 2.5 bofpl | dark green .

o : = 2

— 0

| valid colour |

A large amount of links can be defined. We will use just five.

Note that each link in the ‘left’ template has been assigned a suffix ‘I'.

The template defines a carriage way width of 3.5 metres at 3% crossfall to the kerb line ‘lokI’. This is
followed by a kerb and channel, ‘iokI’, ‘tokl’ and ‘bokl’ and then out to the back of the footpath ‘bofpl’.
The sign convention is +ve is up and -ve is dolech width defines a link from the previous link so the

order is important i.e. links are defined relative to one anothefromtthe template centreline. As you
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T

will seelater, 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.

Again a large amount

M Variable Cut Template - "FULL LEFT" of links can be
defined hereWe will
Width |Height | Slope 1: |Name | Colour | use six to define our
1{3 1.5 bermll |grey battered slope.
a1 0.1 berml2 | purple . _
— Slopes are defined by
3(3 1.5 berml3 |grey L .
il giving a horizontal
4|1 4.1 bermi4 | purple [ width x wherethe slope
5|3 1.5 berml5 | grey is1vertica inx
6|1 0.1 bermls | purple . horizontal.
The sign convention
_ = o - oo forslopelln acu_t
= EE E|E E|E templateis +veis
= - HE oo upwards
m Unique names are
_ given for each link in
| valid colour the template. Note the
['ﬁ'pply ] [ DralN ] "|" SUffIX |n ea:h Ilnk
name

These values could now be changed. At completion click LBr@mv 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

r—l |E| r.s—(| After the variable part of the template,
= 12d will use the final cut and fill slopes

M Final Cut/Fill Template - "FULL LEFT"

Final cut slope 1vin S defined to cal culatethg intersection With
Firal fill slape 1v i 5 the natural surface. Thisonly occursif

e T EeRs S 2 e the variable part hasn't yet reached the
Maximum slope width I natural surface. 12d will examine a
Final name |—||m117 |E|| corridor up to 100 metres from the

previous link to achieve this. An
I | interface string named ‘intl’ will be

placed on the TIN at the intersection.

Again note the suffixI"

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.

M Fixed Template - "FULL RIGHT" 2 ][E1|(X]

Thelinksin the left and right
Width | Height | XFall % |Name | Colour | templates are identical except that
1(3.5 -3 lokr | cyan linksinthe FULL LEFT template
o045 |-0.04 iokr | dark blus . have a suffix of ‘I' and those on the
3(0.04 |0.15 tokr  blue . FULL RIGHT template have a
" 40.11 0 bokr | green . suffix of r"
5 |4.15 ot bofor | dark green . 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
_ = i
L o 4
4
| valid colour |
[ ok | [apply| [Draw| [Finish | | Help |
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M Variable Cut Template - "FULL RIGHT"

Width |Height |Slope 1 |Name |Coluur

1]3 1.5 bermri | purple
? 1 0.1 bermr2 | purple
? 3 1.5 bermr3 | purple
7 1 0.1 bermr4 | purple
_5 3 1.5 bermrs | purple
? 1 0.1 bermrs | purple

Variable Cuts
for right side
have suffix ‘r’.

barmra
bermré

| valid colour

M Final Cut/Fill Template - "FULL RIGHT"  [2

Final cut slope 1vin e

Final fill slope 1v in

Maximum slope width
I |

]
I
2,
i

The interface nammtr has
suffix ‘r’.
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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.
Frojct BulD B Yew Moddh Dbegs Trm Survey Despr Drafion Pei Bepord Ubiben  (ber Biedow  Hes
M omie Seene Win  FY: = =  wA & T A0 88 seh kA
FNDEDEDEDDERR FAZ DO
+. Bl . BE Soction 1 “ROWD CL-=&0140 1
] EEEOEEOEEEE B & =[] 5] o] ] ] 2] ] &) ) ] < 9
L
£
ﬂ‘ —_
of. HEI
o, %
=, r
@,
o,
i, -
oL, =t
2,
wh, I
o, o
&, B
.
B,
Q. B B El 1
(-8 wedJREA W ¢ = ITRTT. 7] HLH
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 ugupplh& any
Function.
Chapter 19 "Many Template Files" deals with the use of the ‘MTF File’.
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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.

B Apply Template Function

CoX

Main |Models | Misc | Tin | Fiter |Plot |
Function name ME
Tin [GrROUND @
Left template [FuLLerT @
Right template FULLRIGHT ||
I N

Reference r ﬂ
LY

Start chainage W ﬂ
End chainage [028.544 ﬂ
Section separation E H
Report file [1 APPLY Vol.rpt ﬂ

|
[ views | [ Apply | [ Finish | [ Help |

Main  Models |Misc |Tin | Fiter |Piot |
Madel for strings AD 1 APPLY Strs. ﬂ
Model for sections [ 1 APPLY Sects ﬂ
Section colour [eyan J
Model for polygons [ 1 APPLY Polys ﬂ
=

Fill in the panel as shown.

A function name is needed so that the process of
applying this particular template to this piece of
centreline can be referred to later in any redesign. In the
‘Function name’ field, typ&ROAD 1 APPLY and then
pressEnter. On theModelstab the Model names will be
automatically filled in after you pre&nter. This is

based on the function name. In the ‘Tin’ field, click LB
on the tin icon to pop up a list of available TINs. Double
click LB on GROUND

In the Left and Right template fields, click LB @
button to pop up a list of templates. Double click LB on
FULL LEFT andFULL RIGHT respectively.

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.

The default ‘Section separation’ is 10 metres. For the
purposes of the tutorial, set this to 5. ForPhactise
Version use a section separation of 50.

Click on theModels tab and note that the model names
are already filed in. If they are not go back tolhan
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 notationlof
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 templateis andied.

The only other datawe need to supply isto indicate to 12d the road centreline (i.e. the reference string)
along which the chainage is defined and where we want to apply our template. Return to the Main and

click on the Reference button.
The Screen Message Box advises
<Select reference string>[ picks][][Menu]

In any of the views, click LB on the magenta road centreline string. It is easiest to do this in the ‘Plan 1’

view. Click MB to confirm the pick.

Explanatory Notel2d permits the chainage of a road to be defined by a string called the Reference string.
The template is always applied at right angles to the Reference string. To cater for complex projects, the

centreline of the template is not necessarily located on the Reference string. Another string called the
Hinge string is used for this purpose. The Hinge string and the Reference string do not necessatrily

coincide.

In simple projects such as our new road, the Reference string and the Hinge string coincide. By default,
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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

¢ -35312.231- cubic meters of cut

f  7403.846- cubic metres of fill

[ views | [Apply | [ Finish | [ Help | b -27908.355- balance in cubic metres showing
surplus of cut over fill

[c-35312.231f 7403.876 b -27903.355

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.

B Template Create/Edit |Z||E|[E|
Template name IF‘@|
|

|| editing fixed template links
Finish

Select Fixed

B Fixed Template - "FULL LEFT" MISIES

Width |Height |>{Fall % [Name Colour

3.5 -3 ok cyan

0.45 | -0.04 ik | dark blue . Typeinthe values as

shown in the table on

1
2
3[0.04 013 ok blue B the left.
0.11 0] bok
4 ° ) green . Note no suffix "I" or "r"
F 4,16 2.5 dark green .
Select Draw
N - £ Select OK to
O o : implement any changes
and finish panel
| valid colour |
[ oKk | [ apply | | Draw | | Finish | [ Help |
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M Variable Cut Template - "FULL"

Select Cut

Width |Height |5|D|:lE 1 |Name Colour

3 1.5 berml |gre .
|- arey Typein the values as shown
2[t 01 berm2 | purpie: [ in the table on the left.

3 1.5 berm3 |gre .
|- arey Note no suffix "I" or "r"

4(1 0.1 berm4 | purple .

_5 3 1.5 bermS |arey
[61 |0 oerm G |

Select Draw
Select OK to implement

o = == E£|E any changes and finish
| e ] ) ]

berm

| valid colour |

[ apply | [ Draw | | Finish |

M Final Cut/Fill Template - "FULL” [ ][E1|(X]

Select Final Cut/Fill

Final cut slope 1vin | 1 JFE One template is defined
Final fill slope 1v in 2 e Note 1o suffix "I or "r"
ote no IX orr
Madmum slope width [100 e Select OK toimpl "
. . O Implement any
Final name fint | changes and finish panel

I |
[ox | (Apply ]  [Finish ]
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From the Main menu, click LB on Design=>Apply=>Apply. The Apply Template Function panel pops

up.

B Apply Template Function

- 0X)

Function name
Tin

Left template
Right template

Main lModeIs ] Misc ] Tin

| Fiter | Plot |

ROAD 1 APPLY |fi|
GROUND |

FOL  afl)

FULL ]{‘

The panel is filled in the same as shown in
chapter 10.2 with the exception of the ‘left’ and
‘right’ template names which are boBULL
and the entry of the ‘LHS prefix*| and the

7 ‘RHS prefix’ *r

LHS prefix RHS prefix I@@
Reference m' % |
Y
EET—S
Fmon &
(R

Start chainage
End chainage

Section separation

Report file lm @|
! |
['I.-'iews ] [.ﬁ.pply ] [Finish ] [ 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.
i =) @

select Name [

|Widtl'1 |Height |x|=a|| % |Name |
1 3.5 -3
2|0.45 |-0.04 ink
3(0.04 [0.15 tok
4(0.11 a bok
g |4.16 2.5 bofp
madf

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 excapt ‘survey ROAD CROWN' and ‘survey ROAD SEALED’ in the perspective
view.

We can now turn on the new design modRBAD 1 APPLY StrsandROAD 1 APPLY Sectsin the plan
and perspective views. The centreline mdIBIAD CL should be also turned on in the perspective view

Set the screen up as per the example below

pel Self B Ger Mdcs Sees T Sewy [ewe Doy Sal feel Lt e Sk e
H e Sffurise Wl LAl 2 =l e gk T AR o S
FIDEOEORDDERE FfAZOD

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

|:||E”X| B Plan 1

alalx| <ol | B+ =al«
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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 ‘LS’ 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 do inquiries on the various strings in ‘Plan 1'. Make sure that your Point and
Line snaps are set ON. Place the cursor in an area near the road, click LB repeatedly and observe what
happens. With each click a new string is selected. As the information panel pops up each time, note the
various string names and the fact that each one now has a profile chainage (prof ch) and profile Z
coordinate (prof z). These are now three dimensional strings and can be observed in the ‘Perspective
OpenGL 2’ view.

You will observe that the cross sections are also strings with their own unique names that are used when
referring to cross sectional views. For instance ‘design 130’ refers to the section string at chainage 130.0

Whilst the View is zoomed try panning along the road to assess the interaction of the template with the
existing terrain. From the ‘Plan 1’ View Button Area, click LB on 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 press clicking LB down and move down the road whilst in the zoomed state. Press
the <Esc> key or RB to candean.



Chapter 11 Viewing and Assessing the Design

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 APPLY Strs’, ‘ROAD 1 APPLY Sects’ and the 'survey ROAD
CROWN and SEALED’ are turned on.

M Orbit E“E|E| Try clicking LB in the perspective view and using the mouse wheel
roatate the image and zoom in and out to get a view of the intersection at

f*g}d; " the end of the design

rol

s B¢ = e ¢ e @« e[g] ] &6
() Zoom ey

() Zoom to Window

(O Shrink to Window

() Swivel Camera

Flip Orbit Direction ]

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.
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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.

M String Drive for View |Z| |§|rz|
LE 2 =] Perspective view. In the View Button Area of

The string drive facility is accessed from the

Eye height 10 Jef ‘Perspective OpenGL 2, click LB on the Drive button
Eye offset lﬁﬂh; and the String Drive panel will pop up.
Target height Iﬁ Y Set the ‘Eye height’ to 10 metres. The default values

' - for the other items are OK. Note that the speed is set
Target offset 0 i for 100 kph.
Target dist 40 e To repeat the drive once the end of the string is reached
Speed (kph) [0 |k tick on the ‘Repeat’ check box

String to drive along \D CL->ROAD 1 | ¢ | Click LB on theString to drive along icon and then

click LB on the centreline of the road. The easiest way

Chainags 0 i to do this is to pick it from the ‘Section LS’ view. Click
E o |..§| MB to confirm the selected string.
Repeat

["ROAD CL->ROAD 1" selected |

Note that when 12d asks you to select a string, it can be picked from any view without consequence.

Click LB on Drive to begin the string drive process. The image in ‘Perspective Open GL 2’ will now
change to that at chainage zero, looking down the centreline.

The image will repaint automatically multiple times as the drive proceeds. Each image will be calculated
such that the viewer appears to be travelling down the road at 100 kph. The following are two typical
images.

% Perspective OpenGL 2 |Z E| E' il Perspective OpenGL 2 Z”E'E'
Ble|=|a 2 ¥ &) &) %« 7| || Bl 2| =@ ¢|x|&| 2| « & 7|

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 LS’
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.
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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 O (or any legitimate value
along the road) and clicking LB on Drive again. Note that both the eye and target points must be on the
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.

B Perspective View E]@l@

i Ignore the current values in the panel. They
view El i| are left over from our string drive.
Ei=lin [+2751.1504 36983 | L Click LB onEye Target. 12d asks you to
Target X¥Z [42755.2386 37000 | 12| locate your first point on the view line. Make
Maove dist o I sure that your Point and Line snaps are ON.
I |
[ Wiew ][Eye Target ][ Finish ][ Help ]

B Plan 1 M=E3

— — In ‘Plan 1’ click LB onFit to fill the view.
5|5 = | &R | % L'E| ®\| '*5\| %| {| @| Select the first point by clicking LB on the
intersection of the existing road at the end
of our design. Confirm the point with MB.

An ‘Enter height’ panel will pop up with a
value in it corresponding to the existing
terrain (around 60). Since we wish to look
down slightly on the design we will enter a
higher z value.

B Fnter height @
Enter height |[g5 e

Double click on the existing entry to
highlight it and type 95. Press the Enter
key.

12d then prompts you for the second point on the view line. Click LB approximately in the centre of the
road as shown. Confirm with MB. This time when the ‘Enter height’ panel pops up, just press the Enter
key to accept the value.
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Your ‘Perspective Open GL 2’ should now look as shown below.

& Perspective

=)

OpenGL 2

FEOETEY

2| 3| & @ |9

EBEX

Now we will zoom in for a closer
look along this view line.

B Perspective View

Wiew Iﬁi|
Eye XYZ i839.4115 20.3098 | L.
Target XYZ [7121.3485 51,178 | L
Move dist ||5|:| J;E
|| vView line finished |
[ View ] [Eve Target H Finish ] [ Help ]

EoX

In the Perspective View panel, lock the
cursor in the Move distance field by double
clicking the existing entry with the LB and
type 50.

Now every time that you click LB oview,
the view will be advanced 50 metres along
the view line. If you zoom in five times you
will see a view like the one below.

% Perspective Open K2

B & =&

x| @ a|%|

qéﬁ

(=3

Clearly this facility gives you the opportunity to orientate your eye point accurately in any perspective view.

Click LB onFinish to terminate the panel.

That completes a brief look at some of the facilities in 12d that can be used to verify your design parameters
visually using perspectives. We will now look at more traditional ways of displaying design data - long sections

and cross sections
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12 Design Long Sections

12.1  Section Profiles

We will now focus on the sectioning facilities available in 12d. Aswe already have our Section LS 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.

B Plan 1 EB)X) & pian 1 - B

gl

| =| @]«

| @ & %| | 8

x| & al x| x| s

We will now section a series of strings that were created during our road design.

In the Section LS 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.)

Information X
. function=R.OAD 1 APPLY
The Screen Message Box advises model = ROAD 1 APPLY Strs
<Profile>[picks][][Menu] name = lokl
. . . . . . type = Polyline
12d is asking you which string you wish to profile. In the zoomed Plan 1 R
view, click with LB on the cyan string just above the magenta centreline.  {. - style = 1
The string should highlight and the Information panel will display (see |t fine = fine
right). Click MB to confirm the string selected. £pts = 122
length = 893,475
Line Snap
x = 42854, 264
¥ = 36951527
z = 59.325

prof ch = 853,287

prof z = 59,325

brg = 116=00'00.05"

segment horizontal line
length 10

+ye
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The string will now appear in the Section 4 view.

x| & al | x| o

= Section LS "ROAD 1 APPLY Strs->lokI” =13

g

2| =|CoE €] 2] 8 @

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.

B Plan 1 = E|fz| Information E]
function=ROAD 1 APPLY

'ﬂﬂ|':'|®\| O\i|®\|(‘i|%| {|@| model = ROAD 1 APPLY Strs

name = intr

type = Interface

colour = magenta

line style = 1

ptiine = line

£pts = 122

length = 937,946

Line Snap

¥ = 42856.833

y = 36932.757

z =56.774

prof ch = 393.574

prof z = 56,774

brg = 114°44'40.32"

segment horizontal line
length 10,002

+e

i

The Section 4 view will refresh as below.
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== Section LS "ROAD 1 APPLY Strs->intr" Ml=1E3

B | = )G | =] 8| @ =

i

x| @ al k| x| ol

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 LS view to bring up the Pick Ops menu and click LB on Cancel.

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 agrid.
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Firstly, let us make sure our grid settings are suitable. From the Section LS 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

M Grid on Yiew

cross size (pixels)

cross plot size (mm)

0]

wiew ||I_57 i|
grid draw
Draw last an view O
grid mode IWI V|
agrid x IF‘JFE
grid FIJ-E
grid level Iﬁdﬁ
grid colour W.|
text x ||m V|
texty |m V|
text style I%I T |
Pre*postfix x

Pre*postfix v

textheight (ix) [0 |k
texct plot height (mm}) Iﬁdﬁ
text colour IWI |

=
=

The Section 4 view will refresh as follows

Click LB on the 'grid draw’ field to tick the tick box. This
activates the grid.

Notethe grid y setting. If it is set to 100, move the cursor
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 double click with LB anywhere on the 100 and
type 10 and Enter).

Click LB on Set to activate the change.
Click LB on Finish to terminate the panel.

Note that you can turn the grid on with the above tick box
or aternatively in the View Button Area of Section 4, you
could have clicked LB on Toggle=>Grid

£= Section LS "ROAD 1 APPLY Strs-=intr"

50
7o)
I
50 IS e N
\(_/ N N

5
hp _

L) L) 15T L) 12T 15T LT | 15T

[N [ =) ) [N =) ) = )

= 4 ™ = Ty O I ] @




Chapter 12 Design Long Sections

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
Toggle from the View Button Areato pop up the Togge menu.

Grades [n/a]
HG [on]

Via [on]

1x

2

5x

10x

20
Exaggeration
Grid [on]

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

= Section LS "ROAD 1 APPLY Strs->intr” M=1E3

Bl 2| =] g« 2| u[a] | x| & &l % <] s
[N
1A
HIZ1
afd]
K7
1] _‘_‘_‘HH“‘“'-RH el Bt
50 ] T
4
=1f]
A —_
=] =] =] =] 1= =] =] L= =]
08 § § § § § § § 8
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13

Design Cross Sections

12d has many facilities for displaying and plotting design cross sections. We will ook at one of these
called Modél profiles. This nameis 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
LS’ view for our long sections, we will create another Section view.

From the Main menu, click LB oiews=>Create=>Section view. When the ‘New Section View’ panel
appears, place the cursor in the View name field, press the Delete key and type ‘XS’. ClickCt&ten
to create a view which will now be referred to as ‘Section XS'.

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 LS’ view we created earlier. Click and hold LB over the name
‘Section XS’ 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.

pHFREHS “dhbdf DANKODOAN

Fpierl Bl B bew Eodes Svegs Te ety [espe Defed Ao Aesstl mieer  Be Biedes D
i e o il o —— | o | R o
NIDODE0ODDEEE FAZOD

—Ea_ﬂlu—

W
f F
ol v [ ] [necrepdn] e Ciaeor guosiion =

<
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13.1

Model Profiles

In the ‘Section XS’ View Button Area, click LB on the Menu button to put up the View menu. Click LB on
Profile=>Modél strings. The Profile Model panel will display.

If necessary, move the panel away from your ‘Section XS’ view so that it does not obstruct the view.

B Profile Model on Section E||E|E|

Place the cursor on tmodel icon for the Model

= XS =] field and click LB. A list of available models will
Model b 1 aPPLY 5.3.;13||ﬂ pop up. Double click LB oROAD 1 APPLY
Item no. 0 | Sects.

. Lo Now click LB on Next and observe the ‘Section
Highlight Fit view e 4 XS’ view. The first design cross section will now
I | be on display and highlighted (red).

[Pick | [prev| [Mext| [Finish| [Help|

Your ‘Section XS’ view will look as follows

Z Section XS "ROAD 1 APPLY Sects->design 21.861" M=E3

%‘:ﬁ

Bl & =|Ce ] G & 21| &

x|&|al % <|a]

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 (red). If you refresh your
‘Section XS’ 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. Be aware that you can
overtype the ‘item no.’ field in the Profile Model panel, clicking on Next/Previous will increment/
decrement that number and jump directly to the cross section that is that item number in the model.

As we asked for cross sections at 5 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 XS’, click LB on
Toggle. Move and pin the menu to one side so that it stays visible.
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Grades [n/a] 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 3 and the y spacing to 0.5
VG [on] metre. (See the previous (Chapter 12.1) in ‘Section Profiles’ for how to access
1x and change your grid settings).

;: Click LB on5x to change your vertical exaggeration to 5 to 1.

10 Click LB onGrades to annotate the section.

Elgz eralion From the View Button Area of ‘Section XS’, click LB on the sign button and

& .;IQE;. e turn on model tin GROUND. Thiswill display the natural surface (the green

string) on the cross section. The cross section string is red.

Your view should now look asfollows

£ Section XS "ROAD 1 APPLY Sects->design 500"

B[] =] 8l «|=2| %] ¢ ¢ @ @« | s
| |
i%s]
57 .
(0.7 [0n] 0
| | | [N [l [ [8)]

Zoom in on thetext areato seeit more clearly. When finished click LB on Fit to return to the normal scale.

From the ‘Profile Model on Section XS’ panel, try clicking LB Mext 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
1APPLY Srs.

Put the cursor back in your ‘Section XS’ 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 XS'.

Another way of selecting the model of strings and the first string to profile f@rtfiée Model on Section

panel is to actually pick the string. This is whatRfiek button is for on the panel. To try it, in the Profile
Model panel click LB orPick. Then move the cursor to the ‘Perspective 2’ view and click LB on any one
of the cyan cross section strings. Click MB to accept the string chosen. The ‘Section XS’ view will refresh
with the chosen cross section and the model containing the selected string is writtévi adehield 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 buttonsin the View Button Area of the section
view then profiles the previous/next string in the model in the same away s 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.

Profile string Previousstring Next string

= Section XS "ROAN 1 AF LY Se“is->design 660"
B = ) Gl e 2|t @ 2| x| & @] %] <| s
13.3 Extend the Profile in the Section View

It is possible to see more of your natural surfacethanis currently on display. To see how this works we will
extend our view 2 metres on the left and 3 metres on the right.

In the ‘Section XS’ 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.

M Section Profile Extend |Z||E|[E|

Place the cursor in the Extend Left field and type 2 and

Lss XS | press the <Enter> key. Then type 3 for the right
Extend Left 2 e extension.
Extend Right 3 N Click LB on Set to activate the settings. Click LB on

[Finished | Finish to terminate the panel.

To see the new settings in action click LBRihin 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 turrotimeamyodels in this

view and 12d will show where the strings in these models cross this particular section. We will investigate
this further in the next Chapter.

= Section XS "ROAD 1 APPLY Sects->design 635" M=
& | =|(= ] G| =2 e ¢« & &% | s

64 Llepy oy mpmech on | o fogmn oles mnosab _
63.5

G2 .5
a i Ay o
| [ I = o ] )] —
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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 100 mm water
pipe and a 300mm 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 stringsinside 12d .

B Plan 1 E] [E| E|

R EEIR AR E]

i
&1

In plan view ‘1’, turn on the models
‘survey SEWER PIPE 300’ and ‘survey
WATER PIPE’. Turn off the road
sections model ‘ROAD 1 APPLY
Sects'.

The cyan line is the 100 mm water pipe
and the orange line is the 300mm sewer.

Segment 4 >
Tinable (n/a)
Accept Visible (nfa) k
Restart Radius {n/a)
Typed input Diameter (string=0.3)
Colour (string=orange)
To check the diameter of each string go to Strings => Find by name Text (n/a)
Inquire and select one of the pipe string segments. The Info Annotate {nfa)
information panel pops up, but it gives us no information Al above
about the diameter. To see the diameter information, click Vertex ID Delete
the RB anywhere on the screen. Walkright on the Segment Chainage Extend
menu and the diameter of the string is shown. You can click | -(n) paints Extend Ht
on this or any of the other options to make changes to the +{n) points
string properties. Intersect
Perpen
Snaps Cogo #
Cancel
ebruary 2007 Page 143
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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 LS’ click LB & ofile. Put the cursor over the cyan 100 mm pipe
string in the ‘Plan 1’ view and click LB. Then click MB to accept the highlighted string. Your ‘Section LS’
view will appear as follows.

£= Section LS "survey WATER PIPE->WUGA"

B & == ] gl e =2 @ €| % &] @ %| <] 2|
B
alF{
S ————— —
s
5@ S S S
- I " =

This is a longitudinal section through the pipe showing the depth below natural surface. If we turn on the
design strings, ROAD 1 APPLY Sitrs, in the section view, we can instantly see that we have a problem.

EEX

Bl & =|(= ) 8|« 2| 8]@] | % &] /| % <| 3]
]|
A
]
e

5D e
BiR = = = =

= & & 4

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 XS’ 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 APPLT 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 newZraad.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.

i Plan 1 EIB)] | & pian 1 FEX

B ¢ =] €| % @] &% <o | B & =al €| % & 2% <|s
Design 180
_Fﬂ“"f
d-f”"f
_,-o-""".ff
_'_'_,.:-""
e
B
,--’“ff
,—-’-f
Design 220
Note that in ‘Plan 1’ the water pipe has been given a Iinestylémd
hence does not show as a "pipe" in the plan. This was simply
controlled by the linestyle given in the Map File when we impor@gdisyi=iril (%]
that data. function=ROAD 1 APPLY
model = ROAD 1 APPLY Sects
. . . = design 180
Now we need to set up ‘Section XS’ to display the appropriate crosg gf:;i qdemgn
section. colour = cyan
In the View Button Area of ‘Section XS, click LB dProfile and point  {line style =1
to the cross section string in the ‘Plan 1’ view that is closest to whergrfige = line
cyan string crosses the road centrelifigis is sectionlesign 180. Look | P1s = 23
for the name ‘design 180’ in the pop up Information panel (shown af - at;'h_'"tes =
right). Click MB to accept the highlighted string. The ‘Section XS’ viE\t/?;'-'E,'E N E 3f§":'51
will be refreshed with the new profiled cross section. e
text style = 1
Now turn on the modekurvey SEWER PIPE 300 andsurvey ht =0 (w)
WATER PIPE You should now see a small cyan dot on the view at lgwetle = 197°59'53, 73"
64. This is where the 100 mm water pipe crosses the section. Point Snap
¥ = 42314.945
y = 37397.628
z =62.208
profch = 8.26
prof z = 62,208
brg = 342=00'00, 27"
+ye
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Your ‘Section LS’ view should now look as follows:

= Section XS "ROAD 1 APPLY Sects->design 180"

& =) g «| =28 e ¢ % & @ % <| o)
st —
100mmwaterp}pe ]

s]s] \X W\
. A

[82]

]
L)
L)
_}E/’
2@

3@
4

EEX

&) =)= ) g e 2| @] ¥ |/ @ %] <| 2|
Zooming in closer
the pipe is shown
Sd
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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 look where the services appear
in our long section to check for interference. Turn on the model ‘ROAD 1 APPLY Strs’ in plan view 1.

From the View Button Area in ‘Section LS’ click LB déofile. Put the cursor over the dark blue ‘iokr’

string in the ‘Plan 1’ view and click LB. Unless you zoom right in, you may need to press the LB several
times to cycle through the selections until you get the ‘iokr’ string. Remember to keep looking in the info
panel to ensure you have the correct string, then click MB to accept the highlighted string.

In the same section view, click LB on the sign button and add the models vey SEWER PIPE 300
andsurvey 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

fagec: Bel B Pev puice Gring [ Sovey [esgn ige Bt feoom Uiees e edow  Hep
H ame +=n-llr IRl El = 'J'lfl ﬂ: Il.lil_d L‘I w1 Hﬂ' ’!;'I
FLHEERDEOEER @ AR OO

B an 1

&
108
Z2pa
k]
4p3
SR |
]
TRd
apd
apa

pOFEEER “dhbksf DENKOTIOANS
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To see how the services appear in cross section, zoom in on that area as shown below.

== Section LS "ROAD 1 APPLY Strs->iokr”

B &| =] ] 8l a2 4| ¢ el @)« <| s

ko]

1]

F i

I e o

- N R B S
4

a1f = = = = = =] = =l =l
5 9 8 4 € 8 & N & &5

First note that the ‘pipes’ appear in the section views. The reason that they appear as ovals and not circles
is that we have a vertical exaggeration of 5 to 1 set on the view.

== Section LS "ROAD 1 APPLY Strs->iokr"

g i

& == ) 8| «| 2| a| @ ¢|ce] &] @] %| | 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 LS’ 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.

M Section Corridor E|§|@

view =

Width Left [0 |k
Width Right (T
Overlap Left lﬁ'dﬁ
Owverlap Right lﬁ“ﬁ
Chord/Arc tolerance lﬁ'%

[ set | [Defaults| [ Finish | [ Help |

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

== Section LS "ROAD 1 APPLY Strs->iokr” M=

i

B & =] dl a2t & ¢« & @ % |3

(1]

Whilst it may not appear obvious, the cyan 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 pfmenTirnyg 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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Chapter 15 Modification of Design Parameters

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 LS’ then tile them vertically. In the 'Plan 1’ view, ensure
that theROAD 1 APPLY Sectsand Strsare turned on. In ‘Section LS’ ensure that the alignment string is
profiled and that theurvey SEWER PIPE 300 andsurvey WATER PIPE models are turned on.

Your overall screen layout should now look something like this

frgect BeliD  Edi

H.| e

S A

pOFPRSER ~SAhhdr O@ARIO0?

e Hodels Gomge Dm fney Ceope Doofig Pl Beport  LElees  Ueer  jiindoss  Help

& elulg

DDDDEEODIORNE EAEDC

] @] =|[&] «ti % ®| &) % <| 2

o O — 0o | O — -

If the ‘Alignment Edit’ 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 R&I&® 1. If the

Alignment Edit menu is already on display you can skip this next step. To get the Alignment Edit menu on
display and active with our road centreline, move to the Main menu, click IS8 imgs=>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 Alignment Edit menu

will pop up. Move the Alignment Edit menu to the lower left area by clicking and holding LB over the

wordsAlignment Edit, moving the cursor and pinning it down by releasing the LB.
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15.1 Modify Vertical Geometry

We are now ready to begin modifying the road geometry. We will raise the level of the road in the vicinity
of the pipes by inserting a new VIP into the alignment.

From the Alignment Edit menu click LB on Utilities=> Gradeinsert.

