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Preface

Preface
Why a ‘Getting Started for Surveying’ Manual ?

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

This Getting Started for Surveying manual is designed to show you how to install /2d Model, 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 surveying tasks. The Getting Started for Surveying manual uses examples where possible
to clarify usage. It complements rather than replaces the on-line Reference manual. In general, information
in the on-line Reference manual will not be duplicated here.

The Getting Started for Surveying manual is available as a printed manual and as a PDF file on the /2d
Model 11 Installation DVD and the 12d Model Training DVD.

Training Material

The training tutorials assumes that a series of files are already on your hard disk. These tutorial files are
automatically installed from the DVD during installation of the 72d Model software.

Getting Started for Design

There is also a Getting Started for Design manual which has the first seven chapters in common with the
Getting Started for Surveying manual (context sensitive help and basic modelling) but then diverts to cover
topics from the direction of a civil designer whereas the Getting Started for Surveying manual continues on
with surveying techniques.

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

Using the Practise and Small Versions of 12d Model
IMPORTANT NOTE - The Practise Version is not yet available for 12d Model 11

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 time in the Practise and small versions can be displayed by the option
Projects => Check base points

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

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

labelled 12d 11 Practise.

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






Installing 12d Model

The 12d Model 11 Installation DVD can be used to install the Release and Practise versions of
12d Model 11.

IMPORTANT NOTE - The Practise Version is not yet available for 12d Model 11

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

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

For a new installation of the Release version of 712d Model 11, the user is provided with
(a) one 12d Model dongle
(b) one 12d Model 11 Installation DVD

(c) an email with the 712d Model 11 authorization file nodes. 12d11n attached, or a folder with the
12d Model 11 authorization file nodes.12d11n or nodes.4d in it.

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

The notes and video for a new install of the Release version of 12d Model 10 are on the
12d Model 11 Installation DVD or can be downloaded from the 12d web site www. 12d.com
under the Updates area.

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

Existing 12d Model 9 or 12d Model 10 users already have a dongle and so are only provided with
(a) one 12d Model 11 Installation DVD

(b) an email with the 12d Model 11 authorization file nodes.12d11n attached, or a folder with the
12d Model 11 authorization file nodes.12d11n or nodes.4d in it.

For existing 712d Model 9 and 10 users with a Wibu dongle, your existing dongle can be used
with 712d Model 11. If 12d Model 11 is already running on your computer, please uninstall it
before installing a new version of 712d Model 11.

For existing 712d Model 9 and 10 users with a Hardlock dongle, your existing dongle can NOT be
used with 712d Model 11. Please contact your 72d Model 11 Reseller to obtain a new dongle.

The notes and video for a new install of the Release version of 12d Model 11 are on the
12d Model 11 Installation DVD or can be downloaded from the 12d web site www. 12d.com
under the Updates area.

Installing the Practise Version:
IMPORTANT NOTE - The Practise Version is not yet available for 12d Model 11
To install a Practise version of 12d Model 11, all that is needed is:
one 12d Model 11 Installation DVD
or 12d Model 11 Practise downloaded from www.12d.com

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

The notes and video for installing the practise version of 12d Model 11 are on the 72d Model 11
Installation DVD or can be downloaded from the 12d web site www. 12d.com under the 712d
Model 11 Practise area.
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Chapter 2 Before You Begin the Training

2.1

2.2

2.3

2.4

Before You Begin the Training

Installing the Training Files

If you have installed Training from the /2d Model Installation DVD, then the Training folder will have
been automatically created for you but where the files reside on the disk depends on whether you installed
the Release version or the Practise version of 12d Model.

The Training manual dialogue assumes that the working folder (i.e. shortcut) of your 72d Model 11 or
12d Model 11 Practise icon is set to

¢:\12d\11.00 for the Release version of 12d Model
and
¢:\12 Model 11 Practise for the Practise version of 12d Model

The training files can be place in any sub-folder on your hard disk but for convenience in this manual, it is
assumed that the training files are installed in

c:\12d\11.00\Training

All the required material is already in the Training folder.

12d Icons on your Desktop

It is recommended that you use the 72d Model 11 icon for the Release version or 12d Model 11 Practise
icon for the Practise version whilst initially working with this training manual. The reason for this is that
the icon points directly to the folder that containing the Training folder.

Using the Practise Version
IMPORTANT NOTE - The Practise Version is not yet available for 12d Model 11

Remember that the Practise version of 12d Model is limited to a maximum of 5,000 points.