B Grade Insert VIP A=1.3

Fill in the panel as shown

StartVIP = Grade Modz Value We will insert a new VIP on the same grade as VIP1
2|68 [o.68:|uef] [chaine| 7| [202 | e to VIP 2 and at a chainage of 202.
|| "tin GROUMD->GROUMD" selected | Click onlnsert once you have filled in the panel.

[ Finish | Ltelp ]

The ‘Section 2’ view should now look as follows

£= Section LS "ROAD CL->ROAD 1"

B | == ) G| e =2 n]@] ¥ % & @ %] <] s
o | ] . _ S
jg VIR 2 " g T T gal” -
sl '// VIP X
_7|Z| A/
M [  Em—— . -
hp N VIPL )
R
@ 8 8§ B 8 & &8 & 8
— [ [Ti =T (4] [8] . [x8] [&)]

We will now insert a curve at this new VIP X.

From the Alignment Edit menu click LB dPar abolas=>L ength. Point to VIP X and click LB and
confirm it with MB. A panel will pop up prompting ‘New length’. Type in the value shown.

[,5—(- Press the Enter key to terminate data entry. A vertical curve will
B New length _| appear in the view. Click LB ofit to ensure that all information in

Mew length 130 L the view 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. Click onDeletein the ‘Alignment Edit’ panel and select VIP 2. The ‘Section LS’ view should now
look as follows
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= Section LS "ROAD CL->ROAD 1"

& == ) 8|« 2| 8] & | )] & %| <] s
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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 ‘ROAD 1 APPLY’. 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 ddtilitiess>Recalc=>Recalc=>ROAD 1 APPLY. You can also walk
right onRecalc in theRRecalc Panel and select the function ‘ROAD 1 APPLY".

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

B Apply Template for "ROAD 1 APPLY™ [g|
c -6786.684f 8074.647b 1287.963

12d advises you of the new cut and fill
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 XS’ 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.
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Important: Each time you perform arecalc, all of the string data that is calculated by 12d is automatically
deleted and replaced by new data. Thisis unlike most other processesin 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 recal culate 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 areal
world situation
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15.3

Inserting Spiral Transition Curvesinto the Horizontal Alignment

Spira transition curves are inserted after normal constant radius curves have already been inserted i.e. the
IP must have a non-zero radius before a spiral can be inserted at the tangent point.

The main horizontal curve at HIP 3 is currently a constant radius curve of 100m radius connecting
adjoining tangents. We will introduce clothoid spiral transition curves at either end of the constant radius
curve to allow the introduction of superelevation into the pavement surface.

Turn of the ROAD 1 Apply sections and strings.
From the Alignment Edit menu, click LB on Curves=>Spiral and the Screen message box advises

<Select point to change length>[picks]|[][Menu]

Place the cursor near Tangent-Curve point

B Plan 1 r'_”’E”s__(' TC 3and click LB. Click MB to confirm
AT | o a5 | the selection. Press the Enter key and a
'{I':| I:'|®\ ! L'):£| ®\| ILﬁ“| V§§| {| §| box will pop up asking for the length of

spira to be inserted.

Type the value shown followed by the
Enter key.

I New length le
Mew length |5lil—|nl=

Place the cursor near Curve-Tangent point
CT 3 and click LB. Click MB to confirm
the selection. Enter the same spiral length
as before

B Hew length le
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The modified geometry should now look as follows

B Plan 1 =13

B | =[a] =

Info to put up the Information panel. Move
the cursor near the points at either end of the
spiral curves and observe the data displayed.

u:s| @d @\| %| N | @| From the Alignment Edit menu click LB on

Note the various new points that have been

TS3\ created to replace the Tangent-Curve TC 3

and Curve-Tangent CT 3 points shown above.
The new points are

Sc3 \ Tangent-Spiral TS 3

Spiral-Curve SC 3

Curve-Spiral CS 3

CS3 Spiral-Tangent ST 3

+
/ Click LB onInfo again to toggle off the
Information panel.

st3 Y

15.4 Changing the Annotations
We need to see the impact of our new Horizontal alignment in profile.

To update the ‘Section LS’ view to reflect the changes to our horizontal alignment, from the View menu
click LB on Regen.

The green ‘natural surface’ line corresponding to the revised centreline will change

%= Section LS "ROAD CL->ROAD 1"

g i

Bl & =] g el 2% &«

x| &l el <|a|

~VIP4
~——— VIP?2

i

VIP3 —
60 S . VIPS

- g =)

Observe that in the Horizontal geometry annotation at the base of the view, a letter R has been appended to
the -100 to show that it is_aaRlius and the Spirals have an L appended to the 50 to indieagehl
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You will notethat as we are adding more detail and text to the Section View, the various items of text in the
annotation now overlap. You can make the annotation more readabl e by reducing your text height. From
the View menu of ‘Section 2’, click LB oBettings=>Geom annot.

o

M Section Geometry Annotations

View s i|
Show HG
Shaow VG

| . . N
=R : T| Place the cursor in the ‘view text height
view text ht (pix) E e field and change the height from 10
plot text bt (mm) [2.5 N pixels to 8.
text colour black .| In this manual | have set the colour to

black, but you can use any colour.

arrow colour [red .|

HG view arrow ht {pix)
HG plot arrow bt (mm)
VG view arrow ht (pix)
VG plot arrow ht {mm)

Draw grades as 1in

N
PR
B
[PER—

[

| view settings set

Set

| have also changed the arrows to red,
but once again you can use any colour.

Click LB on Set to activate the change.

Click LB onFinish to terminate the
panel.

The annotations in the section view should now look as shown below

= Section LS "ROAD CL->ROAD 1"

Bl | =|Cx] gl e 2 8@ | % &] & %| <| 2
Tehs)

-p.pR1% | -5l45%  5.569% -5% | 1.650%
7 N T - = ZHR T/ 1
%)
Fi(t]
T I 1
;25 k_q-_‘:\‘:& f—_h‘b&“‘k‘::jgr-—f-@ —*
L N_I__‘J
42
A

o BER L -1@@ BE
a3 o =g Yy S 2 g
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15,5 Modifying a Vertical curve by Moving the Tangent Points

Wewill 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 above view.

£ Section LS "ROAD CL->ROAD 1"

| =|[(= ] Gl «| =] ¢ @ &% <] s
am -R.651% | -al. 48% . 8. B65%
K 150 i B 15@ T | Zem

7@ VTC3
= VC>\ XJ
= +

g ﬁ }gaa § 50 :é;gyg_

VCT 2

£ Section LS "ROAD CL->ROAD 1"

From the Alignment Edit menu click LB on Move. Place the cursor on point VCT 2 (Vertical Curveto
Tangent point) as shown above and click LB. Click MB to confirm the selection. Then move the cursor to
the left and right and observe what happens. Through excessive movement of the cursor it is possible to
create avertical curve that interferes with its adjoining vertical curve. Whilst 12d will permit you to make
such a change, the template function will not proceed when you attempt to create the road. To ensure that
the template function can work, it is essential that your vertical geometry is meaningful.

Move the cursor to theright dlightly to minimise the length of tangent between adjoining curvesi.e.
minimise the distance from VCT 2 to VTC 3 (Vertical Tangent to Curve point). Pin the tangent point down
by clicking LB. Click LB on Fit to fill the view.

View ‘Section 2’ should now look similar to this

EEX

& == ] @l & 2| a)@] | x| @] & %| <| 2|
=) é
-0.657T% AR —5.30% Kzl
Yo Frlesr 7 A 150
A&
- _\-_'='="°"-\-u.
B
[57n]
—Za0 *
o] = =] =
o] =) = =
= - ™ o =+
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Notethat in our case the length of the vertical curveisnow 77.667. Your case need not be exactly the same
since the mouse is being used to ‘eyeball’ in the tangent point. You can pick up the tangent point and move
it multiple times if need be.

Hint: After practising moving TP’s with the mouse, you should reset your VC so that it exactly matches the
above settings. Click LB oRarabolas=>L ength from the Alignment menu, click LB on the curve you
just modified and MB to confirm the selection.

]

Type '77.667" and press Enter. Click LB Bit to refresh the view.

B New length
77.667 e

Mew length

Important:It is desirable that you have both the horizontal and vertical geometry defined exactly as shown
above as this information is used in the Advanced Road Design (Template modifiers) function later in the
tutorial.

15.6 Increasing the Width of Pavement and Introducing a Table Drain

The following steps are designed to show you how to modify template values and how to introduce new
links in a template. We will make a copy of your existing templates and then edit the copies to make the
template changes. This way your original templates are left unchanged should you need them again

PERFORMING TEMPLATE CHANGESMANUALLY
From the main menu, click LB ddesign=>Templates=>Copy and the Template Copy panel will pop up.

M Copy Template E|§|®

Old template [FuLL EFT ||
MNew template  [FULL LEFT W TABLE DRAIN] | abd]

I |
Copy Finish

B Copy Template E|§|@

Old template  [FULL RIGHT =)

In the Copy Template panel, click on &
template icon and select theULL 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 on
Finish to terminate the Copy Template panel.

From the main menu, click LB on
Design=>Templates=>Create/Edit and the

Mew template

[FULL RIGHT W TABLE DRAIN] | 254]

Template panel will pop up.

Copy Finish

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

theFULL LEFT W TABLE DRAIN template.

B Template Create/Edit E|§|®

Template name

[FULL LEFT W TABLE DRAIN |3bd|

Finish

FULL

FULL LEFT

FULL LEFT W TABLE DRAIM
FULL RIGHT

FULL RIGHT W TABLE DRAIM

| .8

|

[ Select
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Wewill confine our changesto 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.

M Fixed Template - "FULL LEFT W TABLE DRAIN" [ ][]

Position the cursor over

Width | Height | XFall % |Name | Colour | ?ne g \é\llilglithrjtg){O(::nk I;L'g >
]33 3 !Dk] cvan cursor into the field.
2/0.45 |-0.04 okl darkbiue [ decrease the footpath

2|0.04 | 0.15 tokl  |blue . width from 4.16 to 3.5
4/0.11 0 bokl | green . metres.
5|35 2.5 bofpl |dark green . Press on the Enter key 5
e times so that a new line
appears in the template.
_ = == £
o = r I

| valid colour |

[ ok | [ Apply | | Finish | [ Help |

We will now modify the template by inserting atable drain at the back of the footpath

The finished panel should look as follows - remember to add the suffix ‘I' to the invert of drain name.

M Fixed Template - "FULL LEFT W TABLE DRAIN"  [2][01/[X]

Click LB onDraw to

Width |Height | XFall % Name | Colour | preview the changes. Click
1|3.5 -3 lod | cyan LB on Apply to test the
2(0.45  -0.04 iokl | dark blue . changed settings. If you
“3(0.04 0.15 tokl  blue . have made any syntax '
? 0.11 0] bokl green . tef:go:r?,egs]gy WI” appear n
— ge line at the
533 23 bofpl |dark green [ base of the panel (where it
[6 2 -1 B icd orange shows valid colour)
_ == =t T Click LB onOK to
© = 2 E implement the settings and
terminate the Fixed
Template panel.
| valid colour |
[.ﬁ.pply ] | Draw | [Finish ] [ Help ]

We now need to repeat the above changes for the template on the right side of the road.

The changes you need to make on the right are identical to those on the left except that all link names have
a suffix of r (for right) instead of | (for left). Thus the invert of drain link will have the suffix ‘r'.

That completes the changes to our templates. Cli¢kimush to close thdemplate Create/Edit panel.
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15.7 Recalc after Modifying the Template and Other Geometry Changes

Clearly we have now made significant design changes to the template and to the 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, al we have to do normally to perform a complete redesign is run the recal ¢ 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 APPLY Sects and Strsmodels in ‘Plan 1’ view.
From the main menu, click LB dutilities=>Recalc=>Editor=>ROAD 1 APPLY

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.

B Apply Template Function E|E|E|

Main |Models | Misc |Tin | Fiter |Piot |
Function name ROAD 1 APFLY E
Tin GROUMND @ In the ‘Left template’ field select tHeUL L
Left template m@ LEFT W TABLE DRAIN template.
Right template m@ In the ‘Right template’ selct tHeULL RIGHT
W TABLE DRAIN templete
|l [ |ml
Reference \D CL-=ROAD 1 ﬂ
|7ﬂ As we have modified the length of the road by
- makes the various changes, we need to update
Start chainage 21.861 ﬂ theEnd Chainage. You can either type the
End chainage [b26.508 ;;‘ new chainage in or use the measure icon to pick
_ _ = the new chainge from the plan view.
Section separation 5 E
Report file 1 APFLY Vol.rpt g
When complete, reapply the function with the
| new templates by clicking LB ofipply then
[ views | [ Apply | [ Finish | [ Help | Finisn

This time the cut and fill volumes are smaller and more closely balanced.

Note how the entire lower end of the road has now moved in ‘Plan 1'. Also in the ‘Perspective 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 ook as follows
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Now profile the invert of kerb string to confirm that the road now lies above the services.

From the View Button Area of ‘Section LS’, click LB éofile and LB on thaokr string from ‘Plan 1’

view. You may have to zoom to pick the right string

== Section LS "ROAD 1 APPLY Strs->iokl"

Bl #|=|(> ) & «|=| 3@ <X &) 4| %| <] 2|

it
it
_\-_-"‘:ﬂ:-:
5@ N e et
- §'\::::-__:
4@
= = = =) = =) = =) ]
=00 2 o 2 3 i 2 e 2 E
Clearly the road now lies above the services.
Finally click LB onSave & Finish in the Alignment Edit 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 ‘natural surface’ 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 fldapter 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).

The definition of our pad footing is started in a similar manner to our earlier road design, by constructing
an alignment string corresponding to the shape of our pad footing. We will begin with a pad footing shaped
in plan as shown below.

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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Begin generating the pad footing outline from the Main menu by clicking LB on

Srings=>Create=>Alignment=>Alignment

The Create Alignment String panel will appear.

B Create Alignment String E“E|E|

Fill out the panel as shown.
M i : . o
ame foating edge @ These settings tell 12d that the pad footing outline is
Model BUILDING PAD ﬂ be called ‘footing edge’ and is to be placed in a new
Colour lElil:l model called ‘BUILDING PAD'.
Style |17E Click LB on Create and the Alignment Edit menu
|7ﬂ will pop up. Move it out of the way if necessary.
Spiral type clothoid j
Many strings |:|
|
[ Create ] [Same as ] [ Finish ] [ Help ]
Alignment Edit
Append » We will initially define the horizontal geometry of the pad footing. From
Maove the Alignment Edit menu, click LB oAppend=>HIPs.
Insert
Between
Delete
Extend Now place the cursor anywhere in the ‘Plan 1’ view
Height ¢ and start typing as shown below. Alternatively, you can
Curves ’ press the RB to pop up the ‘Pick Ops’ menu and click
Parabalas ’ LB on ‘Typed input'.
Utilities k
Info
Unda / Redo Note the XYZ entry panel pops up with the cursor already locked into
Quit the data entry field.
Save & Finish

Type the following coordinates with a space between each
[42570 38970 number. Terminate data entry by pressing the Enter key.

You have just entered a valid point in space corresponding to point A on our pad footing outline. Note that
a red rubber band is now connected to the cursor. We could now enter the next point via the mouse or
several other means.

We will supply the remaining coordinates of each point on the pad footing outline by entering relative

movements (to the last point placed). To enter the second point just start typing ‘r 40 0 0 as shown below.
Alternatively, we need to tell 12d we are using typed input again. Place the cursor anywhere in the ‘Plan 1’
view and press the RB. From the ‘Pick Ops’ menu that pops up, click LB on ‘Typed input’ again.

Enter XY Z :

Type the numbers shown, each separated by a space, followed by
the Enter key.

F4000

This is a relative movement from the last point of 40 in X, zero in Y and Z.

Don't be concerned about the rubber band joined to your cursor whilst you are doing this. It may appear to
be in the wrong place at times whilst you are selecting items from menus etc.
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We need to repeat this sequence multiple times. Remember to terminate each line by pressing the Enter
key.

ro-150

r-2000

ro-250

r-3000

ro400

r 9999 0 0

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 o@ancel).

To see the string you just created zoom in on the pad footing area as shown below.

8] Plan 1 EBIX] | & pian 1 FEX

x| & al x| <|s|

| =(@] %

&b =|[@]

We will now insert small radii at each IP to ensure smooth curves between tangents. This will ensure that
the finished earthworks have a satisfactory appearance.

From the Alignment Edit menu, click LB d@urves=>Radius

Click LB on any one of the six corner IPs and confirm the selection with the MB. In the ‘New radius’ panel
that pops up, place the cursor in the data entry field, type the value 3 and then press the Enter key. This will
insert a radius of 3m between the tangents that meet at the intersection point.

The screen Message box is still advising
<Select point to change radius>[picks][][Menu]’

Now just repeat the process by clicking LB on each of the other five points in turn, clicking MB to confirm
the selection and typing the radius of 3, or by using fast picking, clicking MB on each of the other five
points in turn and typing the radius of 3.

You do_notneed to leave the Alignment editor after you have completed this operation.

If you do terminate the editor, you need to click LBFonish to make your changes permanent or click LB
on Quit to cancel any changes that have been made.

If after leaving the Alignment Editor you need to reactivate it, you can quickly start the Editor again by
picking function key 6 (F6) to bring up the panel 'Edit String’ (or by clicking LESmings=>Editor),
pointing to the alignment string and clicking LB to select and MB to confirm the selection.
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The curves you just entered should now appear as shown below

i Plan 1 A=1E3
B &| =|@] | & &% | 3]

I,: : bt
We now need to define the vertical
geometry of our pad footing. Firstly,

1 i we need to get an idea of the

approximate Z values to be used for
our pad footing elevation.

:EH Pt

B Tin Height Inguire |Z||§|[Z|

From the Main menu, click LB on

Tin GROMD @| Tins=>Inquire=>Height and the following panel pops
| 2=65.451 x=42575.391 y=36949,471 | up-
Eaick: Click RB in the ‘Tin’ field and click LB ortGROUND

from the pop up list.

Now place the cursor in the ‘Plan 1’ view inside the pad footing and note that the Z values range from
about 63 to 67. To roughly balance cut and fill let us make an initial guess to set the pad footing at height
Z=64.

Click LB onFinish to terminate the Tin Height Inquire panel.

We now need to select a Section view for the purpose of displaying our pad footing string in profile. We
will use our ‘Section LS’ view. From the View menu of ‘Section LS’, 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
= Section LS "BUILDING PAD->footing edge” M=1E3
& =|(> ) &l «| 2| 7| @) | % @] & %] <] o

")

=14} i i -3 3 =

j E=2 =3 = % =3 =
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‘Section LS’ 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 LS’
view, the message box shows chainage and height (e.g. ch=72.541 ht=64.929).

Note that the extremes of the profiled string range from chainage 0 to about 172. Thus to ensure that the
entirestring has defined vertical geometry, we will start at chainage -10 and finish at chainage 180. Seeing
as the whole string is to be set horizontally at Z=65, we only need two points to define the vertical
geometry.

From the Alignment edit menu, click LB @&ppend=>VIPs.
Place the cursor anywhere in the ‘Section LS’ view and start typing.

Type the numbers shown separated by a space, followed by the
Enter key.

This should have placed a point at chainage -10_(i.e. bt#ferstart of your ‘footing edge’ string) and it
should now be rubber banded to your cursor. To place the final point place the cursor anywhere in the
‘Section LS’ view and start typing

Type the numbers shown. Again terminate data entry with the
Enter Ch Ht : 130 65 Enter key.

To terminate the string entry process, press <Esc> (or click RB to pop up the ‘Pick Ops’ menu and click
LB on Cancdl).

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

== Section LS "BUILDING PAD- =footing edge”™ E”E”E
B 2| =G gl el 2] v @ ¢ % & & % <| 3|
7@ = -
GE

2 2 3 Z Z

You should already have your grid lines turned on to assist in the evaluation of your decision making.
However we need to change the horizontal spacing to get a better idea of the vertical geometry.
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M Grid on View E“:|E|
wiew |LS i|

. In the ‘Section LS’ View Button Area click LB on Menu to
qgrid draw . . .
_ put up the View menu. Click LB o8ettings=>Grid. The
Draw last on view [ Grid settings panel will appear
orid mode |ﬁ"" fines v| Click LB in the ‘grid draw’ tick box to turn the grid ON.

arid x ||1|:||:|7 e
grid y | 1 e

The current ‘grid y’ setting is 10. Lock the cursor into the
‘grid y’ field with LB and use the Backspace key to set the

grid level ﬁ A value to 1.

grid colour W.|

text x Im V|

texty W V|

text style T |T| Click LB on Set to activate the new setting.

Pre*postfix x Click LB onFinish to terminate the panel.

text height (pix) I%H—E
text plot height {mm}) Iﬁd‘{
text colour IW‘.|
cross size (pixels) Iﬁ|
cossplotsize om) 1 |
| Grid set |

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

= Section LS "BUILDING PAD->footing edge” =13
| =[] Gl e =2 v] @ €| % & @] %] <] =
] ~Ha .
]

=]

=]

G

EE

] ,
[T '
)

(=]

=]

Gkl

S - N E— R — A
Bl =|
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To see how the pad footing aligns with the natural surface, click LB on the ‘+’ sign button in the ‘Plan 1’
view and double click LB otin GROUND. From the View menu for ‘Plan 1’, click LB droggle=>Tin
contours. Your view should now look as follows

¥ Plan 1 E|@|FZ| Let us assume that it is important to have

= = side BG aligned as closely as possible with
'ﬂ“| — | @ | oL L')::| @(| kj\| e **{| @| the natural surface contours.
To achieve this we will rotate our pad
footing clockwise by 40 degrees about
ot : ; point B (top right corner) so that side BG
‘\ is close to parallel with the natural surface

Point G contours in the vicinity of point B.

It is important to note that we must
shutdown the Alignment Editor before we
can perform the rotation (the Alignment
Editor locks the strings open in the
database. We need to shut the open
database before we can perform any
operation on it such as a string rotation).

From the Alignment Edit menu, click LB &ave & Finish andYesto confirm the completion of all edit
operations.

From the Main menu, click LB odtilitiess>H-Z=>Rotate. The Rotate Model panel will appear.

M Rotate El |E| E|

— Click LB on the string data source icon

Data to rotate then select thbuilding pad string from
% = Ij| D| ":55':1| §3>| %=| Y | & the view.
String [\->footing eda: | & |

Rotation centre . .
. X Click LB on theRotation Centre ;riu
X coordinate | 42610 = H icon and select point B |

¥ coordinate ([ 35570 n,""ﬁ|

Rotation angle {dms) 0= |ng;|
Clodanise Antidockwise [ ] Set the rotation angle to 40 degrees
clockwise
Target — Click on theReplace existing data target
i jeEr S oE icon
Replace existing data

Click LB on Rotate to activate the
| "BUILDING PAD-=footing edge” selected rotation.

Click LB on Finish to terminate the panel.
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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. Rel

Your revised ‘Plan 1’ view should look as follows

ease LB and press <Esc> to terminate the Pan.

¥ plan 1 E| [E| fgl
B &) =@ ¢« & a4l <| sl

We will now translate the ‘footing edge’ string +20m i

n 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 oudtilities=>H-Z=>Translate. 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.

M Translate

BEIES
o| 9| | Y

[->footing eda | [ |

Data to translate

Translate data

Deltax [20 | X
DeltaY [50 |.7|
Detaz [0 ||

Target

¥l

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

Type in the ‘Delta X’ 020
Type in the ‘Delta Y’ 0f-30
Type in the ‘Delta Z' oD

Click on theReplace existing data target
icon

Click LB onTranslate to activate the
settings.

il BEE ::E E B Click LB onFinish to terminate the panel.
Replace existing data
["BUILDING PAD->footing edge” selected |
[dxdydz | [Translate | | Finish | | Help |
February 2007
— = = T L 2 ]
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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
building pad and then drag the image to the middle of the screen. Release LB Click LB.

B Plan 1 =(=1E3
B ¢ =|a| %% &% x| s
+
+
¥
¥

Your revised ‘Plan 1’ view should look as
follows.

To update your ‘Section LS’ view to reflect
the revised geometry all you need do is

click LB onRegen icon "Q

Your ‘Section LS’ view should now look as follows.

== Section LS "BUILDING PAD->footing edge”

e
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We can now have our first trial run to see how well our pad footing fitsin with the existing natural surface.

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

The Interface Function panel appears.

FEX

M [nterface Function

Function PAD1 Foe |
Stl'll'lg Interface |-;:_'F|:||:|1j|-|g Edge } |

Cut slope 1vin 1 e
2 e
2 e
100 e

Fill slope 1w in

Section separation

Search distance

left ar right |eft v|
Tin GROUND &|

Model for interface '\AD INTERFACE -.q;:'.-|

\D SLOPE LINES ||

["BUILDING PAD->footing edge” selected |
[interface | | Finish | [ Help |

Madel for slope lines

Finally supply the name PAD INTERFACE to

We need to give our interface function a name so that we
can refer to it later. Type in the na@&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 A to B to C etc.),
we are looking to calculate the intersection of our batter
lines with theGROUND TIN on theleft 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.

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 moB&D SLOPE LINES.

To cause the interface string to be calculated click LBnber face. After a short delay, the panel message
box advises ‘finished interface’. Click LB d@#inish to terminate the panel.

B plan 1 EBX
5| <r| = @\ ﬁﬁ & @ & % K| = You will not see any immediate change in
Cr " your ‘Plan 1’ view until you turn on the
*l\‘“ % appropriate models that have been created
‘f ‘Q" by the interface function.
r,?r % 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
l,rf % models. Double click LB on modePAD
'&' % INTERFACE andPAD SLOPE LINES.
£ 1
. o
1* ’.."q,-* .Il.i'l
2 S, L
hﬁ 4.}‘,' Q
2 S
\\‘ ‘;'
A

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 alignment. 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.
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We need to get the Alignment editor up again. From the Main menu, click LB on Srings=>Editor or just
push F6. Place the cursor over the red alignment ‘footing edge’ string and click LB to select and MB to
confirm the selection. The Alignment Edit menu appears

Alignment Edit

Append
Mawve
Insert
Between
Delete
Extend
Height
Curves
Parabaolas
Ltilities
Info
Undo [/ Redo
Quit

k

- v rv¥ r

Save & Finish

¥ plan 1

Click LB on Move and place the cursor over Point D and select it with LB.
Confirm the selection with MB.

You will notice that the point is now attached to the cursor and can be readily
moved via the mouse.

To position the point exactly we will use a special version of typed input to
define the new location of Point D. Place the cursor anywhere in the ‘Plan 1’
view and press the RB. From the ‘Pick Ops’ menu that pops up, click LB on
‘Typed input'.

Type in the following values
followed by the Enter key.

This defines the movement in terms of
‘bearing and distance’. In plan, we are
moving the point (relative to its existing

location) 10.0m along a bearing of 130
degrees whilst maintaining a Z value of
65.0. For a more full description of this
data entry facility, see ‘X 'Y Z Typed
Input Box’ in the Tools and Concepts
chapter in the 12d Reference manual.

Itis important at this stage to shut down
the Alignment Editor as one of the
subsequent move operations requires
the database to be closed.

From the Alignment Edit menu, click
LB on Save & Finish to close edit
operations on the ‘footing edge’ string.
The ‘footing edge’ string should now
look as shown at left.

Note that the information in the ‘Plan 1’ view now shows the ‘new’ position of the ‘footing edge’
alignment string but still displays outdated versions of the batter strings and the interface string.

To update these strings so that the view is correct, we need to reapply our interface function.

The easiest way to do this is to gdiolities => Recalc => Recalc => PAD1. 12d will now recalc the
pad interface using the same properties set ihnteeface Function panel previously.

Page 173
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You should now see your ‘Plan 1’ view updated as shown below.

¥ plan 1

EE

& =| &

To update your ‘Section LS’ view again to reflect the revised geometry all you need do is click LB on
Regen icon. Your ‘Section LS’ view should now look as follows.

= Section LS "BUILDING PAD->footing edge” =13

e

x|&lalxl<|sl

#

| =] gl e 28] &

71 _
b
B9
B3
B7
BB
%13 .
B4 '
B2
B2
g1
B0

= ER— ]

o5

=

Jru
fpa

TEIE

Note the ‘red’ line, the profiled string, is at Z=65.

For the next operation to succeed, it is essethi#lthe string database is closed. If the Alignment Editor is
still operational, i.e. the Alignment Edit panel is still visible, click LBSawe & Finish to shut it down.
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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 udtilgties=>H-Z=>Trandate

M Translate IZHEIEI

Data to translate

N EE RN RS
String [\->footing edar | % |

Translate data
Deltax [0 | X H
Deta¥ o |¥|
Delta Z Wﬂz |

Target
| o B = BE
Replace existing data
|| Finished |
[dxdydz | [Translate | | Finish | | Help |

or from the Main menu, click LB o8&trings=>Strings Edit=>Trandate

B Translate String |Z||E|[Z|

(—

The Translate String panel appears.

—
—

Click LB in the ‘Move/Copy mode’ choice icon and

RIS |MWE v| click LB on Move.

fransiate mode |WpEd d dy dz v| Place the cursor in the ‘Translate mode’ field and click
dx dy dz 00-0.5 LB on the choice icon to popup a list of modes. Click
[ choice ok | LB on Typed dx dy dz.

Place the cursor in the ‘x y ' field and typed -0.5
Click LB on Start.

[start | [Finish | [ Help |

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 LS’ view again to reflect the revised geometry all you need do is click LB on
Regen. Your ‘Section LS’ view should now look as follows.

== Section LS "BUILDING PAD->footing edge”

x| &l al x| x| ol

%

&) =] | €| 28] a

@f&
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.:Ifl:.u
qjm
i
)
i
¢m

TEE

To recalculate our interface string (again), we reapply our interface function as before. Rerun the function
PAD1 from the Recalc menu (sekilities=>Recalc)

B Plan 1 BX
B[x] =| & | & & %| | 3]
. You should now see your ‘Plan 1’ view
j"“*'q.* updated as shown at left.
i £
___,.r" *qr* Note that the area of cut (red) is now
_ *Q* increased and the area of fill (green) is
& R reduced.
£ *’*
& Q
b 0
o L
7 L
& e
A v
. e
‘~‘§*‘r sy ?
* " o '\:‘k‘l‘:*
“{?’ ",ll"r
Y e
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16.4 Volume Calculations from Surfaces Created with the Interface Function.
Now that we have batter, alignment and interface strings, it is a simple matter to create TINs of our
finished design surface and subsequently cal culate volumes.

16.5 CreatingaTIN 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 thisis to click LB on the Menu button in the View Button Area of the ‘Plan 1’ view
to popup the View menu and click LB 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 SLOPELINES.

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

EoX

Give the triangulation the function nartie PAD

M Triangulate a Data Source

Position the cursor in the ‘New tin name’ field and
type in ‘PAD’ and press the Enter key. This name

Gereral | Data | Mulling
l ] ] will also be used to fill in the ‘Model for tin’ field

LrEmLns e tin PAD £l | but with the prefix 'tin .

[En TR PAD @ Click LB on the colour icon and select 'orange’.
i orange D Click on theData tab and set the ‘Data to

Tin style = triangulate’ to Viewl.

Mode! for tin Wﬂ 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.

Additional settings
Preserve strings Remove bubbles [
Weed tin ]
Cell methad ] Triangle data ]

| ok - noTin <PAD> exists
|

[Triangulate]|

| Finish | [ Help |

General Data lNuIIing] Genera|l Dats  Mulling l

Data to triangulate Apply nulling
_— | E _&___ xt..x_:_ | .'5|I'IQ|E oo ﬂ
View llig Length 100 E
Combined angle &0 ﬂ
1-._.j .
¥ Combined length 0 H
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16.6

Make sure that the string you select has the correct string name ‘interface’

function=PAD1 and is of type ‘interface’ as shown in the panel at left. If necessary, keep
model = PAD INTERFACE clicking LB until you get this string. Once you have it, click MB to confirm
name = interface the selection.

type = Interface Then click LB onTriangulate to create the TIN.
colour = red

line style = 1 To display the TIN, click LB on the '+’ sign button in the ‘Plan 1’ view and
ptfline = line double click LB ortin PAD from the pop up list.

#pts = 108
length = 178.692
Point Snap

¥ =42618.994 To see the triangles, click on the toggle icon and turn off 'Tin contours’.
¥y = 36951.775
z =63.527
profch = 24.01
profz = 63.527
brg = 126°50'34,22" # Plan 1

The TIN on the view will currently be displayed with contours and not
triangles

The finished TIN should appear as shown below.

ﬁi‘

¢ x| @) &% x|

+yE
B & =||
Note that by using the ‘Null .

polygon’ feature, any = e
triangles that might have P S
formed outside the interface S
polygon have been ‘nulled’ ; B
(effectively removed) from e P
the TIN. Whilst such
triangles may or may not I
exist, they are of no B ol
consequence to the user. Tkl =
Only those triangles on Dl i
display will participate in any Sy y RSt
subsequent TIN or volume e —

calculations. s 7=

f
e

Volume Cal cul ations 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 totin

B End Area Yolume Between Tins EIE@

Fill the panel in as shown. Place the

T [GrROUND @ cursor on the tin icon for the ‘Original tin’
Mew tin [PaD @ field and click LB to popup a list of the
T rszrs Ignniﬁ available TINs. Double click LB on
: GROUND. Repeat the process for ‘New
Dist between sections |1 H tin’ and set it taPAD
Original tin sections [¥s GROUND ﬂ Leave the angle for sections at 90 degrees.
Mew tin sections [xs PAD ﬂ This will make the sections at 90 degrees
: _ _ to the X axis i.e. parallel to the Y axis.
Difference model [%S DIFF ﬂ
Difference colour agenta ! Set the ‘Distance between sections’ to 2m
saas as this is a relatively small site.
Use Interpolated A
S8 fniErpols reas [l Enter three new model nameX$
[ J GROUND, XS PAD andXSDIFF for
| J ‘Original’, 'New’ and ‘Difference’
- J sections respectively. The cross sections
corresponding to each of these profiles
Clean sections models beforehand will then be stored. Entering a name in the
Poly [ACE->interface ﬂ ‘Diffgrence model’ causes a series of
Report file |7J sections to be created that correspond to
2 PAD VOLUME.rp [CJ the difference between the Original and
Report mode [summary ﬂ Final cross sections. Note that all these
\olime mode [Average end an ﬂ model fields are optional.
[ File <PAD VOLUME.rpt= will be created Set the Difference colour magenta.
= Tick the checkbox to clean out the section
-'l.-'culume -FII'IISh -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 VOLUME and press return. The suffppt 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.
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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 cal culations are restricted to the regions where both TINS exist.

I PAD VOLUME.rpt - Notepad =13
File Edit Format WView Help

Project: Stage 1

User: Philip Davies
organization: 12d Loan - 12d Asia
Date: Mon Jan 15 12:29:15 2007
Report File: PAD VOLUME.rpt

BEGIM TIN-TIW WOLUME REPORT

surface to surface volume report - (with plan polygon "PAD INTERFACE-=interface™)

original tin GROUND

new tin PaD

separation 2.000

angle 90~ 00 " 00"

method Average end area
interpolated no

cut volumes and areas are negatiwve
i1l volumes and areas are positive

total plan area 1859, 857

total cut -743.225
total fil11 425,630
balance -317.535
ie excess of cut over Ti11 317.535

Si=1e3

EE

From the View Button Area of the ‘Plan 1’
é view, click LB on the ‘-’ sign button and

turn off modeltin PAD and then click LB
on the ‘+’ sign button and turn on model
XS GROUND.

Note that the various cross section strings
display in green.

'S
i
A
i

We can now profile any of these cross
section strings. We will use view ‘Section
XS’ for this purpose.

Section
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From the View Button Area for the ‘Section XS’ view, click LB Brofile and then click LB on section
‘23’ as shown. Click MB to confirm the selection.

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.

= Section XS "XS PAD->bot_sec 23" M=1E3
&=l ) & el 2] @ ¢ x| @] 2| % <] =)
[
66 _
_\_\_\_\_\_\_\_‘_‘—\—\_
65 T
\
e

B4 — I
53 = = o L £

= — & [m = L

The view has been created with a vertical exaggeration of ‘5’. A grid (10m horizontal by 1m vertical) has
been overlaid on the view to assist interpretation. This section will now be used to demonstrate what the
difference model is. Observe the typical Z values.

Place the cursor in view ‘Section XS’ 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& DIFF in the ‘Plan 1’ view and profiling the
difference sections string at section ‘23’ from the ‘Section XS’ view. Note that when doing this it is best
to turn off all models in the view ‘Section XS’. Click LB @it to fill the view.

= Section XS "XS DIFF->diff 23"

&= ) Gl e 2| a]@] ¢ «la &% <| sl

2
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XS’ 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.

16.8 Exact Volume Calculations
Now go back to the ‘Plan 1’ view and turn off the max&IDI FF.

The only models that should be turned on in the ‘Plan 1’ vievddiid. 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 to tin

B Exact Volume Between Tins ['-_||E|® Fill the panel in as shown. Place the cursor

Original tin W@| on the tin icon for the ‘Original tin’ field and
click LB to popup a list of the available
New tin PAD & TINs. Double click LB orGROUND.

. ,5| Repeat the process for ‘New tin’ and set it to
PAD.
=] | | L
— By entering a name in the ‘Report file’ field,
“'“”"| a report can be created showing the details of
Clean faces model beforehand the end area calculations. EnR&D

Report file Im@| EXAC;I}I' adng plrgzs enter. The suffopt is
appended by .

Polygon options ; ]
() Use a polygon Click LB on thePoly icon and then select
String icon. Select the red-green interface

Polygen ACE->interface | ) polygon in the ‘Plan 1’ view with LB.

Confirm the selection with MB.

R Click LB onVolumeto initiate the

| calculation. The report will be calculated and
immediately display. The following is a
typical report

| "PAD INTERFACE- =interface” selected |

® PAD EXACT.rpt - Notepad

File Edit Format WView Help

Project: Stage 1

User: Philip Davies
organization: 12d Loan - 12d Asia
pate: Mon Jan 15 12:49:36 2007

Report File: PAD EXACT.rpt

Volumes from tin "GROUND™ to Tin "PAD" - (with plan polygon "interface™)

cut volumes are negative
Ti11 volumes are positive

Total cut -743.950
Total Ti11 426. 208
Total balance -317.742
ie excess of cut over Till 317.742

Polygon plan area = 185%.857
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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.

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 ispossible
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

M Exact Volume Between Tins Q|E| E|

Place the cursor on ttielder icon for the

Original tin GROUND @ ‘Range file’ field and click LB to pop up a list
Mew tin Pt of range files. Double click LB on

Range file depthroad. depthroad.drf in theUser Lib folder.

Plan view to paint i E

Model for faces [DEPTHFACES] ﬂ The ‘Plan view to paint’ should be setlo

Enter the new model nanbEEPTH FACES

Clean fa del beforehand
=arl 18ces mods betarenan in the ‘Model for faces’ field.

Report file PAD EXACT.rpt ﬂ
Polygon options

{*) Use a polygon

Polygon ACE->interface | 57|

Click LB onVolume to recalculate the
volumes.

) Use a model of polygons

|

| c-743.950 f 426,208 b -317.742

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.

February 2007 Page 183

= = ==L 7 X

'
)



12d Model Getting Started and Training Manual

B Plan 1 M=)t3
B % =|a %% *% <]

If you refresh the view you will notice 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.

Thisimage can be exported or plotted as desired. When the datais transferred to AutoCAD, Microstation
or another rendering package, the face data will be retained and hence can be manipulated further if
required.

The quality of the finished imageisafunction of the number of ranges specified in the depthroad.drf file.
Each range has a colour associated with it. Thisfileisanorma 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 depthroad.drf, in the ‘Exact Volumes Between Tins’ panel, click LB
on thefolder icon to pop up the list of names again and then sgbgen], the Depth Range File panel will
pop up with the file displayed ready for editing.

B Depth Range File g|§|®

Range file [j\depthroad.drf | 5| Read] [write]

From |T.:. |C,:,|.:,._,r Comment B The,"F,ro.m’ fi_eld is the ‘st.arting de!)th’ and
1|20 |10 |red032 . the 'To’ field is the ‘finishing depth’.
2|-10 |6 red 040 . Cut depths are negative.
3|6 -4 red 048 . If any modifications are made, then the file
4|-4 -2 red 064 . must be written out by clicking LB on the
5 [-2 1 red 095 . Write button.
6 |-1 0.8 red 112 .
7|08 |-0.6 |red12s .
et B
£ >

| ok |

Finish

The file can also be edited in the system text editor. If you place the cursor near thaepidmead.drf,
in the ‘Exact Volumes Between Tins’ panel, click LB onfieler icon to pop up the list of names again
and then seled¢Edit filg], the 12d text editor will pop up with the file displayed ready for editing.
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I depthroad.drf - N... [ |[B][X]

File Edit Format WView Help

—an 10 “rad 032" The format is ‘starting depth’, 'finishing depth’,

-1io -6 "red 040" 'colour’. Cut depths are negative. Any colour can be
-6 -4 red 048 . :

-4 -z "rad 064" used. For a full list of the colours available, see the
—i —é . T Eg Egg:j colours.4d file. This file also is user definable.

g ol ed 138" Terminate the edit session by shutting the Wingjv
-0.6 -0.4 "red 144" or choosing-ile=>Exit from the pull down menu. then
94 0.2 (red 0] click ‘finish’ to terminate the panel.

-0.1 -0.05  "red 132"

-0.05 0 "red zog"

0 0.5 "green 208"

0.5 0.1 "green 192"

0.1 0.2 "green 17e"

0.2 0.4 "green 1e0™

0.4 0.6 "green 144"

0.6 0.8 "green 128"

0.8 1 "green 112"

1 z "green 096"

2 4 "green 064"

4 & "green 048"

& 10 "green 040"

10 0 "green 032"

Important Notes:

1. If adepth rangefileis used then the reported volumes only included 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 be 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 the practise and smaller versions of 12d Model, the faces will need to be deleted before saving the
project.
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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 al
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 oM odels=>Remove all models.

To calculate depth contours between the TINs, from the Main menu, click LB on
Tins=>Contour =>Depth contours

B Depth Contours ['. ||I:I|[5_(|
—_————— Fill the panel in as shown. Click LB on the tin icon for
Original tin GROLUND @| the ‘Original tin’ field to popup a list of the available
Mew tin B @| TINs. Double click.LB orGRO'UND. Repeat the
process for ‘New tin’ and set it #AD.
Maodel for depth strings ([ )EPTH STRING! Ht:..|
_ Use the colour icon to pop up lists of colours and
i More [] select the colours as shown. These colours are
Colour red .| recommended since they are consistent with the depth
ranges used above.

fero strings More [ ]

Colour dark blue .|

Fill strings Mare [ ]

Colour green .|
Experimental fast mode FI
Start level 10 e
End level 10 e .

_ Set the contour interval to 0.25m
Interval 0.25 e
Super 5fring Type d V|
_ Click LB on Calculate to produce the depth contours.

| finished | Click LB onFinish to terminate the panel.

[Calculate | | Finish | [ Help |

¥ plan 1 Z E| fgl

B ~ To see the contours, from the View
L')::| ®\| k'ﬁ\| %| )4 | @| 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.

EE
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16.11 Comparison of ‘End Area’ verses ‘Exact’ Volume Calculations

16.12

In the above models, the end area calculation for balance of volumes was 317.535 m3 verses 317.742 m3
for the exact calculation, anegligible difference.

On alarge site, you may notice a significant discrepancy between your answers from both these methods.

Clearly, the end area cal cul ations are the more important if you have to allow for mass haul considerations.

In such case, try performing your end area calculations with a smaller ‘distance between sections’. Also try
to orientate your sections at right angles to the major direction of cut/fill movement. These steps will
minimise errors inherent in the end area method.

Finally it is possible to perform end area calculations such that all sections are at right angles to an
arbitrary string, just as you would with template generated sections in normal road design. See
Design=>Volumes=>End Area=>Sring 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.

T

M Defaults
Trash Settings | Name Settings ] This convention is set from the Main menu. Click LB
Default Settings l System Settings | onProject => Management => Defaults
Colour [white J
Point colour [vellow J
Tin calour l[green J
Contour colour [cyan J

Contour beld colour magenta J
1/ null height [ ]
Text height (pixels) J

B J Note the field near the bottom of the panel.

Culling O Place the cursor on tighoice icon for the ‘Cut volume
Culling size (pix) | sign’ field and click LB to pop up a list of alternatives.
Corner angle |7J Click LB on eithemositive or negative. At this time,

leave the value negative.

Weed tolerance J
Section view exagqg J
Perspective view exagg J

Cut volume sign neqgative

Click LB on Set to activate any changes.
Click LB onFinish to terminate the panel.

negative

pasitive

[Load| [set | |write] [Finish] [Help] |
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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’ alignment string. If you

don't use a radius at each IP point that involves a change in direction (such as at a corner), the interface

string created during the template application will, by default, not generate any extra points at the change
in direction.

B8 Plan 1 (=1
= This causes the following effect at a
'{I'a| = | @« E-‘\'\P_L| ®\| @\| %| {| @| 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 =>
M anagement => Defaults (Default
Settingstab). See fifth item from the
bottom of the panel.

S

I Defaults |Z||§|[Z|
ChangIT3 tgef‘Ccl)rner angle’ to 15 degrees as shown. It TrashSettings |  Name Settings ]
normally defaults to zero. Default Settings l System Settings ]
If the Interface was recalced, the corner would now c -
olour lwhite |
appear as below
yellow |
— - green .|
B Plan 1 |-_| |E| [zl cyan |
B¢ =] ¢/« a|a| %< s reoee M
-393 AN
6 e
Chord/Arc tolersnce 0.1 ,:[:E
Culling [l
Culling size {pix) 4 |
Corner angle lﬁ'ﬂﬂ
Weed tolerance 0 A
Section view exagg 10 AN
Perspective view exagg |1 J_:E
Cut volume sign negative V|
I |
| angle is valid |
[Load| [set | |write] [Finish] [Help]
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2. Internal angles

B Plan 1 M=)t3

o ®\| Lﬁ\| %| Q{| @| When an alignment string suffers

excessive changes in direction such as
when theinternal angle getsto belessthan
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 isto 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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Chapter 17 Plotting

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 17.12 relates to cross section plotting.

Chapter 17.14 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.

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.

M Triangulate a Data Source E|§| E|

zeneral ] Data  Mulling l
Angle [5e ﬂ
Length |1 H
Combined angle |6III° ﬂ
Combined length |2IZI H
I
I
[Triangulate] [ Finish ] [ Help ]

Create the TIN ‘DESIGN'’ for the road by
turning all the models off the view 'Plan 1’
and adding just thROAD 1 APPLY 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.

PRACTISE VERSION: To keep the number of points below 5,000, the road data has been created with
sections at a25m interval rather than 5m. This means that the pictures are not exactly asthey appear in the

manua when running with the Practise version.

February 2007
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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.

o M S SN — 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,
windows 5 HPGL2 and PCLS5 plotters directly and plotters that emulate
'.l".'II'II:lI:I'.l".'S_I'I'II:II'II:I .
raster these devices.

Lfsﬂ—m':'”':' We also talk about the concept of ‘plotting to CAD’ where we
hpal2 (colour mapping) treat CAD as just another plot device. This process generates a
hp native CAD file which can subsequently be read in by your
hpgl2 (colour) CAD system, manipulated further if required and then plotted
BT*-EED? from your CAD system. We can plot to AutoCAD 2007 (DWG,
DVWE 2007 ACD colours DXF or DXB) or Microstation V8 (DGN).

DWG 2004 The list on the left shows the standard ‘plotter types’ available
DWGE 2004 ACD colours for 12d users.

DWE 2000

gt:jg %Uli':' ACD colours When selecting a device type to plot to, the popup list of

DWE V14 ACD colours ‘plotter types’ available is customisable so the list can include
DWG V13 line items such as ‘Mary’s inkjet "$floor’. You could

DWG V12 remove line items or plotter types that are irrelevant to your
DiXF 2007 organisation.

D¥F 2007 ACD colours

DXF 2004 When transferring your 12d data to CAD, the list can also have
DXF 2004 ACD colours multiple line items that further customise the transfer. For

gii %gg ACD colours instance, when you pick ‘DXF 2007’ (the default transfer

DIXE V14 mechanism), data is transferred to AutoCAD such that colour
DXF V14 ACD colours numbers are maintained. As colour 2 in 12d is green but colour
gi:: EE 2 in AutoCAD is yellow for instance, you will see colour

DXF V13 Old 4D Model changeg when you transfer data to AutoCAD without

DXF V12 Old 4D Model customisation.

gig %gi One of the line options typically implemented is ‘DXF 2007
DXE 2000 ACD colours’ so that green in 12d stays as green when

DIXE V14 transferred to AutoCAD, etc.

g;g EE Another line item might be ‘DXF 2007 Check plot’ so that all
postscript colours in 12d transfer to AutoCAD with one colour (for one

A3 postScript pen).

EE::E;:E: EEE:EE;}mapping) Another line item could be ‘DXF 2007 Customised transfer’.
microstation 2d This is where you decide that red lines in 12d such as cross
dogs sections are always to become green lines in AutoCAD because
fﬂailf':':'mp your current CAD standard is that green lines always plots as a
ncl5 K 0.25 pen and you want your cross sections to always appear

< 3 0.25 wide.
[ Select ]

[Settings]
[Reset]

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 vilibteer 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

M Plan Plotting Scale  [= |[01/[X]
View 1 E Type in the plot scale required
Scale 500 Q

[
[ set | [Finish]

When plotting direct from 12d to a plot device such as an inkjet printer, it is possible to map 12d colours to
pen (line thickness) size.

Fonts:

12d supports most AutoCAD .shp files as well as Windows True Type fonts. The standard install supplies
you with sufficient fonts to get started — typically ISO, ISOEQ, GOTHIC, HELV, HELVL, MONO,
ITALICC, SCRIPT, ROMANC and ROMANS. See 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 project folder (one level up from the .project folder). The exception to thisis 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 deviceis a CAD system, the CAD file will be written to the local project 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 17.12.2 and Chapter 17.14.4 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.
Quick Plan plots
Quick Section plots
Quick Perspective plots
Sheets of Long Sections
Sheets of Cross Sections

o g b~ w NP

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’ usiingv=>Create=>Plan view.

We will use view ‘Plan Preview’ for the purpose of previewing plots.

17.8 Quick plots

The key purpose of these type of plots are for occasions where the scale of the plot is less important than
the contents. For example, if you needed to table a drawing at a meeting showing a certain detalil, 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

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:

ROAD 1 APPLY Sects
ROAD 1 APPLY Strs
ROAD CL

survey ROAD CROWNM
survey ROAD SEALED
survey SEWER PIPE 300
survey WATER PIPE

[ Select ]
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Your ‘Plan 1’ view should look as shown below.

™ Plan 1 Zﬁ EIIZI

=@

& @| & %| x| s

¥ Plan 1

q},|,:,|@\ .

Zoom in on the intersection area as
shown. Let us assume that this is our
area of interest.

We will now plot the zoomed data on
display in View ‘Plan 1'.

If you want the finished plot to assume
the general shape of say, an Al sheet,
drag the edges of your view until the
height/width ratio of the screen
resembles the sheet i.e. wider then it is
high.

From the View Button Area for View
‘Plan 1’, click LB on the printer icorr i
the view buttons area and selPbdt.
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EoX

M Plan Plot

View L =|

Plotter type |m|:u:IEI @|
Plot file fow quick plot.hp |3

Clean model beforehand |[prompt for dear ?|

Scale 1: |1IZIIIIIII JFE
Sheet width (mm) [70.8502 e
Sheet height (mm) [41.8805 e

Title and border

Text style I%‘ T |
Text height (mm) lﬁ'd—f
Title line 1 Im@|
Title line 2 m@|
Title colour Iﬁl |
|| iz valid |

J,:T| {>| | Plot | [Finish| | e |

Fill in the panel as shown. Make sure that the plotter
type ismodéel so that we can preview the plot.

Type inpreview quick plot 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 sheet
width 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 Al 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.

B Plan Preview

i

=@«

x| & al | x| o

S(=1E

Your finished plot should look as shown.

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
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17.8.2

origin X=0and Y =0.

The point to note is that the plots are in millimetre units but when 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 40mm title block
was of size 40 unitsin the plan view, not 0.040 as you would first think.

Quick Section Plots

Thisisvery similar to the Quick Plan plot we have just finished.

We will investigate this facility by profiling our ‘ROAD 1’ centreline string in view ‘Section LS’. From
the View Title Area of view ‘Section LS’, click LB on th#& ofile button and select the magenta centreline
string on display in view ‘Plan 1'. Make sure you select the alignment string and not a 3d string. It can
often be easier to pick the IP points rather than the string itself.

If you turn on the models for the pipearvey SEWER PIPE 300 andsurvey WATER PIPE and ensure
that your grid is still toggled on, then your section view should be as shown below.

Zoom in on the portion of the profile where the services cross under the road.

== Section LS "ROAD CL->ROAD 1"

W& el '\q@' = e i -
B & == ] 8«2 e e ¢« e @] %l | s
1@
R L N R P R =T (s -5 o TEEsE
. EX T e e E—— R
f==)
25
7z
Ed 1 t 1
. —
=] = " e ——
r\""'ct,—_»—_—---"""'-'

48 +
47
cry
o4

= Sy 15| Lo o 1 R T = =
=] = = = = ,E'u = AL = = = = =1

— [a=) [a=] (=] [ = = = =] = (] —

1 = — It Iy = L [l F el o — —
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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.

£= Section LS "ROAD CL->ROAD 1"

Si=1e3

€| =] Bl €] 2 v & | %] @] & %] <| 2
] —FL a1 - =545%

N 77667 -
&7 | ! services
[ \7%\
S _ - / ‘\i\
: 4
Sy
il
55 = -2

&

From the View Title Area of view ‘Section LS’, click LB dvienu=>Settings=>Geom annot

B Section Geometry Annotations

View

Show HG

Show VG
text style

view text ht {pix)

plot text ht {mm)

text colour

arrow colour

HG view arrow ht (pix)
HG plot arrow ht (mm)
VG view arrow ht {pix)
VG plot arrow bt (mm)

Draw grades as 1in

[ |
L |7
B f
"
oM
fea M
B
[T
N
[FER—

O

Set

Finish

E)0X]

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.

Click LB on Set andFinish.
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We will now create the Section view plot. From the View Button Area for View ‘Section LS’, click LB on
Plot=>Plot

Fill in the panel as shown. Make sure that the plotter typeiel so that we can preview the plot.

M Section Plot Z”E”X|

Fill in the panel as shown. Make sure that the plotter

View ILs i| type ismode! so that we can preview the plot.
Plotter type [model =] Type inpreview quick section for the model name
Plot file [preview quick se @|

Selectprompt for clean as clean model mode
Clean model beforzhand [prompt for dear | | In the scale field, type 500 and press the Enter key.

Scale 1: (500 s The aspect ratio of the ‘Section LS’ view will
Sheet width (mm) W‘tﬁ deter_mine the shewidth andheight returned. It is

_ possible to type in any one of these three numbers
Sheet height {mm) [63.5437 JFE

and 12d will calculate the other two. For instance to

Title and border fill an Al sheet where you are not interested in the

Text style I%'F” scale of the plot, type in a width of 841.

Text height (mm) |—||1'3'7 i By default, a simple title gnql border are cre'ated..
Leave the box ticked. This time leave the Title lines

Tite ne 1 I blank.

Title line 2 | We can set the textstyle to ISO to get the title text to

Title colour [cvan | appear with that font.

[ plotter ok | Click LB on thePlot button.

Now go to View ‘Plan Preview’ and use the ‘-’ sign to turn OFF mpdeliew quick plot and then turn
ON modelpreview quick section.

B Plan Preview |Z| |E| [z|
B2 = & | % & &% <2

i _ | __
B - -

fFid _ —\\\

[nc]

=

g1

£

==

=] ; —

Note that whilst the plot is in general, the plotted text may have a different height to that in the Section

view.
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— = = == 7 2>



Chapter 17 Plotting

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.

M Section Plot |Z”E|[z|

View LS =]
Plotter type model

a | __
5

Plot file preview quick se

Clean model beforehand |||:|r|:|m|:|t for clear | ~ windows s
. windows_mona T

Scale 1 500 & raster_mono

Sheet width {mm}) 118.5788 d rmodel

hpgl2 {colour mapping)

Sheet height {mm) 53,8437 J:l hp

hpal2 (colour)

Title and border [ hp 7475
Text style 1 ’] DWG 2007

_ DWGE 2007 ACD colours
Text height (mm}) 10 E[:I DWG 2004

Title line 1 DWG 2004 ACD colours
DWG 2000

Title line 2 DWG 2000 ACD colours
DWG V14

Title colour cyan DWG V14 ACD colours
DWG V13
| plotter ok DWG V12
— CixF 2007

D¥F 2007 ACD colours
DxF 2004

D¥F 2004 ACD colours

17.8.3 Quick Perspective Plots

Thisisvery similar to the Plan and Section plots above. The Or bit, Joystick, Sring Driveor Sring Walk
options can be used together with the Zoom options to establish the extents of what you can see. To get a
plot of thisis very similar to the above except with regard to the plot size. The plot size can only be
established by trial and error.

To start off, just use any of the above tools to get some data on display in your ‘Perspective OpenGL 2’
view. In our case we turned on tin ‘DESIGN'’ after doing a String Drive. Let us assume that this is the data
we wish to plot

February 2007 Page 201
= = = = > > > o 2



12d Model Getting Sarted and Training Manual

% Perspective OpenGL 2 : Ef@

& =@l xlela|« e g &l &e] < s

Click LB on Plot=>Plot from the View Button Area of View ‘Perspective OpenGL 2’.

B Perspective Plot |:||:|[z|
Vi | I . . . .
= = =| In the ‘Plot file’ field, type inpreview quick per spective.
Plotter type |m|:u:IEI @|
Flot file [sick 5
Ak pErspecvE @| Selectprompt for clear as clean model mode

Clean model beforehand |[prompt for dear V|
Sheet width (mm) [455 .
Sheet height (mm) ::E Note that the sheet width and height are already returned.

eet height (mm |2-ga L

If your plot is too large, you need to reduce the physical
Title and border width and height of your ‘Perspective OpenGL 2’ Window
Text style [1 T| to make the plot smaller. Drag the margins of the view as
Text height {mm) [10 e appropriate.
Title line 1 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

T=oEl ] sheet size will be updated.
SR [eyan | Click LB on thePlot button to generate the plot.
|| view plotted |

[Finish] [HEIp ]

Now go to View ‘Plan Preview’ and turn OFF mogekview quick section and turn ON modgdreview
quick perspective. Your previewed plot should look as follows.
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B Plan Preview

EEEEERET e

L]

71/ N\
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In view ‘Perspective OpenGL Zoggle=>Shade. Your view should now look as shown.

% Perspective OpenGL 2
| =||«

Tin contours [n/a]
Tin edges [n/a]
Tin flow [n/a]
Tin mesh [n/a]
Shade [on]
Extrusions [n/a]

If the plot was repeated, shading will now appear in the finished plot. In view ‘Perspective OpenGL 2’, use
Toggle=>Shade again to toggle it OFF when finished.

If the plot is satisfactory, the user can send the plot to a device. Simply select an appropriate device from
the plotter icon and then Click LB on tRé&ot button.

EEX

I Perspective Plot

View
Plotter type =
Plat file | lick perspective
Clean model beforehand (jprompt for dear | windows =
Sheet width (mm) ass |y |windows_mono b
raster_mono
Sheet height (mm) 205 ,}I model
hpal2 (colour mapping)
Title and border | [P
Text style | hpal2 (colour)
o L | hp 7475
Text height {mm) | 10 M ||DWG 2007
' DWE 2007 ACD colours
Titie ine 1 DWG 2004
Title line 2 DWE 2004 ACD colours
DWG 2000
Title colour ||:yan DWG 2000 ACD colours
DWG v1g
| view plotted DWG V14 ACD colours
— DWGE V13
DWG V12
DxF 2007
D¥F 2007 ACD colours
mWE WinA
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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.

B Hide View |:||:|[z|

View 7| E| Select TINDESIGN and tick the ‘Hide view’ tick box.
Tin DESIGN |

Hide wigw

Ridges colour |cyan |

| finished | Click LB on Set andFinish.
(set |  [Finish]  [Help]

% Hidden_perspective 3

t=|alal %3 483

Click LB onPlot=>Plot from the View Button Area of View ‘Hidden_perspective 3’ and repeat the
process explained above to generate the plot. Instead ofpramew quick per spective usepreview
quick hide as the name of the model.
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Now go to View ‘Plan Preview’ and turn OFF mogekview quick perspective and turn ON model
preview quick hide. Your previewed plot should look as follows.

¥ Plan Preview : E| [zl
B & =@] «| @ @] &| %| <| s

NOTE: Although we have only plotted the TIN on the hidden line view, we can actually add any data that
sits on the TIN and hidden lines will be removed. The TIN itself does not have to be on the view.

B Plan Preview

B| (=] &

| | @] & %| <| o
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17.9

17.10

Plotting Using Plot Parameters
Often a higher quality plot is required than what the plots already described can produce.

Thisisespecially truefor 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, new interactive PPF editors were introduced to allow the user to
create and modify the plot parameters without needing a text editor.
This made the use of plot parameters more accessible to all users.

The interactive PPF editors store and edit information in a binary format which can'’t be read by a text
editor.

Plotting sheets of Long sections

First you need a Section view. We will use view ‘Section LS’ 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 LS’ has the ‘ROAD 1’ string profiled.

Also make sure that the vertical exaggeration of view ‘Section LS’ is set to [2].
In the View Title Area of view ‘Section LS’, click LB ofoggle=>Grid to turn the grid OFF.

To run the ‘Long Section Plot PPF Editor’ either click LB on the Printer icon in view ‘Section LS’

Flot SelectlLong plot

¥ plot
Drainage/Sewer
Melbourne Water
Fipeline
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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.