Following the procedures as stated in the Training Manual may create projects with more than 5,000
points. Where appropriate, the text will suggest how to vary the input for each instruction so that the
example feature can be completed within the limits of the 72d Model Practise version.

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 7.

12d recognises long filenames up to 256 characters so you are not limited to the old DOS convention of 8.3
filenames.

The 12d software and its support files are installed on your hard disk, the program itself is installed into the
folder c:\Program Files\12d or c:\Program Files (x86)\12d, and various subfolders below. The training
data and user areas, are installed into the folder c:\12d\11.00 and subfolders below.

When the software was installed, the 72d Model 11 program icon is setup to point to the folder
c:\12d\11.00.

The tutorial is about designing a road and the training the files have been set up in a folder
c:\12d\11.00\Training\11.00\Design\Getting Started Basic.

As each 12d Model project you work on will have different files, it is strongly recommended that you
keep each project in a separate subfolder. This can be anywhere on your hard disk or network. For
convenience, you may prefer to keep them all under one major folder e.g. c:\12djobs.

In the general case for production work however, if you were about to start work on a new project by the
name ‘Highway’, you would like it to be in a new folder under say 12djobs i.e. c:\12djobs\Highway. This
is simply done from within 72d Model where a folder of the same name as the project is automatically
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2.5

2.6

created with the project inside it.

Either numeric or alpha characters and spaces can be used in 12d Model project names so you may prefer
to use your job name as the project name. Also 12d project names are nof case sensitive so ‘Highway’ is
seen as the same name as ‘highway’.

Why Keep Projects in Separate Folders

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

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

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

Once inside 12d, from within any one project, it is possible to import any or all data from another project
so there is some flexibility on a major job to move/copy survey or design data between stages if staging is
used and then have multiple users perform parallel development. Model and tin sharing could later be used
to subsequently assemble staged project data at the completion of a major job. Within any one project,
model names must be unique so some planning is necessary if parallel development streams are
subsequently to be reassembled. Models can be renamed at any time. Models are discussed in See Chapter
3.11 (on page 43).

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

can be copied, renamed, moved and deleted from within 712d Model.

WARNING - information inside the project itself should not be manipulated except from within
12d Model since this may corrupt the project and data could be lost. For example, model names can only
be renamed from within 72d Model.

If you need to manually place any files on disk for a project (e.g. survey files from a total station or CAD
files to get data into 72d Model, it is recommended that you place them in the folder containing the
project. that way all the data and the project are in the one folder.

File Backup Procedures

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

c:\12djobs\Highway

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

c:\Program Files\12d\12dmodel\11.00\set_ups
c:\Program Files\12d\12dmodel\11.00\library

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

c:\12d\11.00\user
c:\12d\11.00\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
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be needed as part of the complete file set of a project.

In the above case, the folders shown are for 72d Model 11. 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 section
37.1 Folder Structure Installed by 12d Model in the 12d Model Reference Manual and 12d Model
Context Sensitive Help, and for information on the environment variables

USER 4D

USER LIB 4D

SET UPS 4D

LIB 4D

that control where the various files are, see 8.6.3 env.4d and 37.5 Environment Variables in the 12d
Model Reference Manual and 12d Model Context Sensitive Help
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3 Basic Operations

3.1 The Mouse

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

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

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

VB

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

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

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

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

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

If you installed 12d Model from the 12d Model Installation DVD, then a 12d Model 11 icon will have been

created on your desktop. The 712d Model front screen will then appear.

Click LB on New button at the bottom of the panel to bring up the Open/Create panel with the New tab

selected.

7@ 12d Model 11.0C1a RC4 (nt.x86) - Open / Create (o= |[=

-Open MNew I

Folder name  [C:\12¢411.00\Training\design\getting started basic
Project name |STAGE1

Create working jilder?
CA12d\11.000Tralning'\design\getting started basic\STAGE 1\STAGE_1.project

Description

7
/By clicking the LB on the folder icon, navigate to the folder
C:\12d\11.00\Training\design\getting started basic

Type in STAGE [ in to Project name

Leaving the Create working folder? check box ticked will create a new
folder of the same name (the Working Folder) and then create the
Qroject folder inside the Working Folder.