Il Section Long Plot PPF Editor

Flot parameter file || |I,fl| Read

Section Long Plat View to load details from

Global variables

Text style n T|
(=

Ij]

Section parameters

(Y

}

Horizantal scale | 1000 JFE

Vertical exageration | 1 JPE
| uef
| e F

Sheet size setup

Sheet size wd ht {mm} |,.5|1 V|

Plotter parameters

Plotter type madel |@|

Plot file stem |@|

Clean plot models beforehand |[do not clean |v|

Chainage range
IUze HG and VIS to determine min/max chainage [ |

|| plotter ok |

Finish
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M Section Long Plot PPF Editor =S
Flot parameter file || =i g e=dl \irite ]
Folder *.Iplotppf X
Section Long Plot View to load details from

Glabal variables
Text style

Section parameters

<)) >
| Select |
Horizontal scale [Lib] -
Vertical exageration [User Lib] b
[Browse]
[Celete file]
H=E

In the Plot parameter file box located at the top of the panel, LB click on the folder icon to bring up the
folder choice box.

Folder *.Iplotppf X
Walk right on the User Library menu ([User Lib]) and select the
file Long Sections.Iplotppf by double clicking LB on thefile name
in the choice box. Thisfileis abinary PPF file. Complete the
sequence by pressing the Read button adjacent to the Plot
parameter file box. Thisloads al the plot parametersinto the
current panel.

Long Sections. |plotppf

£ I »
( Select |

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 detailsfrom box near the top of the panel. Select view LS. Note: If avalueis
typed then the user must then press the enter key to accept the view.

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.
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LB click on the Section L ong Plot node (+ symbol) to expand the tree. Then LB click on the Title block
node (+ symbol) to expand to the User title info level. Once expanded, the user can go from onelevel 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.

M Section Long Plot PPF Editor

Plot parameter file | J |Rea|:| Write
= Section Long Plot User title block parameters
—| Title block Title: file ing Sections, thf A
User title info Name | Value |
1 Plot sheet layout .
L 1  Main Title 1
Pagination
3 Boxes 2 | Main Title 2
+- Chainage /Staggering 3 Main Title 3
Uprights 4 5ub title 1
- DE'“-'L“ area 5 Sub tile 2
Graph area —
+- Corridors _6 Job Number
+- Bubbles 7 lssue
Quick horizontal geom g Drawn
+- Extensive horizontal g g | Designed
1 Quick vertical geometr 10 Modeled
1 Extensive vertical geo —
1 Labelling points with o
Labelling points with s
£ Hatching cut/fil |7 @
+- Cuts li
123
Primary string name la !
+- Scale labelling li
Flan Plotting - @
PPF's to include liﬁ
£ >
I
e

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.

Wewill 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 al 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.

Page 210

!

-

T = = = == T2



Chapter 17 Plotting

MName Iﬁ.-'aluaq—p
1|MainTite 1 The Double click LB when the resizing

> Main Title 2 III arrow appears.

7 [Main Title 3

Name Value The column isresized to the

1 Main Title 1 The Main Title for | \width of largest value in the

| 2 Main Tite 2 [ column

3 | Main Title 3

Complete the rest of the grid as follows:

I Section Long Plot PPF Editor

Plot parameter file [5ER_L T8\ ong Sections.lplotppf |3
[=] Section Long Plot Usger title block parameters
= Title block Title file ing Sections. thf _J|
| Lllier 1:i1|:|e info Mame |'u'a|ue
i:;i:aizi ayout _1 Main Title 1 | The Main Title for
Boxes 2 |Main Title 2 | this Longsection goes
Chainage/Staggering 3 MainTite 3 | in these 3 lines
Uprights 4 Subtifle1 | Any Subtile goesin
Datum area _5 Sub tile 2 the next 2 lines
g;arf:z;r:a "6 JobNumber | 124-123-456
Bubhles — A
Quick harizontal gzom: g Drawn Fhil Davies
Extensive horizontal g " g Designed Phil Davies
Quick wertical geometr ? Modelled _
Extensive vertical geo
Labelling points with cf
Labelling points with s

Note that all the value fields do not have to be filled out.

At any stage of the editing process, the user can write a binary PPF file that can be read into a panel at a
later time. Thisis helpful if you want to close the Long plot and PPF editor panel but want to save the
changes. Simply type afile name into the Plot Parameter File box at the top of the L ong plot and PPF
editor and press the enter key. This assigns the relevant file extension. Then press the Write button at the
top of the panel.

To read an existing PPF file, the user can choose the file from the Plot Parameter File box, then press the
Read button. Thisloads any existing parameters into the grid.
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Asyou often need to plot your drawings severa times before you get it right, 12d allows the plot modelsto
be automatically cleaned prior to creating the new plots

= Return to ‘Section long plot ’ part of the panel
= Title block

ser title info
+- Plot sheet [ayout
Fagination
+|- Boxes
+- Chainage/Staggering
prights
+- Datum area

Plotter parameters

Plotter type mode] =|  selectprompt for clean as the choice
Flot file stem preview b _J for ‘Clean models before hand’. This

ives the user the option to clean at the
Clean plot models beforehand Erumpt for clear IEI gme of creating the ?)Iot

To add a Plan plot to out Long Section click on the ‘Plan Plotting’ near the bottom of the main listing

+- Hatching cut/fill
+- Cuts

Primary string name label
+- 5cale labeling

Click LB onPlan Plotting
PPF's to include
Symbal size g E
Symbaol colour yellow J
View to plot 1 E Select view icon then select vigw

Now selectPlot to create the plot models.

12d will realise that it needs four sheets to complete the job. The supplied plot file napreviag |x.

Since Pagination was turned ON, 12d will create shpretsew Ix 1, preview Ix 2........ As we plotted to a
‘Model’, we will get modelgpreview Ix 1, preview Ix 2........ etc. If we plotted to DXF, we would get files
preview Ix 1.dxf, preview Ix 2.dxf........ etc.

Page 212 February 2007



Chapter 17 Plotting

In view ‘Plan Preview’, turn OFF modpteview quick hidden and turn on modedreview Ix 1. Your first
sheet should appear as shown beloaom in on the area where the services appear.

B8 plan Preview |Z| |E| [z|
Bl & = e gl al @] % <o)
] //
- ]
y
T
: = = —T—T @ E" L]

¥ Plan Preview

wWater Ch 177.96

T [l o
U RCOJ.7 3

77,

Note that 12d has automatically worked out where these services cross under the road centreline and drawn
the pipe to scale (the pipes appear sections, because we have a wide corridor set for View ‘Section LS’),
and annotated each pipe. All of this happens automatically by turning on the appropriate models of
services in view ‘Section LS’. The ppfs recognise reserved names assigned to the services.

In view ‘Plan Preview’, turn OFF modpteview Ix 1 and turn ON modedreview Ix 2. Your second sheet
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should appear as shown bel ow.

¥ Plan Preview

B & =e] | | @] /| %| «| s
: =+ == @ E" |:

Zoom in on the low point of the road as shown above.

B Plan Preview Z| |E| [z|

B & =(@] ¢« & @] %| <| =]

4 RL 57.518

[ 15 (e WA e

R = %ﬁ..a

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 noticethat 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 the title block.

B Plan Preview E| @| E|

x| & alx|<|s

| =@] %

LONGITUDINAL SE

Scale HORZ 1:500 Drown ‘
Phil Cowvie:
VERT 1:250 Teslgred
Chainage FPhil Cowies
Modellad
Ch 27% te Ch 575
Thig drowing 1 capymghd ond The properly of dha aulho Frojeci:
ard mysl mal be relaingd, copied or wesd wilbaul 1he oudbarily of
cked [Approved|  Dale 12d Soudlany [tugrolle} Py Lid Stage 1
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In general, the text in the Title block is entered in a panel once per project. It can be entered for long-
section plots and reused for cross-section and plan plots.

If you Pan to the right-hand end of 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

R \t¢ - P i -
| =@ | @ @ & % x| 3|
Al s 3| & % & z 5
i B i s < i g ;
ol e Bl 2 & 3 % i
] I ] = 5 3 =
ql = o % £ % o
(=] (%3] = (=] (=]
Z Z e = = g g -
= - =1 = = o o g
HEE = b e F o o
[T
o)
i
i
o
=
E
17 Saluikhg [l T 1 E
1 ' r
— The Main THle for 7
— lhis Longseclion goes — v
in theze 3 lines 12d-123-4 |F
1 T
g e Ay SubiHle goss Im 1 E
fha need 2 lineg A L
a1 S

You are now in a position to make changes to your plot parameters and repest 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 :
Flot file stem preview x i
Clean plot models beforehand ([glways dean |7 windows =
windows_mono F
Chainage range raster_mono
IUse HG and VG to determine min/max chainage model .
hpal2 (colour mapping)
hp
hpgl2 {colour)
hp 7475
DWG 2007
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17.10.1Automatic Labelling of Crossing Services on Long Sections

In the above plots you will notice that services appeared on the long section wherever the services werein
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 300
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):

Thetop level of the cuts section defines multiple sets

Cuts - Model/Name mask parameters of model/mask combinations. The user can select a

Define | Model Mame whole model or certain strings from that model by
set# mask specifying a mask. In this example, any strings from
11 survey SEWER 300 PIPE | the EXISTING SERVICES STORMWATER model
2|2 survey WATER PIPE = that end in 'drain’ will be included in thauts
_ plotting.
y 2007 Page 217
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The levels under the cuts section relate to the chainage, height, label and symbol information that is to be
placed on the plot.

Cuts - Chainage parameters

Use | Position X Y Angle | Colour Size | Textstyle |Pre-text

set # (mm) | {mm) | (dms) (mim)
11 above cut string height value |4 1 ] brown . 3.5 |IsQ Sewer Ch
a2 abaove cut string height value | 4 1 0 blue . 3.5 |IsO Water Ch

Cuts - Height parameters

Use |Mode Position X Y Angle | Colour Size

set # (mm) | {mm) | (dms) (mim)
11 use height of cut point | above cut string height value | 4 -4 ] brown . 3.5
_1 2 use height of cut point | above cut string height valug | 4 -4 i] blue . 3.5

Cuts - Symbol parameters

Use | Mode Symbol | Position ¥ ¥ Angle | Colour |Size
set # (mm) | (mm} |({dms) ()
11 cross (00 above cut string height value |0 0 45 gresn m

The user defined standard for symbol labelling services (as defined above) isto place a green cross at the
invert point of the pipe and place alabel alongside this (as defined above).

In our case, view ‘Section LS’ contained the profile of the Long section we want to plot. Because we
turned on the above service models in view ‘Section LS’, the finished plot also included the actual pipe
strings as well. If you have a Vertical Exaggeration on the view other than 1, the pipe will appear as an
ellipse rather than a circle.
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17.11 Miscellaneous Long Section Plotting

The example we have used had a user defined title file. However, the user can select not to plot the user
defined title block and use the standard 12d model title block. You may also elect not to use any.

B Section Long Plot PPF Editor

Plot parameter file | B\ ong Sections White Iplotppf |l:‘;1| Read Write
1 Section Long Plot s Common title blodk parameters
Simply select thetitle

ser title info
Plat sheet layout

Pagination 3

block you require, by

=R Title block Standard tile Dw:iﬂe file
| clicking on the

checkbox.
Boxes
Chainage Staggering 12d default tithe block parameters
Uprights Text size lﬁd&
Datum area I%l5|
Graph area
February 2007 Page 219
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17.12 Plotting Sheets of Cross Sections

In your view ‘Section XS’, profile any valid cross section from the model of cross sectionsRalkdd 1
APPLY Sects. From the View Title Area for view ‘Section XS’, click LB on tReofile 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 XS’ is gt fbhe 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 1.

To run the ‘Section X Plot PPF Editor’, from the View Button Area for View 'Section XS’ click LB on
Printer Icon and sele¢X plot’

_ Selectix plot
Drainage /Sewer

Melbourne Water
Pipeline

Alternatively you can click on optioBlot=>Plot and PPF editor s=>Cross Sections.

Il Section X Plot PPF Editor

Plot parameter file || |I.ﬂ| |Rea|:| '.,-'-.n'ritel

Section ¥ Plot View to load details from

Global variables

Text style I%‘ T|
gl

Graph area width

Horizontal scale 100 N
Vertical exaggeration 1 JF

Primary model x-sections to plot

Model of xsec to plot I#Lﬂ
(I
—

Boxes/Centre line

Label type Boxes V|
Draw and label the primary string
Sort sections
Sheet size setup
. T e . —_— i
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Plot parameter file |

Section ¥ Plot

View to load details from

Global variables
Text style

Graph area width
Horizontal scale

Vertical exaggeration

Primary model x-sections to plod

Model of xsec to plot

Folder *.xplotppf X

Cross Sections. xplotppf

Select |

< >
[ Select ]
[Lib] 3
[User Lib] k
[Browse]
[Celete file]

In the Plot parameter file
box located at the top of the
panel, LB click on the folder
icon to bring up the folder
choice box.

Walk right on the User Library menu ([User Lib]) and
select the file Cross Sections.xplotppf by double clicking
LB on the file namein the choice box. Thisfileis abinary
PPF file. Complete the sequence by pressing the Read
button adjacent to the Plot parameter file box. Thisloads
all the plot parameters into the current panel.

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.
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Go to the User titleinfo level by navigating the tree control as described previously. The level should be

selected which will ook as follows.

B Soction X Plot PPF Editor

Plot parameter file || | 1B\Cross Sections. xplotppf Q

[= Section ¥ Plot

[=- Title block

User title info
¥ section filtering
Extra X sections to plot
Plaot sheet layout
Bowxes/Centreline labels
Graph area
Corridors
Grades
¥-section points
Hatching cut/fill
Cut/Fill area labels
Cuts
PPF's to include

User title block parameters
Title file Ftions White. tof
Mame | Value |
1 | Main Title 1
2 Main Title 2
3 Main Title 3
4 Subtitle 1
" 5 Subtitle 2
" 5 Job Mumber
_;.r Issue
_3 Drawn
" g Designed
10 Modelled
|
Start page number n
Start drawing number n
I
=

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 substituted into the title
block at the time of plotting automatically.

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.

Wewill 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 al 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.
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Mame I Value—

1 [MainTitle 1 | The Double click LB when the resizing

2 ManTite2 [| | arrow appears.

7 [Main Title 3

Mame Value

1 |Main Tile 1 | The Main Title for

The column isresized to the
width of largest valuein the

| 2 MainTite 2 [ column

3 | Main Title 3

Complete the rest of the grid as follows:

I Section X Plot PPF Editor

Plot parameter file || R_LIB\Cross Sections. xplotppf |l.§|

Read

= Section ¥ Plot
[=)- Tite blodk
X section filtering
Extra ¥ sections to plot
Flot sheet layout
Boxes/Centreline labels
Graph area
Corridors
Grades
¥-section points
Hatching cut/fill
Cut/Fill area labels
Cuts
PPF's to indude

IUser title block parameters
Title file

tions White, tof |3]

Maodelled

Designed Phil Davies

Mame I'I.-'alue
1 |MainTile 1 | The Main Title for
7 |Main Title 2 | the X Section goes
3 [Main Tile 3 | in these 3 lines
4 |Sub title 1 Any Subtitle goes in
g [Sub title 2 | the next 2 lines
5 |Job Mumber | 12d-123-8
7 |Issue B
3 [Drawn Phil Davies
9
10

Note that all the value fields do not have to be filled out.

At any stage of the editing process, the user can write a binary PPF file that can be read into a panel at a
later time. Thisis helpful if you want to close the Section X plot and PPF editor panel but want to save
the changes. Simply type afile name into the Plot Parameter File box at the top of the Section X plot and
PPF editor and press the enter key. This assigns the rel evant file extension. Then pressthe Write button at

the top of the panel.

To read an existing PPF file, the user can choose the file from the Plot Parameter File box, then press the
Read button. This loads any existing parameters into the grid.
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Prior to plotting

=R Section X Plot

= Title blodk

User title info Return to ‘Section X Plot’ part of the panel
¥ section filkering

Extra ¥ sections to plot
Plot sheet layout

Plotter parameters

Selectprompt for clean as the choice for
Plotte = L
e model J ‘Clean models before hand'. This gives the user
Plot file stem preview xs J|  the option to clean at the time of creating the

Clean plot models beforehand |[brompt for dear |§I 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 realisethat it needs multiple sheets to complete the job. We supplied the plot file stem xs. 12d will
automatically create as many sheets as it needs to in the sequence As we plotted to a ‘Model’, we will get
modelspreview xs 1, preview xs 2 etc. If we plotted to DXF, we would get filpseview xs 1.dxf,

preview xs 2.dxf etc.

In view ‘Plan Preview’, turn OFF all models then turn on the mpdetiew xs 1. You'll notice round
objects below the road as shown below.

B Plan Preview

B &| =| & «|c] &] @] %| | s
| ]

— Hilnnin
|
S

]

Zoom in as shown on the one of the cross section.

Note the annotation in the boxes area. This is all user definable via plot parameters. Note the water string
being labelled automatically where it crosses the road cross section.
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B8 Plan Preview

Bl & = @] @& @] %| | s

WATER PIFE
Irvert FL&L.0Am
PA00m | Dameter

M-S -q.p0
Datum &3
o I L O R A A
DESIGN HEIGHT =N I bl o B 2 ) I Y
- ] — - | — — - |~ - o | =
w1 v h =) un s e =N ] un |
Motural 1 I Y =Y =1 N HY e B! e
urrace AR sz = HEE A
o o = =1 =] a
DESIGM QFFSET 5 2| = =R a = b = S|E
= =] a|m = il N il s b=
1 1 1 N — m|-T - o | =

You will notice that 12d starts each sheet by assembling cross sections in the bottom left corner and

working upwards. When it can no longer fit more sections in that ‘column’, it will move to the right and,
starting at the bottom of the sheet work upwards again. When it fills a sheet, it will automatically go to the
next sheet. All cross sections are presented in increasing chainage order.

Now Zoom in on the road surface at the same x section and note the labelling of the grades.

B Plan Preview Z| |E| [z|

WZ%ZZ/ o S PR
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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.

B8 plan Preview

x| & al x| <|s

B | =[] =

HORZ 1:250
VERT 1:480

Scale

Crown

P

Drecigned
Chainage —P
Madelled

Ch 150 to  Ch 220
Project:

This drawing iz copynight and the propery of lhe outhor
gnd musl nol be retgined, copied ar uwsed without 1he ouiharity of
124 Solutionz {Anstralio} Pty Ltd.

The other sheets will contain similar sections.

17.12.1Extending 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 XS’ view determines the vertical

scale of the finished plot.

View ‘Section XS’ 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 th&ection X Plot PPF Editor panel undePlot sheet layout

I Section X Plot PPF Editor

Plot parameter file || R_LIB\Cross Sections. xplotppf |lﬂ| [m m
= Section ¥ Plot Plot width parameters
Title block Absolute extensions ]
X section filtering| | | eft extension (world units) 5 | Jf
Exira X sections . . ) -
Plot sheet layout Right extension (world units) 5 [J.f
Boxes/Centreline i )
Graph area Align section parameters
Corridors Line up centrelines
Grades
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If you were to set the LHS extension to 30 m, you get the following type of cross section plot.

This technique can be useful at times, particularly at locating services away from the cross section.

B Plan Preview E] [E| PX|

Bl & = e ¢« el @] % | o)
i _——_—WH
Iy WH
: :::::'_|:::: '_|® E" |:

17.12.2Previewing Cross section and Managing Cross Section Plot Files

To preview a plot, just turn on the model containing the previewed plot in view ‘Plan Preview'. It is highly
likely that you will need to change some of your plot parameters and repeat the plot and preview process
several times before your plots are as you want them.

You can make changes to your plot parameters and repeat the plot as many times as necessary.

Once the plot is satisfactory, the user can send the plot to a device. Simply select an appropriate device
from the plotter icon and then Click LB on tRkot button.

Flotter parameters

Plotter type model =

Flot file stem preview xs

Clean plot models beforehand ([prompt for dear | windows #
windows_maono
raster_mono
model

17.12.3Automatic Labelling of Crossing Services on Cross Sections

The “Automatic Labelling of Crossing Services on Long Sections” on page 217 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 300
survey WATER PIPE

This is a user defined convention only. You can use any names you like for this purpose.
When 12d creates a long section plot, it will search for any strings in the above models. Masks (optionally
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using wild cards) can be used in the match on the string name so that only certain strings in the model are
recognised.

To view the parameters that control the service plotting, go to the cuts section of the X Plot and PPF
editor):

Il Section X Plot PPF Editor

Plot parameter file [ _L1B\Cross Sections.xplotppf ||

= Section ¥ Plot Cuts - Model/Mame mask parameters
@"Tlﬁe block Define | Model Mame
- ¥ sertion filtering set 2 mask
Extra ¥ sections 1|1 survey SEWER PIPE 300 | =
E| Flot sheet |E}'0Ut 2 survey WATER PIPE &

[ Boxes/Centreline

L-T-_I X-section paoints

[ Hatching cut/fil
- CutfFill area labe
=

Symbals I

Thetop level of the cuts section defines multiple sets of model/mask combinations. The user can stipulate
awhole model or certain strings from that model by specifying a mask.
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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
set # (mm) | {mm} |{dms) (mim)
1|1 at cut string height | 2 -0 |0 orange 3.5 |IsQ /s bottom-eft
_2 2 at cut string height | 2 -0 |0 blue . 3.5 |IsSO ofs bottom-left

Cuts - Height parameters

Use | Mode Position ¥ ¥ Angle | Colour Size | Textstyle |Pre-text

set # (mm) | {mm) | (dms) (i)
1)1 use height of cut point | at cut string height |2 ] ] orange 3.5 IS0 Invert RL
a2 use height of cut paint | at cut string height | 2 0 0 blue . 3.5 IS0 Invert AL

Cuts - Diameter parameters

Use | Position ¥ ¥ Angle | Colour Size | Textstyle |Pre-text |Post-text | Justification
set # (mm) | {mm) | (dms) (i)
1)1 at cut string height | 2 -5 ] orange 3.5 IS0 m Diameter |bottom-eft
_1 2 at cut string height | 2 -5 i] blue . 3.5 IS0 m Diameter | bottom-eft
Cuts - Label parameters
Use | Position Maode ¥ Y Angle | Colour Size | Textstyle | Pre-
set & (mm) | (mm) | ({dms) (mm)
1)1 at cut string height | do not indude cut string name |2 5 0 orange 3.5 |HELY SEW
_g 2 at cut string height | do not indude cut string name | 2 5 ] blue . 3.5 |HELV WAT

Cuts - Symbol parameters

Use | Mode Symbaol | Position ¥ ¥ Angle | Colour Size
set # (mm) | {mm) | (dms) (i)
1|1 cross (1) at cut string height |0 ] ] orange 1
BIE cross {0) at cut string height |0 0 0 blue . 1

The user defined standard for symbol labelling services (as defined above) isto place a cross at the invert

point of the pipe and place alabel alongside this (as defined above).

In our case, view ‘Section XS’ contained the model of sections we want to plot. If we turn on the above
service models in view ‘Section XS’, the finished plot will also include the actual pipe strings as well. If
you have a Vertical Exaggeration on the view other than 1, the pipe will appear as an ellipse rather than a
circle.
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17.13 Miscellaneous Cross Section Plotting

The example we have used had a user defined title file. However, the user can select not to plot the user

defined title block and use the standard 12d model title block. You may also elect not to use any.

Il Section X Plot PPF Editor

E0X]

Plot parameter file || R_LIB\Cross Sections, xplotppf |l.ﬂ|

Read

|'l."'.|'rite

= Section ¥ Plot
=8 Tite blodk
User title info
X section filtering
Extra X sections to plot
Flot sheet layout
Boxes/Centreline labels

Common title block parameters
Standard tile [v]use tite file  []

(I
("

12d default title block parameters

Graph area Text size | 5 e
Corridors Text colour Iﬁ |
Grades
X-section points Model to plot in platting units
Hatching cut/fill l%'%|

Cut/Fill area labels

17.14 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'.

ROAD 1 APPLY Sects
ROAD 1 APPLY Strs
survey ROAD CROWN
survey ROAD SEALED
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¥ Plan 1

B| &| =|&] =«

x| & al k| <|s|

Your view ‘Plan 1’ should look as follows.

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.

17.14.1Creating 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
From the User Library, choose the title fittan Plot.TPsand the panel will be filled out as follows:

B Hew Plot Frame Create |Z||E|[g|

Title fle [1BPlan Plot.t6| )
Plotting ] Margin | Plotting Margin ]
Mame W|ﬂ” Left margin (mm) 31383 |kt
Model IW'¥| Right margin (mm}) 31383 |kt
Colour Iﬁ.| Bottom margin (mm}) W%E
Scale 1 WIJ;E Top margin {mm) 31 |kf
Sheet size wd ht (mm) Iﬁ' v|
Rotation angle Iﬁp_ﬂ
Qrigin I%I Ig,|
Draw wviewport border

[ File <&USER_LIB\Plan Plot. thf> exists | Click LB on the Origin icc H
| Create | [Sameas | | Finish | [ Help |
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B8 plan 1

Make sure that your Point
and Line snaps are OFF and
select a point in the bottom
left of the view as shown by
the cyan circle.

Confirm the selection with
MB. The X and Y
coordinates should appear
in the field.

Then select the Create button.

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.

B New Plot Frame Edit |;||E|[z|
Title file Plan Plot.tbF @| You will notice that the Edit panel is very similar to
the Create panel.

Plotting ] Margin |
Mame pfplanplot |E||
Model pfplanplat =r:f|
Colour red .|
Scale 1: 1000 J;E
Sheet size wd ht (mm) Al v|
Rotation angle hE d_?\'_H
Origin 42568, 4197 36¢ | 11|
Draw viewpart border

I |

Set
[Translate ] [ Rotate ][ Finish ] [ Help ]
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To see our plot frame, you need to use the ‘+' in the ‘Plan 1’ view to turn on pfpdehplot. Do aFit on
the view.

¥ plan 1

B 2| =[] ¢ % & @ % <o)

Clearly our first guess at the
scaleisincorrect. We needto
scale down our plot frame.

In the ‘New Plot Frame
Edit’ panel, opposite the
‘Scale 1! field, change the
1000 to500 and click LB
on theSet button.

B Plan 1 =10l x|

Click LB onFit to fill the
view.
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For the next operation, make sure that your Point and Line snaps are OFF as we don’t want to snap to
anything.

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,
click LB and MB to confirm the selection.

Similarly, click LB on theTranslate 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.

B plan 1 IZ E] [Z]
% @] @ %| x| 8|

i

=@«

You are trying to arrange the sheet to
maximise the amount of information
shown on it i.e. minimise the number
of sheets.

I New Plot Frame Edit |Z||E|fz|
Title file [Plan Plot.tbf | 3

R lmargi” l Notice that the rotation angle and origin now have
Name [pfplanplot |1} non-zero values.
Model W'ﬂ That finishes the development of our first plot
Colour Iﬁ.| frame.
Scale 1: lﬁ:’%
Sheet size wd ht {mm) Iﬁlqd Click LB on Set andFinish.
Rotation angle lmﬁﬂ
Origin m Ié..|
Draw viewpart border

|| Cursor/Grid position accepted |

Set

[Translate][ Rotate ][ Finish ” Help |

Now make sure that your Point snaps are ON (so that we can pick a plot frame at it's corner).



Chapter 17 Plotting

Click LB on Plot =>Plat frames=>Create again.

B New Plot Frame Create E|§|@

Title file Plan Plot. thf l.i1| Click LB on theSame as button, position the cursor

The panel will initially come up blank.

near any one of the corners of the ‘pfplanplot’ plot

Flotti i
eHind lmarg'n l frame and click LB to select it. When it highlights,

MName [pfplanplotz | 1dl} click MB to confirm the selection.
Madel W'ﬁ| Change pfplanplot tpfplanplot2
Colour ﬁ.| Change the Colour from red goeen
Scale 1: (ET—: Click LB on theCreate button.
Sheet size wd ht {mm) Iﬁ' V|

Rotation angle Iﬁ:&rﬂ

Crigin Im lé.|

Draw viewpart border [F]

|| Cursor/Grid position accepted |

[ Create | [Sameas | | Finish | [ Help |

12d will transform the panel into the ‘Plot Frame Edit’ panel

For the next operation, make sure that your Point and Line shaps are OFF as we don’t want to snap to

anything.
B New Plot Frame Edit |’._||E|[Z|
Title file Plan Plot.tof ||
Plotting ]Margin]
Mame nfolanplotz |E|| As before, cIi_ck LB orRotate. Move the cursor intc_)
Moddd Iﬁ | the ‘Plan 1’ view and rotate the plot frame about it's
pfplanplot - insertion point. When you have the cursor positioned
Colour green .| appropriately, click LB and MB to confirm the
Scale 1 |—||5007 A selection.
Sheetszewdht (nm) a1 v| Then click LB on thélrandate button and move the
S I — = plot frame in view ‘Plan 1'. You will notice that the
e 33424721 @H rotation angle is maintained as you move the cursor.
Origin 18 369520931 Iﬁ.| When you have the cursor positioned appropriately,
. click LB and MB to confirm the selection.
Draw wviewpart border [F]
Click LB on Set andFinish.
|| Cursor/Grid position accepted |
Set
[Translate ][ Fotate ][ Finish ” Help |

You will need to do the same thing one more time to create a third plot frame.
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¥ Plan 1
Bl & =(a] ¢« & ®| % <| =)

The finished position of
your plot frames should
look as shown.

17.14.2Using 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. Make sure that your Point snaps are ON (so that you can pick a
plot frame at it's corner).

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 LBFinish.

17.14.3Create Plot using Plot Frame PPF Editor

Plotting using the plot frame ppf editor can be started using the plan view plotting icon

R EICIEE AR E

\ LB click on plotting icon

This brings up th&iew Plotting panel

View Plotting "1"  [¥]

LB click on Plot frames
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M Plot Frame PPF Editor

Flot parameter file | | Read |'|."'.|'rite

Plot parameter file
Plot Frame Single plat frame

Model of plot frames

View to plot

View to plot |=|
Plotter parameters

Plotter type [model @|
Plot file stem | lﬂ|
Clean plot models beforehand |.;|.;. not dean V|

| platter ok |
Finish

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.

M Plot Frame PPF Editor

Plot parameter file | |@| [Read| [write]
= Plot Frame Single plat frame
= Title black | &]
Usger title info

Model of plot frames

View to plot

View to plot i|

Flotter parameters

Plotter type W|@|

Plot file stem |@|

2 T Clean plot models beforehand ([dg not dean |v|
|| plotter ok |
i

To go from onelevel to another, simply LB click on the text headings on the tree structure. Click LB on the
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"Plot Frame" level. Fill the fields to the right of the tree using the relevant icon buttons where possible e.g.
select the model pfplanplot from the model choice box. The fields should look as follows:

M Plot Frame PPF Editor M=
Flot parameter file || |l.ﬂ| [Read] ['l."'.n'ritE]
=RFlot Frame Single plot frame
B Title block |
User title info

Model of plot frames
Model of frames |||:|ﬁ:||an|:|||:|t Iﬂ
View to plot
View to plot ||1 Iﬂ
Plotter parameters
Plotter type model @|
Plot file stem oreview plan.hp lf)|

¢ T Clean plot models beforehand |[zlways dean Ivl

| "pfplanplot-=pfplanplot3” selected |

Finish

The plotter type to select is model, as we want to inspect the plot before sending it to the actual plotter.

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 onthe "Title block" heading. Tick the Use title file checkbox as follows. This specifiesthat a
Title file will be used for the plotting.