Advanced

| Folder <C:\12d\11.00\Training\design\getting started basic» exists

| MNew | [Recent Pru:njer_ts| | MNodes | | Quit | | Help

Click LB on the folder icon at the end of the Folder name field and browse to:
C:\12d\11.0\Training\design\getting started basic.

Type STAGE 1 into the Project name field and tick on Create working folder.

Then click LB on the New button.

Then a folder with the same name as Project name is created (called the Working Folder), and a new

project called Project name is created inside the Working Folder.

Note

It is important to select names that are meaningful to your job as you may have several projects associated

with a large or complex job.

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

in the panel with the relevant required details

Page 18
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:ﬁ' 12d Model 5M 11.0C1a RC4 (ntx86) - Project "C:\12d\11.00\Training\designigetting started basic\STAGE 1\STAGE1" -
Project File Edit View Models Strings Cad  Tins  Survey Design Drafting Plot  Report  Utilities

| @Hbase Ellcyan EH @ll @H L
RHEMNEUEHHNDBEDEEMEM FHEADO GdEae D

+, :ﬁ Setup Project Details o || B ER
‘()(:4 Property Value =
< .| Project Number 12345 B -
O‘ Drawing Number labd
[ Site Address 1 BROWN ROAD abd
R -
Ll -

s |~ —
f’ 4 Job Title e
'y Client Name RR DEVELOPMENTS abd
\f\, Customer Name ]
i) ger Narme e
=, Surveyor Mame NEB abq
D, Designer Mame PD labd
4 Checker Name ]

L - 5
5 -
] Click on Set to save the b
<, details and Finish to BH .
2 | [Drawing Number close the panel.

x'. MNext Drawing number
o \
m, | |
2, [ set | [Load| Finish
.

/ RULES FOR ENTERING DATA INTO PANELS \

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

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

When filling in data in any 12d panel, it is not essential to terminate the entry of data by pressing <Enter>. You
can use the <Tab> and <BackTab> keys to move from field to field. You can also use the mouse to move
between fields.

If you do press <Enter> to terminate the entry of data into a field, 12d will immediately validate the data in that
Qeld and if required, write an error message. /
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3.3 The Initial Screen Layout

The default background colour for a view is black because black is the best colour for reducing eye strain
and for distinguishing colours displayed in a view.

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

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, or you have a different screen resoluiton.

/DI'Op down Main Menu bar CAD control bar Screen maximise, minimise \

and delete buttons
‘Tﬁ‘ 12d Modek\ﬂa RC4 (ntx86) - Project "C:\12d\ll.OO\Tra\mr:?{gn\gaﬁmg started basic\STAGE 1\STAGE1" - Client "12D Solutions - Lee" o |[@2] &)

Project File Edit View Meodels Strings Cad Tins Surfey Design  Drafting Plot Report Utilities User Window Help

[ [] [bese [ [=en |l EIE = =l el @™ M (A & I
@Iﬂ@lﬂlﬂlﬂl@@[f FAEZOO GElasab@ v P oHERsaaaBE A !

Plan SURVEY
Plan DESIGN

Snaps tool bar

Auto

Recalc =
»
Edit func »

Edit data

B sectionLs View type and name U
4 Section X5 Recalc all

7 Perspeg Opencl 30 View title area — == toer?

T — Edit chain »

[ Plan1 > | = B Run chain ¥

(=R ENEAISIEIEIE)

View maximise, minimise
CAD tool bar and delete buttons

m

View button area
Recalc panel

Screen message box

Output Window View coordinates box

view workbook tabs

Iz 4

CAP||NUM)|[SCRL]

/

Note that the View in the image with the white background has a title and it is Plan 1. This says that it is a
Plan view with the name 1. The View names must be unique.

Qutput Window Background tasks

/errssosmeas[arnsro@BLEnINONAS

Each View can be Minimised, Maximised or Closed.

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

i@

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 area to the left of the View Minimise button).

To reduce it back to its original size you can hit the restore icon.

o D S
- &8 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 by holding LB down over the menu title are Recalc and then
moving the cursor to bottom left hand corner of the screen and then releasing LB wen the Recalc menu is

where we want it to be.

The view should then look as shown below.