M Plot Frame PPF Editor

Flot parameter file || |li)| [F'.ead] [Write]
[= Plot Frame Common title block parameters
=R Title block Standard tile [ ]Use title file
ser title info I#'@|

e

12d default tile block parameters

Text size 5 e
Text colour cyan |

Click LB on the "User title info" heading. From the User Library choose the Plan Plot.tbf file.
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B Plot Frame PPF Editor MISIES
Plot parameter file || |@| [Read] ['p'-.n'rite]
= Plot Frame Iser title block parameters
= Title block Title file [Plan Plot.tof |3

| Mame | Value | ~

1 | Description line 1
2 | Description line 2
3 Description line 3

4 | Drawing number

g | Client name

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 asfollows. Fill out the form to suit your requirements.

B Plot Frame PPF Editor C o]

Flot parameter file || |@| Read |'p'-.|'rite

[= Plot Frame Iser title block parameters
& Title block Tite file [Plan Plot.tof | 3]
| Mame | Value | M

1 | Description line 1 There are 3 lines 1

E Description line 2 for an -J'use.rjjﬁe_l:uln % arid’
3 | Description line 3 necessarr

_4 Drawing number 123-456

_5 Client name 12d Solutions

_5 Surveyor Phil Davies

_;.r Drawn Phil Davies

"3 Field Book FB 4732

_g Checked Moel Burton

10 Date of Survey 01-01-07 B

? Horizontal Datum line 1

E Horizontal Datum line 2

=l
Start page number - |
Start drawing number I%I |
2]
Z2]

|
W

Finish

This panel can be resized by moving the mouse to the extremities of the panel and whilst holding down the
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LB near the edge, moving the outline to the required size just like resizing any view. Resize the panel in
both the horizontal and vertical so that it takes up most of the screen. Note Like any panel it can be
minimised by using the standard windows minimise button.

Note that all the value fields do not have to be filled out.

At any stage of the editing process, the user can write a binary PPF file that can beread 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 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

SR FPlot Frame Return to ‘Plot frame’ part of the panel
= Title block
User title info

Flotter parameters Selectprompt for clean as the choice

Plotter type model @| for ‘Clean models before hand’. This

_ gives the user the option to clean at the
Plot file stem preview plan _J| time of creating the plot

Clean plot models beforehand |||:|r|:|m|:|t for dear Iﬂ

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 mpdeliew plan 1.

¥ Plan Preview E| @| Pz|

x| &l alx <|s|

| =(a] «

=

=

-
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17.14.4Previewing Plan plots and Managing Plan Plot Files

To preview a plot, just turn on the model containing the previewed plot in view ‘Plandrevigw plan
1. It is highly likely that you will need to change some of your plot parameters and repeat the plot and
preview process several times before your plots are as you want them.

You are now in a position to make changes to your plot parameters and repeat the plot(s).

When you are happy with the plot, you can change the plotter option in the Plot Frame PPf editor to the
desired plotter. Double click on the appropriate plotter to select.

Plotter parameters

Plotter type model %
Plot file stem areview plan.hp
Select Plott
SR,
windows M

Selection of the windows plotter options wifl |[windaws_mang
utilise the current printers/plotter set up in raster_mana

ind model
winaows. hpgl2 {colour mapping)

p
hpal2 (colour)

—

Press the plot button to send the plot file to the selected device.
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17.15 Miscellaneous Plot Frame Plotting

The example we have used had a user defined title file. However, the user can select not to plot the user
defined title block and use the standard 12d model title block. You may also elect not to use any.

M Plot Frame PPF Editor

Plot parameter file || |@| [F‘.Eﬂd] ['l."'.n'rite]
= Plot Frame Common title blodk parameters
=R Title block Standard tile [w]use title file  []
User title info I%'@|

=
12d default title block parameters
Text size 5 e
Text colour cyan |

17.15.1Saving 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 acompany 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.

E0X]

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

Plot parameter file || | !
older *.plotframeppf
= Plot Frame Common title block parame
(= Title block Standard tile  [w]Use titl§
User title info E
(I
12d default title blodk paray
Text size 5
Text colour cyan t | >
( Helect
Maodel to plot in plotting unij
[ [Lib] /
[User Lib]
[Browse]
[Delete file]
Page 242

If the user wantsto save
ittoaUser _Lib
directory for example,
they must click on
[User_lib] to open that
folder
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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

Select the file to open E@ |E|f'5__<|

Look: in: |l.f} User_lib V| ) F EF B

&

My Recent
Documents

\$

My Documents

:;l)g File name: |F'Ian plot| W | [ Cpen l

My Computer | Files of type: | Files (* plotframeppf) w | [ Cancel ]

17.16 Continuing with the Tutorials
This concludes the tutorials covered by the Getting Started manual.

However, thereis an Advanced Alignment Design manual which follows on from the Getting Sarted
manual.

The training tutorials in the Advanced Alignment Design manual cover design for intersections, detailed
roads, cul-de-sacs etc. using advanced techniques such as Apply Many, MTFs and Kerb Returns.

The Advanced Alignment Design manual is distributed as a PDF file on the 12d Model Installation CD.

Thereis also a Getting Sarted for Surveyors manual which covers material relevant to a Surveyor.

The Getting Sarted for Surveyors manual is also distributed as a PDF file on the 12d Model Installation
CD.
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Chapter 18 Geometry Summary to Date

18

18.1 Verifying your Manually Entered Road Centreline Data
Thefinal road centreline definition is repeated here so that you can verify your dataif necessary.
B Plan 1 M=1ET
B & =(@] ¢« & @] %| <| s
February 2007 Page 245

Geometry Summary to Date

This tutorial continues on from the Getting Sarted Manual.

For the next stage of the tutorial it isimportant that your data accurately matches the road defined in the
previous 17 chapters as we will be importing data to interact with the existing design. To ensure thiswe
have created a new project called Stage 2 found in the C:\12dj obs\8.00\Tr aining\Design\Getting Star ted
Advanced directory.

You will need to start this project in order to continue with this manual.

This project has already followed the steps of the Getting Started manual to create the triangulation, the
horizontal and vertical alignment and the templates.




12d Model Training Manual

= Section LS "ROAD CL->ROAD 1" M=1E3
& | =] 8|« =2 8| R | % @] & %| ]| 3]
o -@.Es1E -5, 48% . 5.569% -5% .. 1.582%
77667 T I 200 T
.|_
- +
+
-200 50 L_-100 B 50 L
The following has been extracted from a standard 12d report using option Report => Srings => Coord/
Brg-Dst
B Report On Selected Item |Z||E|fz|
Click LB on String icon
Data to report lick LB di s
- \ Clic on alignment string
P Al ¢ = = o
x V|E|D|D|:’5"|§” | V| 5¢ in view ‘Plan 1’ then MB to
String Dc--roaD 1| & | | accept
Type in the report file name
e [Roao 1ot || | ROAD 1 [Enter]. The
Coordinates(x,y) Bearing and Distances [ | extensionrpt will appear
after the name
Point Mumbers ] .
Tick the check box for
Vertex Numbers [ Separation for Alignment
LB O Type in separation df. This
Radius values 1 | will only report on the tangent
Wertex text [] | points
Separation for Alignment Click LB on.Report to
Separation lﬁnﬁ proceeq. Click LB orfrinish
to terminate the panel.
[ File <ROAD L.rpt> will be created |
Project: Stagel
User: Philip Davies
Organization: 12d Solutions
Date: Wed Jan 24 13:52:16 2007
Report File: ROAD 1.rpt
Horizontal Alignment Report for string <ROAD 1> in model <ROAD CL>
IP IP Coordinates Radius Leading Trailing
Number X Y Spiral  Spiral
Page 246 February 2007
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1 42988.6880  37445.3950

2 426979410 37350.9260 -200.0000
3 42552.8040 37099.5420 -100.0000 50.0000  50.0000
4 429229470 36919.0110

--- IP Details ---

IP1

coordinate=  42988.6880  37445.3950
chainage = 0.0000

P2

coordinate =  42697.9410 37350.9260
centre = 428327595 37184.4386
radius = -200.0000

length = 146.6077

intersect angle = 42°00'00"

start tangent

coordinate =  42770.9563 37374.6500

length = 76.7728
chainage = 228.9365
bearing =  252°00'00"

end tangent

coordinate =  42659.5545 37284.4388

length = 76.7728
chainage = 375.5442
bearing =  210°00'00"
IP3
coordinate =  42552.8040 37099.5420
total length = 214.0610
intersect angle = 94°00'00"
leading spiral
length = 50.0000
TS coordinate =  42619.4539  37214.9827
TS chainage = 455.7453
SC coordinate =  42598.2020 37169.8772
SC chainage = 505.7453
bearing =  210°00'00"
long tangent = 133.2995
short tangent = 64.1399
long tangent 2 = 33.4431
short tangent 2 = 16.7665
shift = 1.0393
K = 24.9480
arc
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centre = 42694.4824  37142.8573
radius =  -100.0000
length = 114.0610
intersect angle = 65°21'08"
trailing spiral
length = 50.0000
ST coordinate =  42672.6128  37041.1073
ST chainage = 669.8063
CS coordinate =  42629.7716  37066.6176
CS chainage = 619.8063
bearing = 116°00'00"
long tangent = 133.2995
short tangent = 64.1399
long tangent 2 = 33.4431
short tangent 2 = 16.7665
shift = 1.0393
K = 24.9480
IP 4
coordinate =  42922.9470  36919.0110
chainage = 948.3287

Vertical Alignment Report for string <ROAD 1> in model <ROAD CL>

Chainage

-0.0000
202.0000
412.0000
600.0000
772.6020
950.4539

OO~ WNPE

Level VC
Length
68.8510
67.4752 77.6672 parabola
49.6670 150.0000 parabola
66.3330 200.0000 parabola
57.7029 100.0000 parabola
60.4740
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18.2 Open the Final Road Design Project

Asan aternative to proceeding through the tutorial in sequence exactly as specified to get to this point, we

have created a new project called Stage 2 with the road design already setup for you.

Restart 12d and select Sage 2 from the C:\12djobs\8.00\ Training\Design\Getting Started Advanced
directory.

B 12d Model 8.0Beta 10 (nt.x86) - Project Selection

Client "12d Loan - 12d Asia”
Mame Folder ~
ﬁ Stage 1 C:\12djobs'\8. 00%Training \Design'Getting Started Basic
b
¢ | >
project has no description
Project to open
Folder ||C: §12djobs'8. 00 Training\Design\Getting Started Advanced Ig
Project ||Stage 2 ||
|| Folder <C:\12djobs'3.00%Training\DesignGetting Started Advanced = exists |

You will not be able to select the Project from the box and will need to browse to the correct directory using
the Folder icon.

You should now be ready to start the more advanced design functionsinside 12d
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19

19.1

Many Template Files

Importing String Datain 12D ASCII Format

Subsequent sections of the tutorial rely on the presence of certain strings adjoining or near to our existing
road centreline. Rather than entering these manually, we will read them in from files. The threefiles are
supplied on the 12d tutorial CD in 12d ASCII format. Please refer to the previous chapter for more
information on the 12d ASCI| format.

The first string to be imported is called ‘busbay’.

M Read 12d Solutions Ascii Data [ || [(5X] [Nt
— File/O=>Data Input=>12d/4d data

Faormat 12d asdii -7 .
= J from the main menu.

Asii fil . N
ST Advanced [] Use LB on the folder icon for thscii file
File to read busbay. 12da field to pop up a list of files to import. Click

LB on busbay.12da
=]
—

IUse map file model when ptfline changes ]
Allow #indude to be used ]

Click LB onRead to proceed.

Repeat the sequence with filmmdwidening.12da andresheeting.12da. Click LB onFinish to terminate
the panel.

To see these various strings, from the ‘Plan 1’ view, click LB on the ‘+’ sign button and double click LB
on each model name in turn. See the table below for a list of the model names that you must turn on.

The details of the strings and their model names is as follows

File

Name Model Colour Sring type Purpose

resheeting.12da existing edge resheeting green 3d Edge of existing pgvement
busbay.12da lip of kerb busbay brown alignment Busbay kerb
roadwidening.12da invert of culvert roadwidening orange 2d Limit Road widening
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From the ‘Plan 1’ ViewZoom in for a closer look at these strings as shown below.

B Plan 1 EE)X] B pian 1
lelak<as |B%=a %

i

=@«

x| & al x| <|s

Road widening

S

Busbay \
Existing edge 7

for resheeting

Note that the .12da format already contained the string colour, model name etc. i.e the data was predefined.
All we had to do was supply the filename.

For the moment we do not need any of these strings on display. They will be used later as our template
application skills improve.

From the ‘Plan 1’ view, click LB on the ‘- sign and click LB on mobakbay to turn it OFFRepeat this
for modelsroadwidening andresheeting.

SidenoteAs well as reading the .12da format, 12d permits the writing out oftaimg in .12da format.

You do this withFile I/0=>Data Output=>12d/4d data. This facility enables you to exchange and
backup complex string data in an open documented manner. The 12D ASCII format caters for all 12d
Model string types including 2d, 3d, 4d, pipe, pipeline, alignment and super strings.
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19.2

Template Modifiers

To cater for the multiple template configurations required in complex road design, 12d offers a number of
powerful features. Firstly, an unlimited number of templates may be used in any one alignment with each
template applying over a predefined chainage interval. 12d then permits each template to be altered via
commands, hence the concept of template modifiers.

The basic template facilities we have used in the tutorial to date are fine for designing rural roads in non-
congested areas. However many roads must be designed to align within and match to existing constraints.

The template modifier facility was created to cater for road design where templates are continually varying
and templates need to be stopped and restarted to step around constraints such as intersections and slip
roads. Template modifiers also cater for most road widening situations such as bus bays and traffic islands
and permit left and right templates to be manipul ated independently.

Thefacilitiesto modify atemplate by instruction are extremely flexible. Remember, each templateis made

up of four basic parts - afixed portion, variable cut, variable fill and final cut/fill. The fixed and variable

parts of the template are defined in terms of linksi.e. offset distances between adjoining strings. This

makes it particularly easy to increase the width of any one link. An example of a link might be the ‘width
of pavement’. A very important feature of 12d is that whenever a link is changed, for instance to widen a
kerb line, the kerb string and all strings outside of the kerb line move with the revisedBaichHink in

the template can be modified independently by changing the width or changing the slope.

In the case of width adjustment, the width can be defined as relative (added to the current width) or
absolute. Between any two chainages, widths can vary in a linear or cubic manner. Widths can also be
varied by extending out to an existing string or having the width taken as the distance between two existing
strings. This facility permits 12d to efficiently manage redesign to match existing road surfaces. The
region between any two template definitions is always linearly interpolated. Gaps are permitted.

A similar set of facilities is permitted to change slopes between chainages. This permits for instance, the
introduction of superelevation on curves.

The facility in 12d to use template modifiers is knowi\aply Many i.e. the application of many
templates.
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19.3

19.4

The Many Template File (mtf)

Template modifiersisaconcept that begins by taking abasic template and, through a series of instructions,
modifies the template at each appropriate chainage.

There are two ways of creating template modifier instructions. They can be specified interactively from

inside 12d Model typically by pointing using the mouse cursor, or supplied to 12d in the form of

commands in an ASCII file. The file of commands is known as the ‘Many Templates File’ or mtf file for
short. Even if the instructions are given interactively, they are still saved as an ASCII mtf file.

An existing mtf file can be modified either interactively or by editing the ASCII mtf file. You decide at the
time which is the best method for what you are about to do.

The approach of saving the commands readily permits reruns as the final design evolves through iteration
which is important since a detailed design is rarely correct on the first try.

The mtf file also has the benefit that it can be printed out and used as a hard copy audit trail of the
commands used to create the design.

The rest of this chapter goes through in detail the steps of creating and editing an mtf file using the 12d
interactive editor. We will focus only on the use of the 12d interactive editor as this is the preferred method
for new users.

Initially, we will only make sufficient changes to make our ‘many templates file’ match our earlier design
where we applied a single template. See the chapter ‘Modification of Design Parameters’ for our most
recent single template rerun. We should be able to match that run exactly even though we are now using a
completely different approach.

Creating the Apply Many Template Function

Whilst 12d gives you a lot of flexibility in the order in which you do things, it is best to create an MTF file
beforecreating your function that ‘applies’ the same MTF file. Certainly it is essential to have the MTF
file of commands saved to memory before you can run the function.

To create a brand new ‘many templates file’, from the Main menu, click LBesign=>M TF=>Create.

M Create MTF File g|§|@ The following panel will pop up

MTE File mﬁ Place the cursor in the MTF File field and type ‘ROAD 1’
and press Enter. The suffix .mtf will be added to the name

Centreline \D CL-=R.OAD 1 entered.

| 'ROAD CL->ROAD 1" selected click LB on the ‘Centreline’ pick icon the click LB on the
[Create | [ Finish | | Help | alignment string in any of the views. Click MB to accept

This option links the mtf file to the alignment string prior to
creating the design function. When picking a chainage the
m cursor automatically knows which alignment string to

ROAD 1.mtf measure from, which simplifies the command
Templates »

Spedals L
Hinge Click LB on Create and the 12d interactive MTF editor will pop up for your new
Modifiers  » .mtf file. Move and pin this menu at the bottom left hand corner of your screen.
Stripping
Boxing

Width Firstly, for both sides of the road, we need to specify the names of the templates to be

strings used and the chainages over which the templates are to be applied.
Save

Recalc
Shift From the MTF Edit menu, click LB ofemplates=>L eft Side
Quit

Save & Finish

. We'll now systematically work through the various MTF commands.
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The Left Side Templates panel pops up with all fields blank.

M | oft Side Templates

Template 2 |C|:|mment |

Chainage | Template 1
B =R FLILL LEFT W TABLE DRAIM

| Template <FULL LEFT W TABLE DRAIM: exists

First we need to lock the cursor into
the Chainage field on line 1 by
clicking LB over the field. Next hit the
RB, this then takes the template panel
into the measure chainage application
and is asking you to measure the
starting chainage of your template.
When you move into the plan view a
dynamic measure line is activated.
Select the end of the existing road
pavement at the start of our design.
You should have a chainage of
21.8605

In the ‘Template 1’ field, click RB then
select ‘Browse’. Double click LB on
FULL LEFT W TABLE DRAIN.

Thistells 12d that on the left side of the road we wish to apply this template starting at chainage 21.8605.

Leave therest of line 1 blank.

To create the second line for entry click LB in the ‘Comment’ cell and [Enter] twice to create a hew row

On line 2 we now need to specify the chainage at which the template on the left side is to stop. If we knew
the chainage, we can lock the cursor in the field with the LB and type the value. More likely however is
that we do not necessarily know the exact chainage. We can do a string inquire from 12d, snap to the end of
the existing road that our design will tie into, note down the chainage and then type it in.

However, the better way is to repeat what we did when establishing the starting chainage.

If you missed it in the starting chainge then we will explain it in more detail here.

EBX]

# plan 1

B /=] &

gl
%“I

x|e|alx|<|a|

Make sure that your point snaps are ON
and line snaps OFF (we want to snap
right onto the end of the line).

FUNEC0HOLORIE

Click RB in the Chainage cell. When
you move the cursor in to the plan view
a dynamic measure line is activated.
Simply click LB on the end point of the
existing road on the left of our design
then click MB to accept. You may need
to zoom in further to better be able to
see the end of the existing road.
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You should now see the number 926.5046 in the chainage field. 12d has typed it in for us!

M [ ot Side Templates Your completed panel should look
as shown.
Chainage Template 1 <-Femplate 2 |C|:|mment |
1|21.8605 | FULL LEFT W TABLE DRAIM
bl 25,5046
I~ If any of the data is not fully
readable, you can click LB on the
gap between the headings and then
double click LB.
| iz valid

In summary, the above layout tells 12d that on the left side of the road we wish to apply template ‘FULL
LEFT W TABLE DRAIN'’ starting at chainage 21.8605 and ending at chainage 926.5046. Note that the
‘Template 1’ field on line 2 mudie blank to achieve this.

Note that if you were to enter a template name on line 2, 12d would interpret this as the template to be
applied_startingit chainage 926.5046. We do not want this.

Click LB on Apply to test our template commands and check for syntax errors. Any errors are reported in
the message line at the base of the panel. Click LBKrto terminate the panel.

A similar set of instructions is required on the right hand side of our road. From the MTF Edit menu, click
LB on Templates=>Right Side

B Right Side Templates Repeat the procedure for the
_ right side of the road. Note that
Chainage Template 1 Template 2 | Comment | on the right side of the road we
1|21.8792  FULL RIGHT W TABLE DRAIN use template ‘FULL RIGHT
7 W TABLE DRAIN'.
As before, click LB orApply
andOK to terminate the panel.
That is all the edits we wish to
[is valid make at this stage so from the
MTF Edit menu, click LB on
Save

We leave the MTF Editor open
for the following options

Note: If the chainage in line 2 above is greater than the end chainage of the string, the
apply simply stops at the end of the string. Thus it is possible to just type in a very large
chainage (99999) rather than the exact end chainage shown above if you want your
template to end at the end of the design string.

Note that the right side template is basically the same geometry as the left side. The reason we use two
templates is so that the string names generated on each side of the road are unique. This is important later
when applying boxing.

To apply the many templates file to our road centreline, we need to create a new function. This is very
similar to how we applied our earlier single template.

As the ‘Apply Many’ function panel has a large amount of user input we can set up a default file to
automate the filling in of the panel
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To do this select option Design=>Apply=>Apply Many Defaults
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B Apply Templates Defaults

Main |I'~"Iodels I Misc I'I'ln I sight I Filter I Resume I Flot ITadpoIesI

Function name

|

—
MTF File —
V& compatible

LHS prefix H RHS prefix
Reference
Hinge

Start chainage

End chainage

A

Section separation

!

Report file = \ol.rpt

| plotter ok |

Onthe Main Tab ensure that the LHS and RHS prefix hasno valuein thefield. If thereisacharacter
showing, deleteit. Thisisonly used if we are using the same template on both the left and right hand
side of the road. However, we have created unique templates for the left and right with individual
link names in each template.

Main  Models |Misc |Tin | Sight | Fiter | Resume | Piot | Tadpoles |
Model pre*postfix

Strings | Sections | Colour
Road Surface | *5trs *®Sects red

Boxing Layer 1 | “Box strs | ®Box sects |orange

Boxing Layer 2

Boxing Layer 3

Boxing Layer 4

Boxing Layer 5

Boxing Layer &

Boxing Layer 7

Boxing Layer 8
Difference

Polygons * Palys EI

!

On the Models Tab ensure that the Road and Boxing sections and strings are setup as shown.

Click LB on Write. You will be asked whereyou want to writethefileto, it isbest to add the
filetotheUser Library sothat it isused with every project. Select the User folder radio button
and click Write and Finish.
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From the Main menu, click LB on Design=>Apply=>Apply Many and the following panel will pop up
A unique function name must be supplied so that we can refer to and rerun the function later as required.

B Apply Templates Function

FEX

In the ‘Function name’
field type ‘ROAD 1’
then press[Enter] .

Main II"-"In:u:IEIs ] Misc ] Tin ] Sight ] Filter ] Resume] Plot ]Tau:lpn:nles

Function name

ROAD 1 £

Tin [GROUND @| This Willlactivate. the
MITE fil default file and fill in

= ROAD 1mtf || the majority of the
V& compatible ] panel

Some parts of the panel
will need to be filled in

/ changed so we work
from the top down

In the ‘Tin’ field, click
LB on the tin icon to
pop up a list of
available TINs. Double
click LB on GROUND

In the ‘Templates file’

field, click LB on the

| folder icon to pop up a
list of .mtf templates.

Double click LB on

ROAD 1.mtf

The default section separation is 10 metres. For the purposes of the tutorial, set thisto 5 or 50 for the
practise version. Thistells 12d to calculate sections at every 5m (or 50m) aswell as at all specia points
such as tangent points.

[ | (I
o c>roap 1|k ]
&
"
i
[
o 1ves | 5|

Reference

Section separation

Report file

| "ROAD CL->ROAD 1" selected

The models for the
road strings, sections,
polygons and boxing

EEX

] Sight ] Filter ] Resume ] Flot ]Tadpu:ules]

B Apply Templates Function

Main  Models lMisc ]'I'ln

on the Modelstab are
Strings | Sections | Colour | -~ I’.ead from the default
Road Surface  |ROAD 15trs ROAD 1 Sects red file.

Boxing Layer 1 |ROAD 1Box str= ROAD 1Box sects |orange

Note: Boxing is not calculated at this stage so the models created will be empty
We will not use the LHS or RHS Prefix box

The only other data we need to changeisto indicate to 12d the road centreline (i.e. the reference string)
along which the chainage is defined. Do this by clicking LB on the Reference button in the M ain tab.

The Screen Message Box advises
<Select reference string>[picks]|[][Menu]

In any of the views, click LB on the magenta road centreline string. It is easiest to do this in the ‘Plan 1’
view. Click MB to confirm the pick.

When the panel is complete, apply the template by clicking LB on Apply. The road will be instantly
designed.

After the mtf file has been applied, observe the cut, fill and balance volume quantities at the base of the
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panel. These are the exact same volume quantities we experienced when we last applied our single
template (see the chapter ‘Modification of Design Parameters’. We have used the mtf file to achieve an
equivalent design to applying a fixed template.

Reminder of the rules for the Reference and Hinge striffgs chainage of a road is defined along a string
called the Reference string. The template is always applied at right angles to the Reference string. The
centreline of the template is located on the Hinge string. The Hinge string and the Reference string do not
necessarily coincide. In our case they do. Since the Hinge string defaults to the Reference string, we only
need to pick the Reference string.

We will now begin modifying our mtf file to cater for more complex design changes. Note that the changes
we are about to make are not necessarily sound engineering judgements. All cross fall and widening
dimensions have been exaggerated to make them easily visible. The changes have been chosen to
demonstrate as many features of the software as possible within the confines of our limited data set and
single road centreline.

Be aware of the following template rules:
A link from a template is modified between a start and end chainage.

Template modifier effects are cumulative. More than one modifier may exist for a link at any given
chainage.

If no modifier exists for a link at a given chainage, the link reverts back to the template definition given
by the left_side or right_side

February 2007 Page 261
= == — > > 72



12d Model Training Manual

195 Notefor the Practise Version of 12d

It is possible to keep within the 5000 point limit of the Practise version and still apply the template as

described. You can change the ‘Section separation’ to say 50m instead of 10m with some loss of detail. It
is also possible to leave the section separation at 10m, but restrict the amount of road being produced in
any one run to keep under the 5000 point limit. Use the ‘Start chainage’ and ‘End chainage’ fields on the
Apply Templates Function panel to do this. For example

B Apply Templates Function

Main andeIs ] Misc ]Tln
Function name

Tin

MTF file

V& compatible

(I

Reference

Start chainage
End chainage

Section separation

] Sight ] Filter ] Resume ] Plot ]Tadpnles]

FEX

o1 |&
[Grouo ||
[Lw BoxaNG.mef | |

O

I

o cL>romD 1] |
I—Y
R0 |24
[FE—:

Report file m @|
I |

By appropratdy
limiting the chainage
range, the modelling
for the rest of the
chapter can be
achieved using a
‘Section separation’
of 10.

Note the chainage
range. Run the apply
several times with
different ranges and
note the various
effects. Each time
you press the Apply
button, the ‘old’ cross
sections and strings
are deleted so your
points total will
reduce accordingly.
The new cross
sections and strings
added will then
increase your points
total.
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20 Template Modifiers

20.1 Widening the Pavement and Shoulder on a Section of Road

Our first task is to widen the pavement over a part of our road. We will do this around the major constant
radius curve in our road including the adjacent spiral transition curves.

We will utilise the string inquire facility to snap on to the TS and ST points around HIP 3 to get the
chainages at the tangent points. These chainages can also be measured ‘on the fly’ within the modifier
options.

Firstly we need to ensure that only moB&@AD CL, survey ROAD CROWN, survey ROAD SEALED
andsurvey TOPO DTM BDY are active in view ‘Plan 1'. Turn off any other models

® plan 1 Select function key F2 to bring up the
Sring Inquire panel (F2 is a short-cut for
| d]:| =| @ | % L.)ff| @{| Lﬁ\| %| c{| @| picking String=>Inquire). Make sure

that you onlyhave your points and cursor
shap settings ON (turn line snap OFF).

model = ROAD CL
name = ROAD 1

type = Alignment
colour = magenta

lime style = 1
ptfine =line
Position the length = 948.329

cursor over the Locks read(2) write(1)

TS 3 pointand |Fontsnap
click LB. X = 42619,454

y = 37214.983
Z=5411

prof ch = 455.745
profz = 54.11

brg = 210°00'00,23"
+ye

Provided you receive a successful ‘point snap’ to the TS 3 point (the cursor returns the yellow diamond)
observe the chainage along ‘ROAD 1’ returned in the Information panel. The profile chainage (prof ch)
value is455.745 (third last item in panel). Click MB to confirm the point.

As the next point you want (the ST 3 point) is also on the same string, you just need to ‘Restart’ the
selection process. The easiest way to do this is to just move the cursor (mouse) a small distance.
Alternatively you can click RB to pop up the Pick Ops menu and click LRestart.

Position the cursor over the ST 3 point and click LB. Observe the chainéé@8&if6 Click MB to
confirm the point.

These chainage values are important as most template modification commands involve the specification of
chainages as the means for defining the extents as to where the modifications are to begin and end.

We will now increase the pavement width by 1m on the outside (RHS) of the curve using an absolute cubic
taper. We do this by specifying that the width of the ‘lokr’ link is to change in absallute from 3.5m to

4.5m between a starting and finishing chainage along the road design centreline. The ‘lokr’ link is the
distance from the ‘next innermost string’ to the ‘lokr’ string. As there is no other string in this case (the
lokr string is the one closest to the road centreline), the ‘lokr’ link in this case is the distance from the
‘hinge’ string to the ‘lokr’ string. The hinge string defaults to the road design centreline.
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Modifiers can be either absolute or relative. As we are specifying an ‘absolute’ modifier, the width of the
link specified totally replacesny previously implied value (from the template) for that link.

We will start the tapering process 28 metres before the TS 3 point and finish it 8 metres into the spiral
transition (i.e. a taper over 36m in total starting at chainage 427.745 and finishing at 463.745). The exit
taper will be a mirrored copy of the entry taper (start at chainage 661.806 and finish at 697.806). The full
4.5 metre width will apply around the constant radius curve and the balance of the transition spirals.

Finally, on the inside (LHS) of the curve, we will increase the footpath width from 3.5 to 5 metres using a
relative linear variation over a distance of 50 metres. The increase will begin 58 metres before the TS 3
point and finish 58 metres after the ST 3 point. The full 5 metres width will apply from 8 metres before the
TS 3 point to 8 metres after the ST 3 point. Because we are using a ‘relative’ modifier, the value specified
is addedo the current width of the ‘bofpl’ link. The current width is calculated from the original template
definition.

Firstly turn on the moddROAD 1 Srsin view ‘Plan 1’
From the MTF Edit menu, click LB okl odifiers=>L eft Side

E [ﬂ @ The Left Side Templates

panel pops up with all fields
[ Command. ] blank.

PN

Place the cursor in the
central grey area opposite
line 1 and click LB. The
Create modifiers panel

pops up.
Click LB on Fixed=>
Width
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¥ Pla

The Fixed width panel pops up. We now need to fill out this panel with the information to modify the
‘bofpl’ link on the left side with a relative modifier of +2.5m i.e. that link is to become 2.5m wider than it
currently is between the specified chainages.