7 12d Model 5M 11.0C1a RCA (nt.486) - Project "CAL2d\11 D0\ Training\design\getting started basic\STAGE 1\STAGE1" - [Plan1] [=&@]=]
Project File Edit View Models Strings Cad Tins Survey Design Drafting Plot Report Utilities User Window Help 8%
| [0 =se [=[oen | ] E Ela:@n 1 U

e2]r) DRIDERAEM EEADO GaBeesca [ [ cEEEs@ssEE 20 L
EE@

Recale (B
Auto >
Edit func »
Edit data
Recalc 3

SARMBAFOBASEARINDONAF

Recalc all
User 3

Edit chain
Run chain

& survey | R pesicn | ELs s |0 B 4 b

CAP|NUM||SCRL|

B FHEFONEEES

. [ Output Window Background tasks
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3.4 How to Find Your Way Around 12d Menus

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

Project File Edit View Models 5Strings Cad  Tins  Survey Design  Drafting Plot Report  Utilities  User Window Help

In addition to the Drop Down Main menu system, there is a floating 72d Model menu that can be pinned.
This is found at Projects=>12d Model menu.

Project | File Edit View 12d Model (B
|= [ Projects ] Projects »
[E Recent projects b File -
Open Edit 3
& T View 3
El EwW
Models ]
x:a 12d Synergy b Strings b
7 Check base points Cad »
O, Detai » :
’ e click on 12d Model Menu s g
[ Management » . .
brings up a pinable menu
- Restart Survey +
| Save Design r
& Tree Drafting  »
Plots ]
7 Utilities » reoorte b
{j: Delete E-FI-D- :
o Utilities 2
m | 12dModel 8 User 4
- User » Help . d
) Save  Exit
45, |12d Model Menu
&.J Exait
A b

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 72d 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 usable 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 View Title area at the top of the menu, anywhere other than over the X in the top
right hand corner. With the button still depressed, move the mouse to the desired location and release the
button to repin the menu. The same procedures also apply when moving panels and views. When doing
this just make sure that LB is clicked in the general heading area and not on a View button.
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To ease the learning and usage process, a menu description system has been adopted in this manual that
describes where to look to achieve a specific function. For instance, to import an AutoCAD DXF file of
point and line data into 12d, you Walk Right on the 12d Model menu or from the Drop Down Main Menu
bar, through two submenus and select DWG/DXEF. This instruction is documented as...

File =>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 72d Model menu and once File I/0 is highlighted, slide the mouse right over the
arrow and the File I/O menu will pop up. Slide further right on the Data input menu item and the Data Input
menu will pop up.

Your screen should appear as follows

12d Model &
Projects  »
File [
Edit ¥ Filel/O =]
View ¥ Datainput W
Models  » Datacutput o Datalnput =)
Strings ¥ Layouts W 12d >
Cad ¥ ADAC » 2dPDF
Tins ¥ Digitizer ¥ ArcView SHP

GIs W AyzZ >
Survey o Label Map files § BCC Epson
Design ¥ Map files ¥ Civilcad
Drafting  # Rangefiles » DEM
Plots ¥ Screen dump DGN 3
Reports ¥ Templates W DWG/DXF/DXB
Utilities  # Textstyleinput | Genie
User ¥ Edit file Geocomp
Help y User W Keays
w LandXML

Paoint clouds »

MapInfo MID/MIF

SDR Map

TOT

TP Setout

TP Stakeout strings
Old 3
User »

Alternatively, you can use the Drop Down menu bar to get to the same point ...

To get to this same point using the pull down system, you need to click LB on [File] on the Drop Down
menu bar and then proceed as before on the walk rights as shown below.
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Project | File | Edit View Models Strings Cad  Tins  Sun
= [File YO ] _ lc}’a”=D|_
| Data input >| [ Data Input ] l
Data output * =
@ Layouts p » 1 '
2d PDF
ADAC | ArcView sHP
Digitizer * i .
Gl ’ BCC Epson
Label Map files * Civilcad
Map files * DEM
Range files * DGN .
Y DWG/DXF/DXE
Templates * Genio
Textstyle input Frren
Edit file Keays
User | LandxmL
Point clouds b
MapInfo MID/MIF
SDR Map
TOT
TP Setout
TP Stakeout strings
Old >
User 4

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.
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"fl. Read DWG/DXF Data =] @ |25

File |

(S| mi[ey

Mull level value [-099

Default lineweight [0.25

Spline approximation |12

MNames [layer for name
Images ignore

Blocks |to symbols
Block attributes ignore

Only create visible symbols
Translate 3DFaces to Faces
Use12d Acad colour numbers
Create 2d/3d polys from ctrl points
Head to tail points/lines

Only load visible layers

Load paper space

Load xref files

moreEr o Eld

| Read | | Finish | | Help |

The panel is placed on the screen at the location
where the mouse cursor was when LB was clicked.