M Fixed Width 2 |0 |[X]

Link name I%“E”
Start chainage I%In&ﬂ
End chainage I%'HP‘-H

[ e
Startwidth [ [kf
End width [ |kE

Extra start Extra end
Absolute Cubic ]

Active
I |

[ oK ] [.ﬁ.pply ] [Finish ] [ Help |

Click LB on the Name icon |E|

Select from the bottom of the
panel ‘Same as’ so that you can point at the string that is
generated by the ‘bofpl’ template link without necessarily

[Sameas]

[Edit]

Make sure that your line snaps are ON. Zoom in on the ‘Plan 1’
view as shown and click LB on the ‘bofpl’ string (the dark green
string on the left hand side of the road)

n1

ﬁ*ﬁ

EBE)X) # Ppian1

Make sure that the string you want is the one that has highlighted in red. Click MB to accept the string.
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M Fixed Width [ ][01[X]
e IW“E” link you wanted to modify was the ‘bofpl’ link, you could have

The bofpl link name appears. Note that if you knew that the

just typed in the name rather than point at it. The “double

Start chainage [455.7453-58 | quotes” around names are optional. They are essential if the
End chainage 45574538 W.Ef] name contains spaces.

Interval n J_T Fill in the chainages by selcting the ioﬂ picking the
Start width lﬁ L tangent points and subtracting the chainage as shown.

Move the cursor into view ‘Plan 1’ and, using the dynamic
measure line, click LB on the TS3 point. Click MB to accept

End width 2.5 e
Extra start Extra end
Absolute  []  Cubic ]

Be sure to input the mathematical expression "-" to subtract the
required chainage from the tangent point..

emmen Set the interval to 1, to give better detail as you move through
Active the curve and set the ‘Active’ check box to on. This can be
[is valid | used to toggle off the modifier rather than deleting it.

[ ok | [apply | [Finish | [ Help |

Enter the start and end widths as shown.

Untick the ‘Absolute’ check box since the width change we require is ‘Relative’. Click L.A&pty and
OK.

The Left Side Modifiers panel pops up as you press the OK button. It displays the latest footpath link
modification filled in on line 1.

B | oft Side Modiffers [=]EX]

[ Command. ]
E%ﬂ width "bofpl™ 397.7453 447.7453 0 2.5 interval 1 extra_start extra_

]
o

|| Madifier set 1 links |

We fow need to create two more lines that are very similar to the line we have just created so we can use
the 12d editing tools to duplicate and modify the new lines (rather than create them from scratch)

Placg the cursor over the ‘Line 1’ button and press RB.
Click{LB on Copy

Agai P keeping the cursor over the ‘Line 1’ button, press RB.
Click LB on Copy
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M | oft Side Modifiers

You now need to edit lines

(s ]

Command. | 2and 3. First click LB on
[ 1 vidth "bofpl” 397.7453 447.7453 0 2.5 interval 1 extra_startextra_¢ ** | theline2 Command area
width "bofpl® 397.7453 447.7453 0 2.5 interval 1 extra_startextra_s — The Fixed Width modifier
width "bofpl™ 387.7453 447.7453 0 2.5 interval 1 extra_start extra_e panel pops up.

(54

| Modifier set 1 links

M Fixed Width 2 |[0|[X]
Link name "bofpl” |E||

Start chainage (455, 74533 .,E.H
End chainage ||559.8063+8 ui.ﬂ
Interval 1 e

Startwidth |25  [kE
End width 25 |k

Extra start Extra end
Absolute  [[]  Cubic ]

Active
I |

[ oK ] [.ﬁ.pply ] [Finish ] [ Help ]

Usethetools shown earlier to change thisto ook as shown at |eft.

You can use the standard Windows cut and paste facilities for
instance to shift chainage values between fields. Double click an
item to highlight it, cut it with (Ctrl X) or copy it with (Ctrl C),
click LB to locate the cursor where you want to placeit (or double
click to highlight an item you wish to replace) and paste the new
entry with (Ctrl V).

Set the start width to 2.5. When finished click LB on Apply and
OK.

Now edit line 3. Click LB on the

M [ eft Side Modifiers

line 3 Command area.

EoX

(5]

The Fixed Width
( Command. | modifier panel pops up
L] width "bofpl™ 397.7453 447.7453 0 2.5 interval 1 extra_start exira_¢ A again.
width "bofpl™ 447, 7453 677.8063 2.5 2.5 interval 1 extra_start E!(tI'E: — Make the changes
width "bofpl” 677.8063 727.8063 2.5 0 interval 1 extra_start extra_t shown to the chainages.
Set the End width to 0.

<

| Modifier set 1 links

| When finished click LB

on Apply and OK.
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The Left Side Modifiers panel redisplays showing the latest link information.

M | oft Side Modifiers

EEX]

These are the finished

[ Command. J commands required to widen
L] width "bofpl™ 397.7453 447.7453 0 2.5 interval 1 extra_start extra_e out the footpath link on the
width "bofpl” 447,7453 677.8063 2.5 2.5 interval 1 extra_start extrz — inside of the bend by an extra
width "bofpl” 677.8063 727.8063 2.5 0 interval 1 extra_start extra_¢ 2.5m.

When finished click LB on
Apply and OK.

<

|| Modifier set 1 links

You can then make a very similar set of changes on the right side. From the MTF Edit menu, click LB on
M odifier s=>Right side

B plan 1

S(=1E

™, (Lip of kerb right)

- | = ol - You will need three linesin the Right Side
) e | R« L.}:ﬁ| ®\| (j\| Nfd k| @| Modifiers panel, each using a fixed width
' \ modifier.
‘lokr’ string

For each linein turn click LB on Fixed=>
Width

M Fixed Width 2 |0 |[X]

Link name Takr™ |E||

Start chainage ([455,7453-23 u!:\.ﬂ
End chainage |[455.7453+8 ui.ﬂ
Interval 1 A

Startwidth (35 —  |k:
End width 45 |k

Extra start Extra end
Absolute Cuhic

Active
[ROAD 15trs—>lokr™ selected |

[ Ok, ] [.ﬁ.pply ] [Finish ] [ Help ]

These are the commands required to taper out the ‘lip of kerb
right’ link on the outside of the bend from 3.5m to 4.5m.

Make sure you tick the absolute and cubic checkboxes.

When finished click LB o\pply andOK.
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M Right Side Modifiers

[ Command. ]
L] width Tokr™ 427.7453 463.7453 3.5 4.5 interval 1 absolute cubic extr
width "okr® 463.7453 661.8063 4.5 4.5 interval 1 absolute cubic extr
width Tokr® 661.8063 697.8063 4.5 3.5 interval 1 absolute cubic ext

v

[ Modifier set 1 links

The finished Right Side Modifiers panel should look as follows

These are the finished commands required to widen out the ‘lip of kerb right’ link on the outside
of the bend by an extra 1m using an absolute adjustment of from 3.5m to 4.5m. The taper sections
will use a cubic taper.

When finished click LB of\pply andOK.

20.2 Incorporating Superelevation on Curves

The template we are applying specifies that the main pavement section of our road has a 3% crossfall from

the road crown to each kerb line. We will now introduce superelevation of a full 3% to the outside ‘lokr’
string into our pavement design. This will apply around the full constant radius and transition spirals
curves. This will require a cross fall template modification to the right side pavement. The left side can
remain as already defined at 3% cross fall.

The transition to full superelevation will be linear (it can be cubic) and begin 28 metres before point TS 3
(chainage 427.745). Full superelevation will occur at point TS 3 (chainage 455.745). The exit conditions
from point ST 3 will be identical but in reverse and apply from chainage 669.806 to 697.806.
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From the MTF Edit menu, click LB on Modifiers=>Right Side

B Right Side Modifiers

EoX

( Comrmand. |
L] width Tokr™ 427.7453 463.7453 3.5 4.5 interval 1 absolute cubic extr
width Tokr™ 463.7453 661.8063 4.5 4.5 interval 1 absolute cubic extr
width Tokr™ 661.8063 697.8063 4.5 3.5 interval 1 absolute cubic ext

(s ]

| Modifier set 1 links |

[

The Right Side modifiers panel pops up. Note that the previously defined modifiers appear. Your
options at this point are that you can edit any of these or add further new modifier commands.

We will create new commands but before we do, it is a good idea to add a comment line to make
it easier to read at alater stage. Place the cursor in the central grey area opposite line 4 and click
LB. The ‘Create modifiers’ panel pops up.

Click LB onComment. In theModify Comment panel, type "SUPER ELEVATION". If you had
a lot of super elevation to do in a big project you could add the chainage values also.

Click on line 5 and from the ‘Create modifiers’ panel, click LBFored=> XFall

The Fixed XFall panel pops up. To achieve the transition required you will need three linesin the Right
Side Modifiers panel, each using afixed XFall modifier. You will need to click LB on Fixed=> Xfall three
times to create the next threelinesin the file

B Fixed XFall

[2][5|B<] ™ Fixed xFall

Flokr™ |

[2]0|X] ™ Fixed xFall
o™ ||

FEX
Fo |m|

Link name Link name Link name

Start chainage 455, 7453-23 u!:\.ﬂ
End chainage [455,7453 ui.ﬂ

Interval O
Start xfall EN
End xfall E:

Extra start Extra end

Absolute
Rotate ] Cubic ]
Active

Start chainage |[455, 7453 quH
End chainage |[s59.5063 .,F\.H

Interval O
Start xfall ER
End xfall O

Extra start Exfeetrrd

Absolute
Rotate ] Cubic ]
Active

Start chainage |559,23063 uﬁ.ﬂ
End chainage [569.3063+28 | Sl

Interval P
Start xfall E
End xfall E:

Extra start Exfeeiryd

Absalute
Rotate ] Cubic ]
Active

["ROAD 15trs->lokr” selected |

[ ok | [apply | [Finish | [ Help |

[ ok | [apply | Finish | [ Help |

[ ok | [apply | [Finish | [ Help |

Line5:

When you are finished with each

Line6:

pandl click LB on Apply and OK

Line7:




Chapter 20 Template Modifiers

B Right Side Modifiers

[ Command. ]
M width “lokr™ 427.7453 463.7453 3.5 4.5 interval 1 absolute cubic extr
width Tokr™ 463.7453 661.8063 4.5 4.5 interval 1 absolute cubic extr
width Tokr* 561.8063 697.8063 4.5 3.5 interval 1 absolute cubic extr
J{ SUPER ELEVATION
wfall Tokr™ 427, 7453 455.7453 -3 3 interval 1 absolute extra_start e»
wfall Tokr™ 455, 7453 669,8063 3 3 interval 1 absolute extra_start ex’
wfall Tokr™ 669.8063 697.8063 3 -3 interval 1 absolute extra_start e

L]

| Modifier set 4 links

The finished Right Side Modifiers to perform this superelevation change should look as
shown in lines 5, 6 and 7.

When finished click LB of\pply andOK.

Thisisagood time to save your edits. From the MTF Edit menu, click LB on Save.

Over the stated chainages, this defines the variation to the cross fall of the fixed link ‘lokr’ from the
beginning of the previous fixed link (the hinge string in this case) to the string ‘lokr’.

A very important feature of 12d is underlining this template modifier command. 12d always linearly
interpolates betweetemplates. This is not to be confused with how a link can be modified between any
two chainages - cross falls and widths can generally be varied in either a linear or cubic manner.

Thus to achieve a linear variation of cross fall i.e. superelevation, one only needs to define the template
geometry at either end of the superelevation. Regardless of the complexity of the road and template
geometry and the number of sections involved, 12d will do all of the calculation for you!

20.3  Widening the Road Out to an Existing Constraint

So far we have specified widening commands that change our template links to predetermined values. We
will now specify widening in terms of other strings already present in our project.

Earlier we imported a 2D string called ‘invert of culvert’ in a model ‘roadwidening’. This string would
typically represent the invert of a culvert or a similar constraint that was to be used to govern the extent of
any road widening. It might be the existing edge of bitumen.

We will now use the template modifier features of 12d to widen our left lip of kerb line out to a theoretical
line that is parallel with the ‘invert of culvert’ string but (say) 1.2m on the road centreline side of it. That is,
we are using a constant offset from a known string. We will do this for only a limited section of the road,
obviously within the length of the ‘invert of culvert’ string.

Whilst we are using a constant offset here, we could have specified a linearly tapering offset or even a
cubically varying offset.
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Itis important to realise that the ‘invert of culvert’ is merely a plan 2D string (no Z values). Whilst the road
will be widened in this area, the road section cross falls (as specified in the template) will be maintained.
Thus the Z values of the left hand lip of kerb line will be calculated by extrapolation from our existing
‘left’ template, plus any other template modifier effects that might be present.

P Plan 1 |: EI@ [ Plan 1 E[E
B o=@ ¢« & @)% <| | % @) || % x| 3|

Road widening string

g

| =@«

‘Invert of culvert’
string

e

To begin operations, turn off the mod®DAD 1 Srsin view ‘Plan 1’ then turn on modeksisbay, road
widening andresheeting.

In ‘Plan 1’ view menu zoom in to the area around the ‘invert of culvert’ as shown above.

From the ‘Plan 1’ view menu click LB ofoggle=>Vertices so that you can see the various points on the
‘invert of culvert’ string.

From the MTF Edit menu, click LB ol odifiers=>L eft Side. The Left Side Modifiers panel pops up.
Note that the previously defined modifiers appear. Add the comment 'ROAD WIDENING" to line 4

B | cft Side Modifiers =13

[ Command. ]
[;] width "bofpl™ 397,7453 447.7453 0 2.5 interval 1 extra_start extra_s 25
width "bofpl™ 447.7453 677.8063 2.5 2.5interval 1 extra_start extre —
width "bofpl® 677.8063 727.8063 2.5 D interval 1 extra_start extra_
/f ROAD WIDENING

| Modifier set 4 links |

[

We will create two new commands. Firstly, place the cursor in the central grey area opposite line 5
and click LB. The Create modifiers panel pops up.

Click LB on Fixed=>Width to string
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M Fixed Width to String [ |[0|[X]

Select the name of the link as previously shown
Link name o™ |E|| ! previously W
Start chainage 529,5503 nf;ﬂ Use the 'measure chainage’ icon to pick the start and
End chainage IW':\H end chainage, by.picking on the start and end of the 'in-
vert of culvert’ string.
Interval 1 A
Click LB on theString button and select the ‘invert of
Side to search Left side v| culvert’ string in model ‘roadwidening’.
Extra start Extra end When finished click LB oApply andOK.
Active
I |
[ Ok, ] [.ﬁ.pply] [Finish] [ Help ]

Back in the Left Side Madifiers panel, place the cursor in the central grey area opposite line 6 and click
LB. The ‘Create Modifiers’ panel pops up. Click LB Bixed=>Width

M Fixed Width  [2][01/[X]
Link name IF“E” Select the name of the link as previously shown

Use the 'measure chainage’ icon to pick the start and end

. Ii C
Start chainage 3295503 “‘"H chainage, by picking on the start and end of the ‘invert of
End chainage  [508.7993 | &l culvert’ string.

Interval 1 A Uncheck the Absolute check box. We want it to be a relative

Start width |—||127 8 adjustment of 1.2m towardslthe qentreline. It is negative since
_ we are reducinghe ‘current’ link distance by 1.2m

End width 1.2 J_;E

Extra start Extra end
Bbsolute [] Cubic ]

Commant When finished click LB oApply andOK.
Active

|| is valid |

[ ok | [apply | [Finish | [ Help |
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M | oft Side Modifiers

[ Command. ]
M width "bofpl® 397, 7453 447.7453 0 2.5 interval 1 extra_start extra_¢ 2
width "bofpl™ 447, 7453 677.8063 2.5 2.5 interval 1 extra_start extrz
width "bofpl™ 677.8063 727.8063 2.5 0 interval 1 extra_start extra_
J ROAD WIDEMING

width Tokl™ 829, 5503 905, 7393 roadwidening-=invert of culvert™ -1
[E] width "okl® 829.5503 908.7993 -1.2 -1. 2 interval 1 extra_start extra

v

| Modifier set 7 links

The Left Side Modifiers panel should now look as shown above.
When finished click LB o\pply andOK.

To ensure that your new changes are saved, from the MTF Edit menu, clickSaBen

Note that in general, the effect of MTF commands are cumulative. Thus by having multiple commands
modifying the one link over a set chainage, it is possible to achieve very complex modifications. You need
to break such modifications into their component parts and then specify them one at atime as we have
done above.

Some care is needed with the order of the modifier commandsin the MTF file. For instance, it would not
make sense to do a relative modification and then have that followed by an absolute modification. The
reverse is fine however aswe saw above. We performed an absolute modification by widening out to a
string and then followed it with a relative modification by reducing the previous widening by 1.2m.

It isimportant to realise that this whole road widening operation is very flexible and not limited to the

pavement surface. For instance, instead of widening the ‘lokl’ string out to the ‘invert of culvert’ string, we
could have widened the ‘bofpl’ string out. In such a case all strings on theahsigeshoulder string such

as the ‘lokl’ string would remain as is i.e. as defined by the ‘FULL LEFT W TABLE DRAIN’ template.
The ‘iodI’ string which is on the outsid# the shoulder string, would be widened.

The rules for changing both width and grade of template links are:

1. All template links are maintained after any changes are performed. If you start with 5 fixed links, you
will still have 5 links regardless of how many modifications are made.

2. Any links that are nathanged by MTF modifier commands will always adopt the value as specified in
the template definition. When specifying a width modification for instance over a set chainage range,
the width of the link will revert back to it's template definition immediately after the end chainage of
the modification.
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20.4  Incorporating a Bus Bay in the Road

One of the strings we imported earlier was called ‘lip of kerb’ in model ‘busbay’. First we need to zoom in
to the ‘busbay’ string.

B Plan 1 FBIX] ®pian 1 =13
BRI EEIER RN ER EEE I ESEE A RE]

The 'lip of kerb’ string is a full alignment string and hence has meaningful vertical geometry. The vertical
geometry of such a string is normally created in exactly the same way that we defined our ‘ROAD 1’ road
centreline. In this case, the vertical geometry came in with the horizontal geometry when we imported the
string. The vertical geometry of the bus bay kerb has been designed so that it is depressed i.e. it is below
the normal kerb line.

An approximate idea of the geometry can be seen in the ‘Section LS’ view below where the ‘lip of kerb’
string has been profiled. The modiel GROUND was added to the view.

£= Section LS "busbay->lip of kerb” Z E|[Z|
B | =[] 8« 2| 3]a] €| x| & @)%/ <| s
L o1 AR-12.355% B, 5% L 3% 1.558%
33 i 3
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We will use this ‘lip of kerb’ string to widen the road as before but this time we will be using the vertical
geometry of the string to determine the kerb.lifleus the pavement cross fall in the vicinity of the bus

bay will be determined by defining the slope of the ‘lokr’ link to be that slope from the previous link (in

this case the ‘ROAD 1’ design road centreline as there is no previous link) to the bus bay kerb. The width
of the ‘lokr’ link in the vicinity of the bus bay will also be defined as the distance from the previous link
(road centreline again) to the bus bay kerb. A smooth transition will be used at either end of the bus bay to
return the pavement cross fall to our standard template value of 3%.

Sidenote In the next Chapter, we introduce a median strip into our road. In this example, it is intentional
that this bus bay widening is being applied outside of the range of the median strip to simplify the
definition. If we were inserting this bus bay in a region where the median strip applied, the cross fall and
widening definition of the ‘lokr’ link would be more complex opposite the median as the previous link
would be the ‘invmedian’ string rather than the road centreline. Always remember that these template
modifier definitions are specifying changes to individual ‘link’ distances and cross falls. All links outside
of the link being changed will move accordingly.

As before, the key information we need to know to create the template modifier commands are the starting
and finishing chainages of the tangent points where the bus bay fits in with the ‘normal’ road kerb line. We
will get 12d to measure these chainages exactly.

Zoom in further on the left hand end of the ‘lip of kerb’ string as shown below. After zooming, click LB
on the ‘+’ sign button and turn on tROAD 1 Strs model. Toggle off the vertices.

™ Plan 1 ™ Plan 1

% c%|®\|@|%|w:|@

\ Normal road template

/ kerbline
e \

Point M (tangent pt)

T

Point N (tangent pt)

Busbay

.

Note that the ends of the bus bay ‘lip of kerb’ string are collinear with the cyan ‘lokr’ string corresponding
to our normal template right hand kerb line. Thus to ensure a smooth transition of templates, all we need to
do is start and stop our road widening at the tangent points where the bus bay ‘lip of kerb’ string matches
up to the ‘lokr’ string.

The first chainages we need are at points M and N (see above). We need these points so that we can
stipulate extra cross section points between M and N to ensure that we get a smooth transition in the highly
curved regions of the bus bay. Remember our normal cross sections have only been stipulated at 5m
centres. In this region we will ask for cross sections at 1m centres.

The next step will be easier if you turn off the road design strings temporarily. Click LB on the ‘-’ sign in
‘Plan 1’, and turn ofROAD 1 Strs. Refresh the view by clicking MB in the View Button Area of ‘Plan 1'.
The ‘lip of kerb’ string should now be clearly visible.
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From the MTF Edit menu, click LB on Modifiers=>Right Side

B Right Side Modifiers

o

( Comrmand.

]

/{ SUPER. ELEVATION

L] width Tlokr™ 427.7453 463.7453 3.5 4.5 interval 1 absolute cubic extr ©
width Tokr® 463.7453 661.8063 4.5 4.5 interval 1 absolute cubic extr —
width okr™ 861,8063 697.8063 4.5 3.5 interval 1 absolute cubic extr

wfall Tokr™ 427, 7453 455.7453 -3 3 interval 1 absolute extra_start e»
E] wfall Tokr™ 455, 7453 66%,8063 3 3 interval 1 absolute extra_start ex’
wfall Tokr™ 669.8063 697.8063 3 -3 interval 1 absolute extra_start e

|| Modifier set 4 links

The Right Side Modifiers panel pops up. Note that the previously defined modifiers appear. Your
options at this point are that you can edit any of these or add further new modifier commands.

To specify the busbay, we will need two new commands: one for width and one for cross fall, start by

adding in another comment "BUSBAY".

Place the cursor in the central grey area opposite line 9 and click LB. The ‘Fixed Width to String’ panel

pops up.
Click LB onFixed=> Width to string
The ‘Fixed Width to String’ panel pops up.

o

M Fixed Width to String

Link name IF“E”
Start chainage [779.0192 ui|
End chainage l342.7929 ui|
Interval l%‘dﬁ
Side to search W V|

Extra start Extra end

Active
I |
[ K ] [.ﬁ.pply] [Finish] [ Help ]
ebruary 2007

Typein thelink name lokr

To find the ‘exact’ start chainage for the modifier
select the ‘More Information’ icon

Use the 'measure chainage’ icon to pick the start
and end chainage, by picking on Point M (in the
previous diagram) and Point P (in the next
diagram)

We can generate closer spacing of the sections
along this modifier. This will give a better fit to
the string. Type id for the ‘Interval’

Click LB on theString button and select the ‘lip
of kerb’ string in model ‘busbay’.

When finished click LB o\pply andOK.
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B Plan 1 = B)X] | % pan 1 - B

gl

| =| @]«

S /

Point O

B EIE I EIER AR E

% &| &[4 <| s €

Back in the Right Side Modifiers panel, place the cursor in the central grey area opposite line 10 and click
LB. The Create modifiers panel pops up. Click LB on Fixed=>Xfall to string.

The ‘Fixed XFall to String’ panel pops up.

M Fixed XFall to String  [= ][0 X]

_ Type in the link naméokr
Link name Tokr™ |E|| , _ , _
_ . Use the 'measure chainage’ icon to pick the start and
fEIEEIE 773.8132 =4 end chainage, by picking on Point M and Point P.
i [
R 842735 24 We can generate closer spacing of the sections along
Interval 1 e this modifier. This will give a better fit to the string.
busbay—=lip of ke Type inl for the ‘Interval
Side to search Rightside v| Click LB. on .theString button and select the ‘lip of
kerb’ string in model ‘busbay’.
Extra start Extra end o ]
When finished click LB o\pply andOK
Active
I |
[ ok | [Apply| [Finish| | Help |
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B Right Side Modifiers

That completes our Right

( Command. | Side Modifiers.
[L] width Tlokr™ 427.7453 463.7453 3.5 4.5 interval 1 absolute cubic extr * The Right Side Modifiers
width Tokr™ 463.7453 661,8063 4.5 4.5 interval 1 absolute cubic extr panel should now look as
width “okr” 661.8063 637.5063 4.5 3.5 interval 1 absolute cubic extr shown.
J{ SUPER. ELEVATIOM Click LB on Apply and
xfall "lokr™ 427, 7453 455.7453 -3 3interval 1 absolute extra_start &> OK.

ufall Tokr™ 455.7453 669.8063 3 3 interval 1 absolute extra_start ex To ensure that your new
xfall Tokr” 659.8063 697.8063 3 -3interval 1 absolute extra_start e changes are saved, from
J/ BUSBAY the MTF Edit menu, click

LB on Save and click on

[I] width Tokr® 779.9192 842, 7929 "bushay-=lip of kerb”™ 1 interval 1 ab: Yes to save the changes.

10 | wfall Tokr™ 779.9192 842, 7929 "busbay-=lip of kerb™ 1interval 1 abs:
11 ] v
[ Modifier eet 10 links

20.5 Resheeting a Road

We will now introduce a further template modifier feature that permits 12d to perform resheeting
calculations. Whilst 12d currently has features to optimise resheeting operations, it also has afacility to
modify the cross fall of aroad surface such that it most closely matches the existing surface. Thisis done
by surveying the existing edge of pavement, introducing that three dimensional string into 12d and then
defining the cross fall of the road to pick up the existing edge points. We will now do this and at the same
time, widen this section of new road to make it a constant 3.5m width (assumes the existing pavement edge
deviatesin plan along the road giving a varying pavement width).

Whilst we could also have surveyed the existing ‘road crown’ and used that as our road centreline, for the
purpose of the tutorial, we will use our existing ‘ROAD 1’ design string as our road centreline. Thus our
new road will have cross falls defined by the slope between the ROAD 1 design alignment and our existing
pavement edge.

Note on resheeting operatioWhilst we are not demonstrating it here, a further feature of 12d permits
width and crossfall links to be defined as the distance and slope respectively betweensrigds.o

Those strings could be the existing road crown and existing pavement edge. It is also possible to translate
both of these strings by (say) 100mm vertically to define the finished pavement surface.

A 3D string (i.e. a string with levels) called ‘existing edge’ in model ‘resheeting’ has already been
imported.
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From the ‘Plan 1’ view click LB on Fit. Then Zoom in as shown below. From the ‘Plan 1’ view click LB

on Toggle=>Vertices so that you can see the various points on the ‘existing edge’ string. (or if you can’t
see the Toggle menu item, place the cursor in the View Button Area of ‘Plan 1" and click RB to pop up the
View menu. Click LB ortettings=>Toggle=>Vertices). Turn on thd.ine Snap.

B Plan 1 EE)X] B pian 1
Bla=lalglee k<ol | B & =|al¢xal x4 < s

Edge of /

existing

pavernent \

From the Main menu, click a&rings=>Inquireto perform a String Inquiry. Click on the green ‘existing
edge’ string. Note that in the information panel that pops up, the string is a 3d string and it has meaningful
profile Z values (observe a prof z value around 58).

From the MTF Edit menu, click LB oM odifiers=>Right Side. Add the comment "RESHEETING"

B Right Side Modifiers Al=.3
[ Command. ]
M width "lokr™ 427.7453 463.7453 3.5 4.5 interval 1 absolute cubic extr To set the cross fall
width "lokr™ 463.7453 661.8063 4.5 4.5 interval 1 absolute cubicextr — of the ‘lokr’ link to
width “lokr™ 661.8063 637.8063 4.5 3.5 interval 1 absolute cubic extr be the same as the
Jf SUPER. ELEVATIOMN f}I’O.SS' fall to th,e
existing edge
wfall Tokr™ 427, 7453 455, 7453 -3 3 interval 1 absolute extra_start e» string, we will need a
wfall Tokr™ 455, 7453 669.8063 3 3 interval 1 absolute extra_start ex new Xfall to String
wfall Tokr™ 669.8063 697.8063 3 -3 interval 1 absolute extra_start e» command.
/f BUSBAY Place the cursor in
width Tokr™ 779.9192 842, 7929 "busbay-=lip of kerb® 1 interval 1 ab: the central grey area
wfall Tokr™ 779.9192 842, 7929 "busbay-=lip of kerb™ 1interval 1 abs: Olpplfiiée ll[?]e 12 and
CliC . e
/I RESHEETING - ‘Create modifiers’
4 panel pops up.
| Modifier set 11 links |
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Click LB on Fixed=> XFall to string. The Fixed XFall to String panel pops up.

M Fixed XFall to String  [= |[01[[X)
Link name lokr |E||

Type in the link naméokr

On this occasion we won't bother to give a start and

:ﬁ.ﬂ end chainage as 12d can read the chainages from the
0 | start and end of the string we select.
[=

Interval Y Click LB on theString button and select the ‘existing

- : : edge’ string in model ‘resheeting’.
resheeting->exis

Side to search Right side v|
Extra start = When finished click LB oi\pply andOK
Active
I |
[ 0K, ] [.ﬂ.pply] [Finish] [ Help ]

B Right Side Modifiers

[ Command. ]
L] width Tokr™ 427.7453 463.7453 3.5 4.5 interval 1 absolute cubic extr
width "lokr™ 463,7453 6618063 4.5 4.5 interval 1 absolute cubic extr —
width Tokr” 661.8063 697.8063 4.5 3.5 interval 1 absolute cubic extr
/I SUPER. ELEVATIOM

wfall Tokr™ 427, 7453 455.7453 -3 Jinterval 1 absolute extra_start e»

wfall Tokr™ 455.7453 669.8063 3 3 interval 1 absolute extra_start ex’
wfall Tokr™ 659.8063 697.8063 3 -3 interval 1 absolute extra_start e»
/f BUSBAY

width Tokr™ 779.9192 842. 7929 "busbay-=lip of kerb™ 1interval 1 ab:
wfall Tokr™ 779.9192 842, 7329 "busbay-=lip of kerb™ 1 interval 1 abs:

// RESHEETING

xfall Tokr™ Snull Snull “resheeting->existing edge”™ 1 interval 1 absolut
|| Modifier set 12 links |

The Right Side Modifiers panel should now look as shown above

Click LB on Apply andOK.

To ensure that your new changes are saved, from the MTF Edit menu, clickSaBeon

That completes enough Template Modifier commands for now. So that we can see any subsequent changes

during the redesign of our road, turn the road design strings back on. Click LB on the ‘+’ sign button in
‘Plan 1’ and double click LB oROAD 1 SrsandROAD 1 Sects. Toggle off the vertices.

Click LB onFit to fill the view.
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20.6 Re-Applying the Modified mtf File (second time)

To re run the Apply Templates Function click LB on Design=>Apply=>Apply Many and the Apply
Templates Function panel will pop up, or...

3 . . . .
:;i?;r 3 If the Recalc panel is on display, you can also pull up the same panel by walking right
Edit data on Editor=>ROAD 1 from the Recalc menu.

Recalc 3

Recalc all

User k

Edit chain *

Fun chain *

B Apply Templates Function

Main lMDdE|S] Misc ]Tln ] Sight ] Filter ] Resume ] Flot ] Tadpoles ]
Function name IW‘B |
- oo ||
MTF file [Roap Lmtr |5
V& compatible |:|
[ | [ |
Reference lm % |
&
Start chainage . u!:\|
End chainage uf\
Section separation lﬁd&
Feport file lm _J|
! |

Click on the icon in th&unction namefield and a list of available functions will pop up. Click R®AD
1. This was the name we gave our first Apply Many attempt. The various answers we gave last time should
reappear.

Nothing should need changing.
If you didn't set up the mtf file you can use fiROAD1.mtf from the ‘Template files’ choice list
Click LB on Apply to process the Apply Many function.

All of the strings in thd(ROAD 1 Strs, ROAD 1 SectsandROAD 1 Polys models will be deleted and
replacecby recalculated strings. This happens e@nle you run the Apply Many function so you don’t
have to delete any of the old strings manually.

The new strings will appear after a short processing delay.

Note the revised cut, fill and balance calculations at the base of the panel. These volumes have been
calculated from the combined effects of our revised road geometry.
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Zoom and Pans can then be used in the Plan view to have a closer look at the revised road design.
Zoom in around the widening strings near the end of the road

B Plan 1 [=][B)[X] = section XS "ROAD 1 Sects->desi.... [= |[B[X]

B & =| & | %@ =] El el 28| | € %

J';; i

il

;%ﬂ%f#ﬁ ',.-—-—
il

Busbay
widening

B Plan 1 [=][B)[X] | = section XS "ROAD 1 Sects->desi... [= |[B][X]
< 2| | Bl & == &« >t &«

Yyl

M//////////,,W |

Resheseting
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B Plan 1 [=J[B]X]| = section XS "ROAD 1 Sects->desi... [= |[B][X]
B2 =|a ||| alx] <| o § B | == )&« 2] al <

Widening

We will now make further changes to our road.

Note how we are incrementally building up and applying these changes. As the designer, you decide how
many changes you make before reapplying them. It is usually wisest to only make afew changes at atime,
get them right, and then proceed on to the next ones. In this manner, if things go wrong with your design,
you only need focus on your latest changes.
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21 Median Strip

21.1 Inserting aMedian Strip along the Road Centreline

Whilst there are avariety of ways of doing this, we will initialy do it by duplicating and modifying our
existing template to include the median geometry. This example illustrates the starting and stopping of
templates when adjoining templates have a different number of links. These templates can typically be
0.1mm apart at a particular chainage (to ensure that volume cal culations are not impacted). It also shows
the use of ‘hinge modifiers’ when applying templates to allow the actual point of application of the
template to be displaced from the theoretical point of application as defined by the hinge string.

It is useful at this time to review 12d’s rules for template file application.

1. If one template stops at the same chainage that another template begins, then the two templates must
have the same number of fixed and variable links. The templates will be varied linearly from the
stopping template to the starting template over one section separation distance.

2. Ifthere is a linear variation between two templates, the two templates must have the same number of
fixed and variable links.

3. If two templates do not have the same number of links, they must be separated by a gap i.e. by a region
with no template. This gap can be 0.1mm wide so as not to affect volume calculations.

21.2 Creating the Median template links

We begin setting up our median strip by duplicating the existing ‘FULL LEFT’ template.

B Copy Template

o

Cld template
Mew template

FULL LEFT =)
[EFT W MEDIAN

Copy|

[Finish] [ Help ]

B Copy Template

EoX

Old template
Mew template

FULL RIGHT
GHT W MEDIAN | 68|

copy]

[Finish] [ Help ]

From the main menu click LB on
Design=>Templates=>Copy
Click LB on the ‘More Information’ ict @l

for the ‘Old template’ field to pop up a list ot templates. Click
LB on‘FULL LEFT'. Press the Enter key and type the new
name ‘FULL LEFT W MEDIAN'. Click LB onCopy to force
the duplication.

Repeat the copy process for the ‘FULL RIGHT W MEDIAN’
template that is used on the right side of our road.

Click LB onFinish to complete the panel.
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STANDARD RIGHT TEMPLATE WITH SUFFIX r SHOWN
(STANDARD LEFT TEMPLATE ISSIMILAR BUT WITH SUFFIX 1)

/ Theoretical point of application of template bokl bofpl
Al \ tokl \
topmedianl
lokl
B = m—
- = D
C
Hinge point invmedianl S
I [
Width 0.7m 0.3m 2.5m
Slope 0% -40% -3%

The dark line shows template 'FULL LEFT W MEDIAN’. Template 'FULL LEFT is identical but
without the median i.e. the 3.5 m pavement width extends from B to D at 3% cross fall.

Distance AB is 0.090m. The adopted hinge point for the application of all templates will be at point
B. This requires template 'FULL RIGHT W MEDIAN’ to be applied with a hinge modifier vertical
offset distance of 0.090m

From the main menu, click LB on Design=>Templates=>Create/edit

B Template Create/Edit E|ﬁ| EI

Click LB on the ‘More Information’ icol @l
Template name [EFT W MEDIAN ,
for the ‘Template name’ field and select template ‘FULL
| LEFT W MEDIAN’ with LB. Click LB on Fixed to edit
Final Cut/Fil the details of the fixed links in this template.
Finish
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M Fixed Template - "FULL LEFT W MEDIAN"

EoX

Width |Height |>{Fa|| % | Mame |::n|nur
1(3.5 -3 k] oyan
o|0.45 -0.04 iokl | dark blue .
"3 (0.04 tokl | blue .
7 0.11 bokl | green .
? 4,16 2.5 bofpl | dark green .
o e 4
ﬂr -{
|| valid colour
[ ok | [ Apply | [Draw | [ Finish |

The template will initially
appear as follows

Position the cursor on line 1
over the number 1 at the left
hand end and click RB.

In the popup, click LB on Insert. A blank line will be inserted at line 1 and all existing

lines pushed down oneline.

Repeat the process so that two blank lines have been inserted at lines 1 and 2.

Now fill in the panel as shown for lines 1 and 2.

M Fixed Template - "FULL LEFT W MEDIAN"

EoX

Width | Height | ¥Fall % |Mame Colour |
1(0.7 i topmedianl | orange
T 0.3 -40 invmedianl | off yellow
? 2.5 -3 okl cyan
4|0.45 |-0.04 ikl dark blue
5 |0.04 tokl blue
? 0,11 bkl areen
? 4,16 2.5 bofpl dark green

imvmedianl

L
lopmedianl

ek

ke Fi |

| valid colour
Lok | | Anply | (Draw | [ Finich |
= S = =~ =

Finally, on line 3, make sure
that you reduce the width of
the carriageway from 3.5m to
2.5m wide.
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Thisis so that the 1.0m wide median isinserted into the overall road geometry without widening the outer
kerb lines etc. Lines 4 through 7 (renumbered, as shown above) are unchanged. Note that by changing the
link distancesin this way, the old strings remain the same distance from the template centreline as before.

Click LB on Apply and OK

M Fixed Template - "FULL RIGHT W MEDIAN"  [2][51/(X]

Width |Height |>{Fa|| % | Mame | Colour
1|0.7 0 topmedianr |orange
3 0.3 -40 invmedianr | IR0 I
3 (3.5 -3 lokr cyan
4|0.45 |-0.04 iokr dark blue .
s|0.04 0.15 tokr blue .
50,11 0 bokr green .
? 4,16 2.5 bofpr dark green .
cc
mm . u
g o2 Z £
‘%E ] I
=
=
| valid colour |
Lok | [apply]  [Draw]  [Finish]

Click LB on Apply and OK
Click LB on Finish to exit the ‘Template Create/Edit’ panel

Repeat the whole process for
the rightside template

‘FULL RIGHT W

MEDIAN'.

Note that all values are the
same as the left side. The
only difference is in the
naming of the links — suffix
of ‘I' on the left and a suffix
of ‘r’ on the right.
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21.3 Useof Hinge point modifiers
In the template diagram, the ‘theoretical’ point of application of template ‘FULL LEFT' is at Point B.
Because of the way we have defined it, the ‘theoretical’ point of application of template ‘FULL LEFT W
MEDIAN' is at Point A. To ensure that these two templates are applied in a manner in which they match
up in adjoining sections, a hinge modifier must be introduced for template ‘FULL LEFT W MEDIAN'.
The hinge point (i.e. the point of application of the template) for ‘FULL LEFT W MEDIAN’ must be
raised by 0.090m or else the template will be applied too low into the profile causing an unwanted step in
our road.
We will start the median strip at chainage 700 and stop it at chainage 850. The hinge modifier command is
used to change the location of the hinge point. In particular, as we only wish to move the hinge point
vertically (it could be moved laterally as well) we must use the ‘height’ modifier within the Hinge
Modifier command.
Before we do this we will make a copy of the existing ROAD 1.mtf so that we can refer back to it at a later
date. To make a copy of the template file, gBésign => MTF => Copy MTF.
B Copy an MTF Q|ﬁ|@
Select the ROAD 1.mitf file from thd TF to copy icon.
MIFtocopy  [ROAD Lmtf || _
Type inROAD 1w MEDIAN for theTarget MTF.
TargetMTE [ MEDIAN.mt] _ ,
Click onCopy to make a copy of the ROAD 1. mtf file.
Copy all backups ]
|
Copy Finish
Open the new mitf file for editing by clicking @esign => M TF => Edit => ROAD 1w MEDIAN.mtf.
To make changes to the Hinge modifier, in MEF edit panel click orHinge.
M Hinge Modifiers E“E|E|
[ Command. ]
L] =
v
I
The Hinge Modifier panel pops up with all fields blank.
Offset Place the cursor in the central grey area opposite line 1 and click LB.
Height . , -
Offsetm‘sﬁg\ The ‘Create’ modifier panel pops up.
Heighttosting |~ Click LB on Height
Coord to string .
Nohinge .. The Height panel pops up.
Comment i
ebruary 2007 Page 289
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B Hinge Height EHE@
Start chainage (700 dﬁ.|
End chainage  |[z50 u!:\.|

"

Startheight 0000  |Jf

End height IWM.
Extra start Extra end
absolute  []  Cubic F]

I |

[ ok | [Apoly | [Finish | [ Help |

Fill in the panel as shown.

Uncheck the Absolute check box as our heights are relative
to our design centreline.

Click LB onApply andOK

B Hinge Modifiers

O —

Command. ]
eight 700 850 0.09 0.09 extra_start extra_end '

el

| Hinge Modifier set 2 links

The finished Hinge Modifier panel should look as shown above

Click LB onApply andOK

Note that this modification isto the hinge point and hence appliesto all templates applied on both sides of

the road.

Setting up the Application of the Median Template

In addition to changing our hinge point, we must now stipulate that on the left side of the road, we will use
template ‘FULL LEFT W MEDIAN’ within the above chainage ranges and on the right side of the road the
template ‘FULL RIGHT W MEDIAN'.

The latest changes to the left_side and right_side definitions are now as shown below
From the MTF Edit menu, click LB ohemplates=>L eft Side



Chapter 21 Median Strip

The Left Side Templates panel
pops up with the commands
created previously on display.

M | oft Side Templates E| @Ile

Chainage |Template 1 Template 2 |Cumment | .
First we need to use the
1218605 |FULL LEFT W TABLE DRAIM template modifier ‘edit’
| 2|926.5046 commands to ‘push’ line 2 down
3 one line.

|| | Place the cursor over the line
number button ‘2’ (at the left

end of line 2) and click RB. This

pops up the line editor menu.

Insert above
Insert below
Delete

Clear

Cut

Copy Repeat this to add another new line
Paste

Click LB onlnsert above.

This will insert a blank line before line 2. ‘Old’ Line 2 will now appear as ‘new’ line 3.

M | eft Side Templates

Chainage | Template 1 Template 2 | Comment |
21,8605 | FULL LEFT W TAELE DRAIN

Your Left Side Templates
editor panel should now appear
as shown left

926.5046

[ [ &[] ]m

We now need to insert chainages on lines 2 and 3 corresponding to where we want the median to start and
end, but first change the template in line 1 to ‘FULL LEFT’ - we do this as we modified full left and not
FULL LEFT W TABLE DRAIN and hence the number of links are still the same.

In the chainage field for Line 2 type 700.

In the ‘Template 1’ field opposite line 2, click RB and double click LB=ai.L LEFT W MEDIAN.
This tells 12d that on the left side of the road we wish to start using this template at chainage 700.

At chainage 850, we need to return to the temglblieL LEFT so in line 3 type in 850 for théhainage
and selecFULL LEFT for Template 1.
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M | oft Side Templates

Chainage |Tem|:|late 1
21,8605 |FULL LEFT
700 FULL LEFT W MEDIAM
350 FULL LEFT

nge.ﬁnqﬁ

5

1
2
3

Template 2 |Cumment |

| Template <FULL LEFT > exists

The finished panel should now
appear as shown left

When finished click LB on
Apply andOK

To ensure that your new changes are saved, from the MTF Edit menu, click LB on Save.
You then need to make a very similar set of changes on the right side. From the MTF Edit menu, click LB

on Templates=>Right side

M Right Side Templates

Chainage | Template 1

21.8792 | FULL RIGHT
oo FULL RIGHT W MEDIAM
a50 FULL RIGHT

4 926.5133

[ = [=n ]

Template 2 |Cumment |

| Template <FULL RIGHT > exists

The finished panel should
appear as shown left

When finished click LB on
Apply andOK

To save your latest changes and exit from the MTF Edit menu, click LB on Save & Finish then select Yes

to confirm.

So that we can see any subsequent changes during the redesign of our road, make sure that the road design
strings are turned on. Click LB on the ‘+’ sign button in ‘Plan 1’ and double click LB@AD 1 Srsand

ROAD 1 Sects. Click LB on Fit to fill

the view.
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21.5

Re-Applying the Modified mtf File (third time)
That completes the Template Modifier commands to insert a median strip.
We will now apply this latest version of our changed ‘many template file'.

If the Apply Templates Function panel is not already on display, from the Main menu, click LB on
Design=>Apply=>Apply Many and the Apply Templates Function panel will pop up.

B Apply Templates Function

Main lMDdE|S] Misc ]Tln ] Sight ] Filter ] Resume ] Flot ] Tadpales
Function name WE
Tin T
MTF file RoAD Lmtf |3
V& compatible |:|
IS IS

Reference \D CL->ROAD 1 ﬂ

Ll
Start chainage lﬂi ﬂ
End chainage m
Section separation lﬁi H
Report file m ﬂ

I

Click LB on the icon for the ‘Function name'’ field to pop up a list of available functions. Click LB on
ROAD 1. This was the name we gave our first Apply Many attempt. The various answers we gave last time
should reappear.

Note that theM TF File field is set to use ROAD 1.mtf, however we wish to apply the MTF file containing
the Median Strip and hence we need to select this mtf file. Click on the folder icon, nd from the pop up list,
selectROAD 1 W MEDIAN.mtf.

Click LB onApply to process the mtf file.

As before, all of the strings in the design strings, sections and polygons models_will be deleted and replaced
by recalculated strings. This happens dank you run the Apply Many function so you don’t have to delete
any of the old strings manually.

Note the revised cut, fill and balance calculations at the base of the panel. These volumes have been
calculated from the combined effects of our revised road geometry.

Click LB onFinish to terminate the panel.
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Zoom and Pans can then be used in the Plan view to have a closer look at the median

B Plan 1 [=])B]|X] == section XS “ROAD 1 Sects->desi... [= |[B][X]
e VA
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22 Boxing

22.1 Overview

Boxing in the context of 12d is the excavation required to form up the subgrade of aroad. Generating
boxing means creating the strings and sections that represent the surface of the boxing excavation. A
boxing surface TIN can then be created from these strings and boxing quantities cal cul ated.

Boxing is defined in terms of boxing ruleswhich are stored in aboxing file. Each boxing rule specifiesthe
width and depth of boxing in terms of the geometry of the road template links. The beauty of this systemis
that if you (say) widen the lip of kerb link i.e. the road surface at a bus bay, by default the boxing widens
accordingly to match the road surface. This happens automatically and only has to be changed by
exception. In most cases, thisis exactly the behavior road designers are looking for.

This clever design feature means that boxing is quite simple to implement. The easiest way to generate
boxing isto complete the design of the surface of your road first and then implement boxing afterwards.

Applying boxing is very similar to applying a template. Boxing can be applied as part of the MTF ‘Apply
Many’ process or it can be applied in a standalone manner. Most users prefer to use the former of these two
ways. Boxing is then specified and stored as just another part of your MTF file.

In general, there are two steps to boxing — defining it and then applying it. Boxing is easy to apply.
However, defining boxing is more complex than applying it. This is generally not a problem as often

within an organization, only one specialist person need be involved in setting up all of your boxing rules.
Boxing rules often don’t change from client to client or project to project for a particular client. Thus once
these rules are setup, they don’t need much attention. All you as a 12d user needs to know is the names of
the various boxing rules and how to apply them.

This chapter will focus on applying boxing that is already defined.
The Boxing (.bf) File

A boxing file is a simple ASCII file and always has the suffix ‘.bf’. A boxing file will contain one or more
‘Boxing Rules’. Thus all the rules for a particular client or project can be stored in one file for
convenience. Boxing files can be copied from project to project etc just like mapping files. They can also
be stored in the user library on a server so that all users can access the one master boxing file.

The easiest way to learn about boxing is simply to use it. We will now use several existing ‘Boxing Rules’
to generate longitudinal boxing strings and boxing sections.

22.2  Applying Boxing from the ‘Apply Many’ Command

In the Chapter 20 Template Modifiers, we designed the road ‘ROAD 1’ using the mtf file ‘ROAD 1.mtf".
We will make a copy of this mtf file and then add the boxing and rerun the ‘Apply many’ using this new
mtf file. Observe that the ROAD 1.mtf was before the median was added but it still contains all of our
road widening and bus bay. We will use this file as a starting point for implementing boxing.

Next we need the ‘Recalc’ menu on display. This should be torn off by clicking LB on
Utilities=>Recalc=>[Recalc] and positioned somewhere on the left hand side of your screen.

From the Recalc menu, click LB &ditor=>ROAD 1.

The Apply Templates Function panel will pop up with the values that were set last time we ran this
function.
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B Apply Templates Function E”E'E'
Main andeIs ] Misc ] Tin ] Sight ] Filter ] Resume ] Flot ] Tadpaoles ]
Function name W‘ﬁs |
Tin W & |
MTF fle [w mEDIAN.mtf | 5]
V& compatible |:|

[ | [ |

Reference Im % |

&
Start chainage ||EI7 n!:\|
End chainage df\‘
Section separation Iﬁd&
Repart file Im‘@|

[ |

Changethe MTF filefrom ROAD 1w MEDIAN.mtf to ROAD 1.mtf to ensure that we no longer have the
median strip in our design.

To see the results of thisfile, click LB on the Apply button at the base of the panel. Your ‘Plan 1’ view
should now show the revised strings and sections along ROAD 1.

We now want to make a copy of ‘ROAD 1.mtf’ and store it's contents in a new file ‘ROAD 1 w
BOXING.mtf’ (Road 1 with boxing). We will then implement our boxing changes into this new file and
rerun the revised design.

To generate boxing strings and sections, we make use of the previously createdR@d@de|$ Box strs
andROAD 1 Box sectsas shown in thélodels tab of theApply Templates Function.

To make a copy of the MTF file, click on Design=>M TF=>Copy MTF. Select the ROAD 1.mtf file as
the MTF to copy and type ROAD 1w BOXING inthe Target MTF field. Click on Copy.
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ROAD 1w BOXING.mtf

ROAD 1w MEDIAN.mtf
ROAD 1.mtf

We now want to make interactive changes to file ‘ROAD 1 w
BOXING.mtf’ to implement boxing along the entire road.

In the Apply Templates Function ‘ROAD 1’ panel, opposite the
Templates file field, click LB on thiolder icon and click LB on

‘ROAD 1 w BOXING.mtf’ to highlight that file. Click LB on the

Select button to place the name back in the Templates file field (or just
double click LB on ‘ROAD 1 w BOXING.mtf’ to highlight and select).

It is essential that you edit file ‘ROAD 1 w BOXING.mtf’, not ‘ROAD
1.mtf’. Make sure that the nanROAD 1w BOXING.mtf is visible
in the ‘Templates file’ field before proceeding further.

ROAD 1w BOXING. mtf
ROAD 1w MEDIAM.mtf
ROAD L.mtf
<
| Select
[Lib] 3
[User Lib] 2
[Browse]
[Open]
[Open with]
[Edit file]
[Celete file]

In the Templatesfile field of

the Apply Templates Function ROAD 1w BOXING. mtf
: Templates 3
panel, click LB on the folder erls 5
L con tq bring up the pwectory Hinge
.mtf listand thenclick LB on Madifiers b
[Open]. Stripping
The MTF Edit menu for LT g
ROAD 1w BOXINGmtf will ‘S*i'rt_'ﬂ“
ings
appear. Save
Recalc
shift
CQuit
Save & Finish

From the MTF Edit menu, click LB on Boxing=>File

M Boxing File  [= |[0|[X]
Boxing fle || BOXING.bf ﬂ BOXING.bf. Thisis the file that contains our various boxing
Comment rules.

From the User Library of the popup panel, select the name

Click LB on Apply and OK.

[ oK. ][Apply ][Finish ][ Help ]

Generdly, we apply boxing on the | eft side only. Boxing is always applied from left to right and typically
spans the entire width of the road. It is permissible to refer to links on the right hand side from boxing
applied on the | eft so thereis very little reason to ever specify boxing on the right side.

From the MTF Edit menu, click LB on Boxing=>L eft side

The boxing rules we are going to apply is full boxing down the entire length of the road.
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M [ eft Side Boxing

E0X]

Fill in the panel as shown.

Chainage Boxing

| Comment |

1 full boxing

3915.5045

Thisisinterpreted as starting at Chainage
21.8792, use ‘full boxing’ until the end of the
road (Ch 926.5046). Note that the chainages
given are the chainages of the first and last

|| is valid

| full cross section, spanning the full width of

the road.

Lok | [apply ]

[ Finish |

[ Help |

Click LB on Apply and OK to close down the panel.
From the MTF Edit menu, click LB on Save & Finish and Yes to shut down the MTF Edit session.

B Apply Templates Function

EoX

Function name
Tin
MTF file

V& compatible

Reference

Start chainage
End chainage

Section separation

Main lMDdE|S] Misc ]Tln

[ N

] Sight ] Filter ] Resume ] Flot ] Tadpaoles ]

ROAD 1 el
GROUND |
L w BOXING.mt | 3|

[

[ N
[Gasrom 1|t |
&)
[
D—
(E—

Report file Im |.':l|
I |

From the Apply Templates Function panel for function ‘ROAD 1’, click LB orAthply button at the base

of the panel.

The ROAD 1 Strs and ROAD 1 Sects should be recalculated but this time with boxing.
We will assume that you have your ROAD 1 Strs and ROAD 1 Sects turned on in View ‘Plan 1'.

You should now be able to add in modeBAD 1 Box Strsand ROAD 1 Box sectsin view ‘Plan 1’ and
you should see your boxing strings and sections overlaying your surface longitudinal strings and cross
sections. The box strings are coloured red and the box sections are coloured orange.
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¥ Plan 3

B[x] =| & | & ®| % | 3]

To see these strings in isolation,
create a new view with
View=>New=>Planandturnon
modelsROAD 1 Box Srsand
ROAD 1 Box sects.

Keepthisview ‘Plan 3’ forfuture
use

22.3 Reviewing your Boxing by Cross Section
It is assumed that you have a ‘Section XS’ view which is used to profile cross sections. We should be able
to profile any cross section and see the corresponding boxing section.

Firstly, click LB on the '+’ sign button and add mod®DAD 1 Box sectsto View ‘Section XS'. Set the
vertical exaggeration back to 2x.
If you click LB on theProfile button and then point to a red cross section string in the bus bay area, you

should see the cross section profiled with the orange boxing section beneath the surface. The boxing string
is visible because it falls within the corridor of the cross section string being profiled.

Z Section XS "ROAD 1 Sects->design 810" M=E3

g i

&= ] Gl e =2 e @) ¢ @la @4 <| sl

Note how the right hand carriageway has been widened and graded to the bus bay string and the boxing
string has in general followed this same geometry. This happens by default to make your life easy as a road
designer!

The following view shows a profiled cross section at Chainage 590 on the left hand curve where
superelevation is implemented. Again observe how the boxing runs parallel to the surface strings.
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= Section XS "ROAD 1 Sects->design 590" M=

g

& == @« =8| a =

x| & al | x| o

More Complex Boxing | ssues

In the above example, the boxing rules in file ‘BOXING.bf’ have been set up to link in closely with the
templates we are using. These are defined in the templates file ‘ROAD TEMPLATES.tpl'. The interaction
can be summarised:-

Left Template Right Template Boxing rule

FULL LEFT FULL RIGHT full boxing
FULL LEFT w MEDIAN FULL RIGHT w MEDIAN boxing_u_median

If we created a template for intersections then we would need to also use the appropriate boxing found in
the BOXING.bf file:-

FULL LEFT w KERB none boxing u intersection left
none FULL RIGHT w KERB  boxing u intersection right
LEFT KERB ONLY RIGHT KERB ONLY boxing_u_kerb_returns

Note: This interaction is essential. If at any time you change the link names in your template, you will
need to change your boxing definitions to match.

The second line of the above table specifies the templates which include the median strip down the centre
of the road. If you were to recalc the function ‘ROAD 1’ but this time use MTF file ‘ROAD 1 w
MEDIAN.mtf’ (after editing it to include the boxing as shown above), you will observe that the boxing has
been setup to go under the median.

This is shown in the following view.
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Z Section XS "ROAD 1 Sects->design 720" M=E3

x| & al % <|s

g

B & == @« =21 |l

Thisisthe reason that a further boxing rule had to be created to cater for boxing under the median strip. If
you had used ‘full boxing’, the boxing section would have ‘stepped up’ under the median as shown below,
which is probably not what you want to happen.

= Section XS "ROAD 1 Sects->design 720" M=1E3

g i

| | @] @] %| | s

B ¢ =>] &l 2va
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23

Creating A Surface of the Road Formation

Assuming that the design is now finished, we could create a ‘Road Formation’ TIN by combining the
design strings from these various road elements into one TIN.

As a reminder, TIN is just an abbreviation for a surface. It stands for ‘Triangular Irregular Network’. The
steps to create the Road Formation TIN are

1. Assemble the appropriate design string models in a View

2. Create a TIN from all of the strings that are on display in the View
3. Null out superfluous triangles

4. Create a TIN Boundary

For each road element we must turn on the design strings that have been created during the design process.
These are typically the longitudinal strings and cross sections. This is certainly a legitimate method for
creating the triangualtion of the road surface, but 12d can do it all automatically for yol pptlre

Many function.

From theRecalc panel click orEditor => ROAD 1 to bring up theApply Templates Function panel. In
this panel so far we have concentrated on the first two Nédis, andModels. We willl now look at two
more tabs, th&in and theFilter tab.

Click on theTin tab.

B Apply Templates Function

Main ] Mu:uu:lels] Misc  Tin lSight ] Filter ] Resume ] Flot ] Tadpoles ]

Create road tin  []
|
|
|

=
I

When you click on th€reateroad tin check box, 12d unlocks the fields below. Fill in the panel as
shown below. Notice that when you type in Bwad tin name, if you press the enter key, 12d will
automatically fill in theM odel for tin field.

February 2007 Page 303
= == — > > 72
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Create road tin

Road tin W @
Colour for tin Im— !
Model for tin [inROAD 1 ﬂ
Create depth range polygons ]
=
|

If we now pressed the Apply button, then 12d would create the triangulation, however there are afew
things that you need to be aware of .

The spacing of cross sections may have introduced minor errors as aresult of adjoining cross sections
being joined by simple 3d strings (straight lines).

Each alignment string in 12d has a concept of achainage interval. The chainage interval defaultsto 10m.

12d also considers a property that is present for curved alignment strings called the ‘chord/arc tolerance’.
This defaults to 0.1m. If your cross sections are far enough apart and your chord/arc tolerance and/or
chainage interval are large enough, 12d will generate extra points automatically along an alignment string
as the TIN is created. These extra points are generated to minimise errors associated with not having
enough points around a curved alignment string. The extra points will not be created unless needed.

To help with the accuracy of the triangulation we will rerun the ‘ROAD 1’ apply many function at a
chainage spacing of 2 metres. Go toNfaén tab, set th&ection separation to 2. This will solve the
triangulation problem however, it would create sections every 2 metres and hence when it comes time to
create the cross section plots, we would need to run the function again with another section separation.

To solve this issue, 12d Model also gives you the ability to create a second set of cross sections at a
separate interval, and it is these sections that we use in the plotting.

Click on theFilter tab.

B Apply Templates Function

Click on theFilter
cross-sections check
box to unlock the other
fields.

Main ] Models ] Misc ] Tin ] Sight  Filter lResume ] Plat ] Tadpoles ]

Filter cross-sections
Filtered sections model

Filtered sections colour
Regular filtering interval
Regular culling tolerance
Indude start section
Indude end section
Incude H tangent sections

Include ¥ crest/sag sections

o
0 led
O

[=]

| Model <ROAD 1 Sects Filtered = will be created

Select the(ROAD 1

Sects model from the

list and add the word
‘Filtered’ to the end.
This will create a new
model to place the
filtered sections into,
while leaving the
original sections at a 2m
spacing.

Leave the other fields
with their default
values.

You can now click oi\pply to create the triangulation and filter the sections.
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In view ‘Plan 1’, turn off all the models and turn on the triangulationROAD 1. You may need to
toggle of the contours.

8 plan 1 |:| |§|r>__<|
SRR CVEIRE]

Thefirst thing you should notice is that, regardless of the colour selected in the Apply Templates Function
panel, 12d Model actually colours the triangulation based on the colour of each link given in the template.
What this allows usto do isto create avisualisation of our design right from the time we apply the
templates to our road.

While visualisation is well beyond the scope of this

course, if you have the Visualisation module, to quickly
. show you what 12d has done, go to View =>
Tin to apply settings [ROAD 1 @ Visualisation => Tin render settings. The Tin Render

Jef| | Settings panel displays.
Texture mapping visuglisaton || | Fill in the panel as shown.

Two sided tins [] | The Texture mappingfile, Visualisation, isasimple
Drape Rasters ascii file which associates the colour of the trianglesto a

I%I - | particular texture.
I

[ Tin <ROAD 1> exists |
Set [Finish| [Help |

M Tin Render Settings |:||:,[Z|

Drape Mames
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Open up view Perspective OpenGL 2 and turn on tin ROAD 1. Toggle on the shade function to see the
effect.