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 already described. Any menu can be removed by clicking LB

on the X button in the top right hand corner.

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

Finish at the base of the panel.
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3.5 Toolbars and Controlbars

See

Chapter 3.5.1 CAD Toolbar and CAD Contolbar
Chapter 3.5.2 CAD Text Toolbar and Text Controlbar
Chapter 3.5.3 Symbol Controlbar

Chapter 3.5.4 Search Toolbar

Chapter 3.5.5 Snaps Toolbar

3.5.1 CAD Toolbar and CAD Contolbar

In 712d Model there are CAD options which are available under both the CAD menu and on the CAD
Toolbar on the left hand side of the 72d Model screen.

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

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

-

:ilj 12d Model 5M 11.0C1a RC4 (nt.x86) - Project "C:A\12dV11.000Training'\design\getting started basic\STAGE I\STAGE1" - [Plan1]
Project File Edit View Models Strings Cad Tins  Survey Design Drafting Plot Report  Utilities User Window Help

| (1) [oose [ [oyen El H]E ElnE] S| &
EENEEEHDEIDENEM EEADD GygWaesca [

BN =RE N\

CAD Controlbar
~——( CAD toolbar

b

b

Y

N

N

b

b

b

N

[

[

Y

CAD String
flyout toolbar

QUPBL Ay AN LR ALY 0

Auto 3
Edit func »
Edit data

Recalc 3

N b

b

LA UEHSTANRONONX &

Recalc all

The elements created from the CAD options will have attributes as defined by the Cad Control Bar. This
control bar is placed on the top left hand side of the screen under the Main Menu control bar on the
creation of a project
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|ba§e |C}faﬂ Dl |1 E| @l @

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

Field Description Type Defaults Pop-Up

I— @ name box

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

model box
Il:nase J

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

Eo—

base names.4d names

base existing models

colour box red standard 12d colours

this field can be recognised by the colour icon button on the right hand side of the field. The user can
select a 12d standard colour model by selecting the colour icon, typing in a a colour name of number,
or even typing in he RGB of a colour in the format rgb(red_integer,greeen_integer,blue_integer).

| b

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

height input Measures menu

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

Il— == linetype box 1 valid linestyles

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

[ =

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

weight box

ZI tinablility box no, yes, points

yes

the Tinable field sets whether:

yes - the vertices and segments are tinable (used in triangulations)
no - not tinable (not used in triangulations)
points - only the vertices (points) are tinable.same as

button same as
i

the same as (or eye dropper) allows the user to select an existing element which will be used to define
all the cad control bar values.
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The CAD options are available from the CAD toolbar or from the CAD menu.

Cad | Tins  Survey |

[Cad]

Y

b

Dimensicn 3
Leader 3

Table 3

SR

5

Multipick
Point

[

I/I

CAD menu

Intersection

b

Line

N

Circle
Arc
CAD Toolbar Polvgen
Text
Symbol
Hole

Fill

[

N

9

Image
Medify
Vertex

b

[

Nlsd e DEHESTNANT

Segment

5

String
Edit
Delete
Acad

N

.S
b

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

Regression

When options are chosen from the CAD Toolbar, help messages are written to the Screen Message Box at
the bottom of the 72d Model screen.

Although there is no panel or menu involved with the CAD toolbar options, if the F1 key is pressed whilst
the cursor is over an item on a toolbar, the context sensitive help will be called.

Alternatively all the CAD options are documented under each of the walk-right menus of the C4AD menu.
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3.5.2 CAD Text Toolbar and Text Controlbar

The various Text options are:

BT @ME B

f C CAD =>Text menu )
( Text Controlbar }

(CAD Text Toolbar ) [ Cad Text]
L Edit
ape Create
Delete
b Label perp. offset
dlﬁi aE{ abe Commands ]

¥

Text can occur as a text string, on vertices of a 4d string, and on vertices and segments of a super string.
Each type of text has

(a) avertex (these are displayed when Vertices are toggled on in a plan view)

(b) ajustification point, a rotation

(c) an offset

(d) araise value.

The vertex and justification point only coincide if the offset and raise values are both zero.
All text on a 4d string must have the same height, colour, angle, offset and raise.