% Perspective OpenGL 2

Bl2=lalwx|al 4|« & 2 3] 4] <9

Inview Plan 1, turn off al the models and turn on ROAD 1 Sects Filtered and ROAD 1 Srs. Note that
the cross sections are shown at every 20m and at the tangent points. We would then use the model ROAD
1 Sects Filtered when plotting the cross sections

¥ Plan 1 |:| |E| |E|

Blz=lalwxlala)% <o
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Chapter 24 Road Design Volume and Area Calcs

24  Road Design Volume and Area Calculations
24.1  Volume Calculations During Apply Functions
During any Apply function, 12d reports on the cut and fill volumes calculated. By default, just the
summary cut, fill and balance volumes are reported at the bottom of the panel.
You can optionally get a detailed report of the volumes calculated as the Apply executes.
We will rerun the ‘ROAD 1’ function as we last left it but this time we will look at the volume report.
B Apply Templates Function E_||E|E|
Main lMDdE|S ] Misc ]Tln ] Sight ] Filter ] Resume ] Plot ]Tadpu:ules]
Function name |RCI.-5.D 1 Jf;s|
Tin [GROUND |
MTF file |1 w BOXING, mtf _J|
V& compatible [F]
[ | [
Reference [oc->roan 1 & |
(Y
Start chainage ||:| dﬁ‘|
End chainage l
Section separation | 2 J_;
Report file |10AD 1 Vols.rpt _J|
! |
From the main menu, click LB dutilities=>Recalc=>Editor=>ROAD 1
In the ‘Report file’ field, the file name was provided by the default settings created prior to running the
function for the first time The suffixpt is added.
Click LB on theApply button.
To see the report click LB on the ‘Folder’ icon to the right of the ‘Report file’ field, then click LB on
[Open]. The 12d editor will pop up.
Note that the report includes every cross section so it includes every discontinuity you specified in your
MTF file.
ebruary 2007



12d Model Getting Started and Training Manual

24.2  Volume Calculations Between Surfaces in Road Design

Now that we have two TINS, ‘GROUND’ and ‘ROAD 1', it is possible to get 12d to calculate the volume
between the TIN surfaces. 12d provides two methods of calculating such volumes:

End Area Volumes are calculated by considering the area of each cross section which is at right angles to
the design centreline and multiplying it by the user defined distance separating each cross section. When
calculating end area volumes the quality of the answer is highly dependant on the distance between each
sections, particularly if the centreline is curved.

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.

Whilst it is not essential, it is usual to have a boundary polygon when calculating quantities. The volume
calculation is then limited to those triangles or cross sections that fall within the polygon.

24.3 Cut and Fill Calculations

In your ‘Plan 1’ view, click RB in the View Title Area (blue) and click LB Mrodels=>Remove all
models.

# Plan 1
B =[a]«

Then use the ‘+’ sign button to turn
on modelsROAD 1 Strsand
ROAD 1 Sects.

If you look at the interface string in
modelROAD 1 Srs, you will notice
that some parts of it are red and some
green. The red sections indicate
where the road batter meets the
natural surface in a ‘cut’ situation.
The green indicates a ‘fill’ situation.
This convention allows us to
differentiate between cut and fill
when we view data in plan.
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24.4  Process Volumes - Using the Interface polygon

By definition, the end area method only gives reasonabl e answers when considering a single piece of road.
To ensure any volume comparisons we do are meaningful, we will limit the calculation to be within the
extents of the ‘ROAD 1’ interface polygon.

In view ‘Plan 1’ turn off all models then turn on modDAD 1 Polys

# plan 1

S=1E9

EE

i

=@/«

x| & @ %| ||
2 The ‘interface polygon’ is shown
highlighted. We will use this polygon
B — | to limit the extents of the calculation
for both methods.
function=ROAD 1
model = ROAD 1 Polys
name = interface polygon
type = Interface
colour = magenta
line style = 1
ptiline = line
dosed
#pts = 1469
area = 19488,202
length = 1856.86
Point Snap
¥ = 42656.562
Simey = 37262.546
“Hllz = 53.098
prof ch = 367,997
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245 End AreaVolume Calculations

All volume calculations are generated from the VVolumes menu which can be torn off by clicking LB on
Design=>Volumes=>[Volumes].

End Area

Exact

Grid cell

Stockpile

Tin to tin ht range
Cut/fFill Text in Poly
User L4

Volumes X
3
3

We will use view ‘Plan 1’ which should be displaying ®@AD 1 Polys model as shown above. We will
also use view ‘Plan 3’ which should be showing our centreline niRGAID CL so remove the boxing
models.

B Plan 3 o=1(ES
B[] =| & | %@ & %| | 3
+
+
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'

To calculate volumes between TINs using end areas, from the Volumes menu, click LB on End

Area=>Sringtin totin
Fill the panel in as shown.

B Volume Along a String between Tins

String for Tin to Tin
Original tin

Mew tin

Dist between sections

IUse Interpolated Areas

Clean sections models beforehand

Difference colour
Report file

Report mode
Volume mode

String segment only

Volume correction for curves
Paly

Dasrom 1] |
Grouw ||
Rom1i |4
[ e
I
—
—

[
| |
| |
| |
E—

[
Gerkoie M
b AREA VoLt |
—
|.-5.verage end an j

[
[erface palygon 7]

[ "RoAD 1 Polyz-=interface polygon™ selected

EoX

Click onthe String for Tin to Tin
button and click on the magenta
‘ROAD 1 centreline’ in view ‘Plan
3.

Place the cursor on the Tibbn for
the ‘Original tin’ field and click LB
to popup a list of the available TINs.
Double click LB onGROUND.
Repeat the process for ‘New tin’ and
set it toROAD 1.

Set the ‘Distance between sections’
to 5m initially. It will be refined
later if needed

By entering a name in the ‘Report
file’ field, a report can be created
showing the details of the end area
calculations.

EnterEND AREA VOL and press
return. The suffixrpt is appended
by 12d.

Set the report mode fall if you
want to see the calculations
associated with each cross section.

It is compulsory to define a closed
polygon to restrict the extents within
which the calculations will be
performed. We can use the
‘interface polygon’ for this purpose
i.e. the intersection of the ‘ROAD 1’
function with the ‘GROUND " tin.

Click LB on the Poly icon then click LB on the ‘String’ pick icon. Click LB on the polygon in the
‘Plan 1’ view with LB. Confirm the selection with MB

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.

February 2007
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[ END AREA VOL.rpt - Notepad
File Edit Format WView Help

BEGIN STRIMG TIN-TIN VOLUME REPORT

surface to surface volume down a string report - (with plan polygon "ROAD 1 Polys

reference string ROAD CL-=ROAD 1
original tin GROUND

new tin ROAD 1
interpolated o

separation 5. 000

method Average end area

cut volumes and areas are negative
Ti11 volumes and areas are positive

distance- -sectional information- intermediate information -accumulative infor

24.6

---cut area --Till area ————cut vol ---Ti11 vol cut wvol

000 « D00 D00
. 000 . 000 . 000
. 000 - 000 . 000

. 000 - 000 . 000

000 « D00 D00

. 000 - 473 . 000
. 000 - 908 . 000
. 103 .569 . 257

« 630 533 &7

Click LB on File=>Exit to terminate the Editor and return to 12d.

Note that once the calculation is finished, the Cut, Fill and Balance volumes are displayed in the panel's
message line. Click LB dRinish to terminate the panel.

Comparison of End Area VVolumes with a Template Apply Function

You should noexpect to get exactly the same cut and fill volumes from the End Area Volumes report as
the Apply Template Function report.

The reason for this is that the End Area Volumes report generates parallel cross sections at whatever
interval you ask for — in our case 5m intervals.

The Apply Templates Function volume calculations also uses cross sections but we have not taken account
the fact that the cross sections are not parallel when going around curves. On the Apply Functions, there is
a field forVolume correction for curves which will apply Pappus’ Theorem for correction areas involving
non-parallel sections. This will give more accurate results for the Apply Functions.

However, running the End Area Volumes with parallel sections and a very small distance between sections
will give the most accurate results for any end area methods.
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24.7 Exact Volume Calculations

Firstly make sure that model ROAD 1 Polysis turned on in your ‘Plan 1’ viewClick LB onFit to fill the
view.

To calculate exact volumes between TINs, from the Volumes menu, click LB on
Exact=>Tin totin

Fill the panel in as shown. Place the cursor on the ‘+’ sign button for the ‘Original tin’ field and click LB to
popup a list of the available TINs. Double click LBGROUND. Repeat the process for ‘New tin’ and
set it toROAD 1.

By entering a name in the ‘Report file’ field, a summary report can be created showing the details of the
end area calculations. EnEEKACT VOL and press the Enter key. The suffigt is appended.

Click LB onVolume to initiate the calculation. A summary report will be calculated and immediately
displayed.

24.8 Displaying ‘depths’ of Cut and Fill using Colour Shading

We will now rerun the ‘Exact Volume Between Tins’ panel again but this time with different parameters.

B Fxact Volume Between Tins E“E| E|

This time we will use a Range file. Select file

Criginal tin W@ ROAD DEPTH.drf from the User Library in
_ the popup list.
New tin ROAD 1 A o o
We will display the results in view ‘Plan 1'.
Range file \AD DEPTHS.drf | | o et
o , o keep a permanent copy of the face
BT 2 T S 1 E colourings we need to supply a ‘Model for
Model for faces faces ﬂ faces’. Type irfaces.
Clean faces model beforehand L] Make sure that you remove the entry in the
Repart file J Report file.
Palygon options Sglect the ‘Use a polygqn’ radio buj[ton
© e 5ot Ik L8 o el o e i LB
Palygon terface polygon gp ’

polygon in the ‘Plan 1’ view with LB.

Confirm the selection with MB.
) Uze a model of polygons

|

[ "ROAD 1 Polys->interface polygon” selected
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Click LB on Volume to rerun the calculation. Thistime 12d will read the valuesin the Range file and
colour in view ‘Plan 1’ in shades of red and green corresponding to the depths of cut and fill respectively.

B Plan 1 =03

g

B3] =& %

x| &l el <|a|

If you refresh the view
you will notice that the
shaded image disappears
and the view reverts to
whatever models you had
turned on prior to
performing the volume
calculation.

Use the ‘+’ sign button to
add modefacesto view
‘Plan 1'. 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 other rendering packages, the face data will be retained and hence can be manipulated further if
required.

Zoom in as above to get a closer look at the shading.

i Plan 1 [T”E”ls_q The darker shades show the
e areas of greatest depth of
= q| @\| L,f,]\| %| {| @| cut and fill.
The quality of the finished
image is a function of the
number of ranges specified
in therangefile. Each
range has a colour
associated with it. This file
is a normal ASCII file and
can be edited. If you place
the cursor near the name
ROAD DEPTHS.drf, in
the panel, click LB on the
‘More Information’ icon to
pop up the list of names
again and then select
[Open], the 12d editor will
pop up with the Range file
displayed ready for editing.

gl

& =| @
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B Depth Range File FEX

Range file (C:\Documents a J Read||Write

From |T|:| |C|:|I|:n.|r |C|:|mmentA
-1 0.8 red 112

The format is ‘starting
depth’,finishing depth’ and

0.8 -0.6 red128 ‘colour’. Cut depths are negative.
0.6 -0.4  red 144 This file is user definable.

0.4 |02 red 160
0 |-0.2 0.1 | red 178
11 |-0.1  -0.05 red 192
17 [-0.05 0 red 208
13 (0 0.5
14 0.5 0.1
15 (0.1 0.2 green 175
16 (0.2 0.4 green 160

17|0.4 0.6 |green 144 .
[ |

18 | 0.6 0.8 green 128

Any colour can be used. For a full
list of the colours available, see the
colours.4d file.

To exit the panel seleEinish

[[= T}
=R =]
m i
[y ]
3 3
[y

il
[ SE I 5]

Finish

If we were to rerun the panel and ask for the report again but thistime, generate it in conjunction with the
use of the Rangefile, 12d will split up the cut and fill volumes by vertical depthi.e. it will calculate cut and
fill volumes for arange of depths. The depths used are determined by those specified in the Rangefile.

Thus by prudent use of depthsin your range file, you have the ability to split up your volumesinto parallel
depth layers. If you have varying substratain ajob, this can be a useful way of extracting quantities by

material type.
February 2007 Page 317
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24.9  Sign Conventions for Cut and Fill
The entire tutorial on volume calculations so far has been performed assuming the default convention that
Cut volumes are negative. Thisis a user definable convention however. If preferred, Cut volumes can be
made positive.
B Defaults |'-_| |E| le
TrashSettings | Name Settings ] Thisconvention is set from the Main menu. Click LB
Default Settings System Settings | on Project => Management => Defaults.
Colour red || Click LB on the Default Settings tab.
Point colour yellow | The values shown are the system default settings.
Tin calour green .|
Contour colour cyan |
Contour bold colour magenta .|
10 null height g9 Jef
Text height (pixels) 5 e
Chord/Arc tolerance 0.1 e
Culling o
Culling size (pix) 4 |
Corner angle G ] :a|
Weed tol L .
=ee e - "l'j Note the field near the bottom of the panel.
Section view exagqg 10 A .
o : Place the cursor on the ‘+’ sign button for the ‘Cut
Perspective view exagg |1 e volume sign’ field and click LB to pop up a list of
Cut valume sign negative v| alternatives. Click LB on eithgrositive or negative.
" | At this time, leave the value negative.
Click LB on Set to activate any changes.
! | Click LB onFinish to terminate the panel.
[Load| [set | |write] [Finish] [Help]
Page 318 February 2007
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24.10 Surface Areas of Pavement and Formation

12d has various facilities to assist with area calculations. The only prerequisite is that a closed string
(polygon) is required around any area that 12d is to calculate. If a string is ‘open’, the starting and end
points will be considered as joined for the purposes of the calculation.

We will use the strings created from our template calculation to get the plan and slope areas of our road
surface. This should give us an indication of the bitumen required to seal our road.

Plan areas are calculated by projecting the area of the string chosen onto the XY plane.

Surface areas are calculated by summing the areas of the various sloping triangular surfaces of a TIN. A
polygon is required to restrict the summation to only those triangles in the TIN that fall within the polygon.

Plan Areas:
In the ‘Plan 1’ view, make sure that ydROAD 1 Polys model is on display.

From the Main menu, click LB odtilities=>M easure=>Plan area

B Plan 1 M(=)E3
- - —_— The ‘Measure Plan Area’
'f.]=| '='|a L 4 Uf| @J 'j\| ﬁ| %{| @| panel appears. Make sure
1 that you have line snaps
ON.

Click LB anywhere on the
cyan ‘lokr polygon'. Click
MB to accept the
highlighted string. Then
click on the ‘lokl polygon’

The Plan area of each
polygon appears in the
panel with the sum also
shown.

B Measure Plan Area |Z| |§|rz|
Mode Im Vl

|| Select string for area calcs |

[ area = 3364.405 sum = 7000.247 |

[Clear] [Finish]
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Surface Areas:

From the main menu, click LB on Utilities=>M easur e=>Surface area

o The ‘Surface Area
B Plan 1 M= within a Polygon’
g

o) =| @ /x| a) @)% <| | | IR,
.. have line snaps ON.

Click LB on the TIN
icon then seledROAD
1

Click LB on ‘Poly’
icon then selcet the
‘String’ pick icon.

Click LB anywhere on
the magenta ‘lokr

polygon’. Click MB to
accept the highlighted

M Surface Area Within a Polygon |Z||E|[z| string.

Click LB onArea.
Tin ROAD 1 @| The slope and plan area
Report file [ 1&l| appearsin the panel.
Paly s->lokl polygon |57] | A report can be created
[areas - Slope = 3369.323 Plan = 3354.398 || ifrequired
Finish

If you were to repeat this but pick the ‘Edge polygons’, you would get the surface areas of your battered
slopes. These can be used to take off plantation quantities on road reserves.

Click LB onFinish to terminate the panel.
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24.11

Volumes of Boxing Quantities
In the Apply Template Function panel, ensure that you are using the ROAD 1 w BOXING.mtf file, then
click on the Misc tab.
B Apply Templates Function

Main ] Models Misc lTln ] Sight ] Filter ] Resume ] Plot ] Tadpoles

Create arcs SUPEr arcs ﬂ

Chord/Arc tolerance 0.1 ﬂ

Volume correction for curves

Fartial interfaces

Sections as 4d

Copy hinge

Use stripping |

Show detailed stripping volumes ]

Calculate natural surface to design volumes

Calculate natural surface to subgrade volume

Calculate road to subgrade volume ]

Calculate inter-boxing layer volumes F]

[=]
I
The last five checkboxs on the Misc tab determine which volumes are reported in the volumes report.
If you require the volumes to give more information concerning the stripping then check on Show
detailed stripping volumes.
It would be normal that you require the volumes between the natural surface and the design, however if
you do not require this, you would uncheck Calculate natural surfaceto design volumes. Ina
situation such as this you may want the volumes between the natural surface and the bottom layer of
the boxing, or the subgrade. Therefore, you should check on the Calculate natural surfaceto
subgrade volume.
Other volumes that you can report on would be from the finished design surface to the subgrade
(Calculate road to subgrade volume) and the volume of each layer of boxing (Calculate inter-
boxing layer volumes). You can click on any or all of the volume options.
Click on Apply to run the function and calculate the various volumes. You can check the report, by
clicking on the folder icon in the Report file on the Main tab, and clicking on [Open].
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24.12 Stripping Depths and VVolumes

Setting a stripping depth and getting 12d to calculate the quantities of stripping material is a byproduct of
the Apply or Apply Many functions. If anon-zero stripping depth is specified at any chainage, the cut and
fill calculations at that chainage are performed with respect to the section through the TIN reduced in

height by the stripping depth.

Note however that the design strings from the Apply or Apply Many function are always generated by

battering into the unstripped surface.

The stripping volume is the volume between the stripped and unstripped surface.

Even if you specify stripping in the MTF file, stripping as a
Stripping’ check box in the Apply Templates function.

We will now investigate this further by modifying our design of ‘ROAD 1’ to include a stripping depth of

0.2m for the entire length of the road.

concept can be toggled on or off from the ‘Use

We will use the ‘ROAD 1’ function with the MTF filROAD 1.mtf. We will use this file as a starting

point for implementing stripping.

B Apply Templates Function

Main lMDdE|S ] Misc ] Tin

] Sight ] Filter ] Resume ] Plot ] Tadpoles

Function name W E
Tin W @
MTF fle [ROAD L.mtf
V& compatible [F]
] 1]

Reference [\D CL->ROAD 1 ﬂ

LY
Start chainage lﬂi ﬂ
End chainage IDi ﬂ
Section separation Izi E
Repaort file lm J

From the main menu, click LB ddtilities=>Recalc=>Editor=>ROAD 1

The Apply Templates Function panel will pop up with the values that were se

time we ran this function.
Make sure you use the mtf flROAD 1.mtf

To edit the mtf file click LB on the'Templates file’ ‘More information’ icon and|5tripping

click LB on[Open]. The MTF Editor will appear.

ROAD 1.mtf
Tasplates
Spedals
Hinge
Modifiers

- v

-

Boxing
Width

Strings
Save
Recalc
shift
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From the MTF Edit menu, click LB on Stripping

M Stripping Changes Z”§|E|

Fill out the panel as shown.
Chainage |Stri|:|1 Strip 2 |Cumment |

21,8605 (0.2

Typein the start chainage or use the
dynamic measure to select the chainage from
E 926.5183 G view ‘Plan 1'. Give a stripping depth 612

For the end chainage use the dynamic
measure option and type in the stripping
| depth of0

It is essential to set the stripping depth back
to zero at Chainage 926.5183.

-

(| is valid

[ 0K ] [.ﬁ.pply] [Finish] [ Help ]

Select OK to exit the stripping panel, then select Save and Finish to exit the MTF editor. On the Apply
Template Function panel click on Apply to rerun the design with stripping.

[ ROAD 1 Vols.rpt - Notepad Cl [E)E)X
File Edit Format Wiew Help
908.799 0. o000 30.088 A
0. 000 I
910. 000 0. o000 28.132
0.000 5
912. 000 0. o000 24.963
0. 000 4
914. 000 0. 000 22.735
0. 000 4
91&. 000 0. o000 20.944
0. 000 4
918. 000 0. 000 19,225
0. 000 3
920. 000 0. 000 17.576
0. 000 3
922. 000 0. o000 15. 998
0. 000 2
924,000 0. 000 12.574
0. 000 1
926. 000 0. 000 6.928
0. 000
926.505 0. 000 E.426
0. 000
926.505 0. o000 2.697
-0.001
926.518 -0.129 0.949
total cut -4363.034
total i1l 10939.729
balance 6570, 695
ie excess of i1l over cut 6570, 695
total strip 3898.070
————————————————————————————— END MATURAL SURFACE TO DESIGN WVOLUMES ------/=
w
L >
Select File=>EXxit to exit the report
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Chapter 25 Merging With Existing Terrain

25

25.1

25.2

25.3

25.3.1

25.3.2

Merging the New Road with the Existing Terrain (Fencing)

Overview

To create a TIN of our ‘final surface’, we need to merge the finished ‘road design’ strings with parts of the
‘natural surface’ strings — the parts that are outside our Road Formation boundary.

The steps to create the Final TIN of the merged data set can be summarized as follows.

1. Use the Road Formation boundary polygon to make a copy of all of the ‘natural surface’ data that is
outsidethe polygon. This operation is called fencing.

2. Create a new Plan View and turn on all of the remaining natural surface strings you created in the step
above (the ones outsidiee polygon).

3. Add the appropriate design strings to the View
4. Create a TIN from all of the strings that are on display in the View

5. Null out superfluous triangles

Use of Polygons Resulting from the Application of Templates

We previously described how the polygons that get created automatically during an Apply function on a
simple road can be useful for calculating areas, colouring in regions of a TIN, fencing etc.

Fencing

The process of constructing data sets or subsets in 12d utilises a technique called ‘Fencing’. After Fencing
is complete, data subsets are then typically merged to create new surfaces.

Fencing is a pwerful option which will be explained in the following example. In the context of our

training data, we will use Fencing to clip out and remove various parts of the strings that were used to
create the GROUND tin. The parts that are to be removed are all of those that cross or fall within the Road
Formation boundary polygon. Strings in this context includes all points and lines.

If we replace these parts of the Natural Surface strings with the strings that represent our Road Formation,
we can then merge these two data subsets into a new ‘Final’ surface. The various steps to do this are now
explained in detail:-

Create the ‘Road Formation’ TIN and the Boundary Polygon

Create the ‘Road Formation’ TIN and the Boundary polygon around the Road Formation TIN as shown in
Chapters 23. This polygon will be referred to as the Road Formation boundary polygon

Assemble all of the strings that constitute your ‘GROUND’ TIN in a View

The easiest way to implement Fencing is to have two plan views up — one containing the data you wish to
fence and the other containing just the fence itself. We will use views ‘Plan 1’ and ‘Plan 3’ for this
purpose.

Firstly, turn off all models in view ‘Plan 1'. Click RB in the View Title Area (blue) and click LB on
M odels=>Remove all models
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Now we need to turn on all models that were used to build the ‘natural surface’ TIN. The models used in
this tin were written out to a file in Chapter 6.2

M View (Save / Restore Models) E|ﬁ|®

Save Restore l View=>M odels savelrestore
Click LB on theRestore tab.

FIlE name to Restore Jra| 5|_|rface.\;m| @| S | ¢ th fl i a] f |
elec e Tiiehatural surrace.vim

From the main menu, click LB on

View to Add 1 =]
In the ‘View to Add’ field, click LB onl
Read Resto
Click LB on Read andRestore andFinish

| view <1> exists |
Finish

¥ Plan 1

There should be 11 models
turned on in view ‘Plan 1'.

Your view should look as

shown.
Page 326 February 2007
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In view ‘Plan 3’, turn OFF all models and turn CRIOAD 1 Polys

¥ Plan 4

The ROAD 1 Polys model
contains all the individual
polygons created during the
triangulation of the road. In
fact if you zoom in on the
data it looks very similar to
theROAD 1 Strs model.

All we require is the
interface polygon. This
polygon defines the
outermost parts of our road
design. It also lies exactly on
the natural surface.

To make it easier to select
this polygon when fencing
the data, we will copy the
interface polygon to a new
model.

Click on Utilities=> A - G => Change.

B Change String Info

Data to convert
NELEIEEEEIRES
kerface polygon | B |

Sfring

—
=|

eems ||
I =|

Mew ptine type

Target
bl 5| 548
Copy to model [ROAD 1 Interface Palys ||

|| "ROAD 1 Polys-=interface polygon® selected

Select thestring icon from theData to
convert box and select thimter face

polygon

We can leave the properties of the string
as they are so there is no need to fill any
of this data in.

In theTarget box select thélodel icon in
the Copy to model field and select the
ROAD 1 Polysmodel. Add the word

I nterface to the model name as shown.

Click onChange thenFinish.

Turn OFF the moddROAD 1 Polysin view ‘Plan 3" and turn ONROAD 1 Interface Polys

ebruary 2007 Page 327
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25.3.3 Use the Road Formation Boundary to Create a ‘hole’ in your ‘natural sur-
face’ Data

We will now use the Road Interface polygon to clip out all the ‘GROUND’ data that is inside the polygon
to create a ‘hole’.

12d has several ways to do this.

# plan 4

B2 =&

AR ARYE]

4 The easiest way is through the

This part goes inteurvey use of the ‘fence stem’ facility
TOPO SURFACE LEVEL in that uses wild cards to manipulate
f:::_:«”"# models by name.
A
4 // To assist with an explanation of
how this will happen, turn on
I modelsurvey TOPO
g 7 SURFACE LEVEL in the 'Plan
This part goes inteurvey 3" view.
TOPO SURFACE LEVEL out
|
l‘h‘ % Various strings in mod&OPO
o SURFACE LEVEL (and all the

other models in our ‘GROUND’
TIN) cross our interface polygon.
We can use a tool in 12d to split
each string where it crosses the
boundary

By default, the parts of the strings in modalvey TOPO SURFACE LEVEL that are insidéhe
polygon will be duplicated and placed in a model cadladvey TOPO SURFACE LEVEL in.

More importantly for our purposes, the parts of the strings in nsodegy TOPO SURFACE LEVEL
that are outsidéhe polygon will be duplicated and placed in a model calledey TOPO SURFACE
LEVEL out.

It is important to note that modsirvey TOPO SURFACE LEVEL will remain intact. 12d never
modifies your data. Thus if you make a mistake and the fencing fails, you can always delete any new
models created and go back to your original untouched data for a further attempt.

We will now see how this works in practice. In view ‘Plan 3’ turn OFF msuataley TOPO SURFACE
LEVEL. The only data on display in view ‘Plan 3’ should be our interface polygon.

From the main menu, click LB ddtilitiess>Fence=>Fence stem
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B Fence Stem

Data to fence
B W | = = ) ,

% i| D| E' ¥ |§J | == ?| oS Select view 1 as the view to fence.

Ve 1 i' At the right of the ‘Polygon for fence’

field, click on the ‘More Information’

Click on the View icon.

FPE'-l":E for fe - icon. Click on the String pick icon, then
cvgen for tEncs face palygon | click on the Road Formation boundary
Exdude model containing fence polygon in view ‘Plan 3’
Results In the ‘Prefix for fence inside’ field,
remove the .in entry. We don’t need any
of the strings insidéhe Road Formation
Prefix for fence outside *out boundary polygon for the final surface.

Leave thet.out entr is.
|| "ROAD 1 Interface Polys-=interface polygon® selected | eave the*.out entry as is

Click LB on Fence and Finish to execute the fencing operation.

We now need to turn OFF all models that are on display in view ‘Plan 1’ and then turn ON all models that
end in ‘out’ i.e.*.out

In view ‘Plan 1, click RB in the View Title Area (blue) and click LB Models=>Remove all models.

In view ‘Plan 1’, click RB in the View Title Area (blue) and click LB bodels=>Add model. [Note,
don’t walk right on add model]

B Add Models to View  [= ||0|[X]

view |

Select view 1

Type *.out as shown. Thiswill select every model in
your database that ends with ‘out’.

I | Click LB on Add.

Model =aut ‘“”:"l

survey ROAD CROWM au ; ;

survey ROAD SEALED ol @ A list of all modelsthat end in *.out
appears. Click LB on Yesto confirm

SR e e 0 | Do you want to Add these models thelist.

survey TOPO BAMK BO

survey TOPO BANKTOP o [_Yes | [cancel| [ Mo |

[

survey TOPO CHAMGE GR»
survey TOPO DRAIM Cline out
survey TOPO OTM BDY out
survey TOPO SURFACE LEVEL out
survey TOPO WATER. EDGE out

survey WEG TREE out
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B Plan 1 =13

B | =[] =

x| & al x| <|s|

Your view ‘Plan 1’ should
now look as shown.

Note the ‘hole’ in the data
where the road design strings
will fit.

The data currently on display
represents that part of the
natural surface that stays
intact_afterthe road is built.

25.3.4 Turn on the ‘design strings’ that represent the Road Formation to fill the
‘hole’.
Turn on models ROAD 1 Sects and Srswhich should fit neatly within the ‘hole’. Visually check that this
is so before proceeding.

View ‘Plan 1’ should now not have any ‘holes’.

B Plan 1 M=1[E3

Zoom in around the creek
area and observe that all
strings have been clipped
exactly where they cross the
interface boundary polygon
with no gaps present.
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preliminary steps associated
with fencing operation. We
now need to create a TIN of

That completes the
this merged data.
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25.4 Merge These Two Data Sets by Creating a TIN of the Finished Surface

We now have on display in view ‘Plan 1’ all of the strings that are needed to form up our final design
surface. The TIN we create from these strings will be called ‘final surface’.

B Triangulate a Data Source |Z||E|rz| B Triangulate a Data Source |Z||E|[z|

General ] Data | Mulling | General | Data  Nulling ]
Retriangulate function lmﬁ, | Aogly miing
Mew tin name [FmaL surFace || Angle = |2
Tin colour Iﬁ' | Length lﬁ'%
Tin style l%‘g Combined angle Iﬁéﬂ
Mode! for tin Im*ﬂ Combined length lﬁdb
Additional settings Mull polygan I out->DTMBDY |2
Preserve strings Remove bubbles [ ]
Weed tin Fl
cell method [] Triangle data ]

| "survey TOPO DTM BDY out->DTMBDY” selected | | "survey TOPQ DTM BDY out->DTMBDY” selected |

[Triangulate] | Finish | | Hep | [friangulate] | Finish | [ Hep |

From the main menu, click LB ohins=>Create=>Triangulate data
Fill in the panel as shown.
Give the function the namen FINAL SURFACE

After typing FINAL SURFACE in theNew tin namefield, press the Enter key. You should see the field
‘Model for tin’ updated with the nantén FINAL SURFACE.

From theData tab, select th¥iew to triangulate as viewl

Click on theNulling tab, click on thedpply Nulling check box, then select tivull polygon button.
Click LB on the outer red ‘survey TOPO DTM BDY out’ polygon we can see in view ‘Plan 1'. Click MB
to confirm the selection.

Click LB on theTriangulate button. Click LB orFinish.
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255 Write Out aFina Surface.vml Filefor later use

It is important that we don’t include the TIN itself in this model list. In view ‘Plan 1’, turn OFF ntiodel
FINAL SURFACE.

From the main menu, click LB oview=>M odel save/restore

M View (Save / Restore Models) g|ﬁ|g|

Click LB on theSave tab.
Save lRestc'rE ]

In the ‘File name to Save’ field, type in
_ final surface and press the Enter key. The
File name to Save final surface vm| 5| suffix .vml is added (view model list).
View to Save 1 Select viewl (where these models are
currently on display).
Click LB on Save andFinish.

| view <1> exists

Finish

25.6 Conclusion
This concludes the tutorials covered by @Getting Sarted for Design manual.

There is also &etting Sarted for Surveying manual which covers material relevant to Surveying. The
Getting Started for Surveying manual is also distributed as a PDF file on the 12d Model Installation CD.
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