Each part of the text on a super string vertex segment can be independently modified depending on the
settings for the super string.

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

@ [T A

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

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

Page 29
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Select Textdata =

Arial1 centre -
Arial 2 centre
Catchment Label
Dimension 2.5
Dimension 3.5

Grid Text

1501 centre

150 2 centre

Label Easting

Label Morthing

Label Point Mo

SAlgn Data

SAlgn Header

SAlgn Title

Text 1.5mm

Text 10mm

Text 2.5mm

Text 3.5mm

Text 5.0mm

Text 7.0mm

Text Box1.5mm

Text Box 2.5mm

Text Box 3.5mm

Text Box 5.0mm

Text Box 7.0mm
Text Whiteout 1.5mm
Text Whiteout 2.5mm
Text Whiteout 3.5mm
Text Whiteout 5.0mm
Text Whiteout 7.0mm

m

| 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.

:a: Textstyle Data EI &=l @

Favorites |

Text style [1

Text units |w0r|d
Height (u} |10
Offset (u) |c|

) (@[« i = (4]

[

Raize (u) |g Ihl-;l
Justify |b0ttom—leﬂ: IEI
Angle k]= z
Slant h‘ SE
X factor [L \El';l
Weight [ Izl
Underline | IEI
Strikecut | EI
Italic | EI
| =]
I
| Set | |Sameas| | Clear | | Finish | [ Help ]
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Il ﬂ textstyle box 1 available textstyles

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

IF .\ﬁi text height box 10

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

The Symbol Controlbar is normally at the top right of the 72d Model screen.

Symbol Control toolbar ———— |

R P

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

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

Field Description

2

On pressing the Symbol data button a panel appears

Select Symbol Data

Type Defaults Pop-Up
Symbol data box
=] If you require a different

[Edit]
[Sameas]
[Clear]

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

The current symbol can be

Symbol Information

selected from the Symbols list
and the colour, size and rotation
can be manually set

Favorites @

Symbel Select Choi

Size [ @ ) p
Rotation [3° i |2 12D LMARK

=12d
Offsetx o 23 12d Standards |
Offsety [0 N | [ 21 12d_Standards

J |5 12d_standards

(s (omem) (@

=) Alignment Styles
@ ) Cadastral

@ |5 Communications
®H = DTM

[ |2 Dimension

@ | Drainage

|3 Drainage BCC

[ [2) Earthworks

|2 Electricity

@ Frerney

[ Select

[Edit]
[Sameas]

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

the Control bar \ \

[Pvim @|5 ﬂhﬁ"ﬁi
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3.5.4 Search Toolbar

The Search bar is normally at the top right of the 72d Model screen.

)
-

| 1+

By simply typing text into the Search Bar, the option searches for matches of the typed text amongst the
full path names of all the options on the menus, and then lists the menu items and the position of the

menu that contains the menu item.

For example, typing in volu will bring up the list shown below.

2

|\rolu|

[

(R [0 g pr e
Balanced volumes (Design-»Volumes- > Exact)
Between heights (Design-»Velumes-» Exact)
Cut/fill text in poly (Design->Volumes)
empty (Design->Veolumes-»End Area->User) =
empty (Design->Volumes-»Exact-» User)
empty (Design->Velumes-»User)
Grid cell (Design-»Volumes)
Rernowval calcs (Design-=»Volumes- > Exact)
Sections to height (Design->Volumes->End Ar
Sections to sections (Design-»>Volurmes->End 4
Stockpile (Design->Volumes)
Storage calcs (Design-»Volumes-» Exact)
String tin to height (Design->Volurmes->End A
String tin to tin (Design->Veolumes-»End Area)
Tin to height (Design->Yolumes->End Area)
Tin to height (Design->Volurmes-» Exact)
Tin to height 2 (Design-»Velumes-» Exact)
Tin to ht curve (Design-»Velumes-» Exact)
Tin to sections (Design-=Volumes-»End Area) _
Tin to tin (Design->Yolumes->End Area)
Tin to tin (Design->Volumes-» Exact)
Tin to tin 2 (Design->Volumes-> Exact)
Tin to tin ht range (Design->Volumes)
Trimesh volume (Cad-=» Leader)

o

n

Typing volu in the Search Bar

List of matches for volu

in the full path to the name
of the option on a menu,
and the position in brackets
of the menu that contains
the text volu.

Clicking on any item
in the list brings up the
panel for the option

Double clicking on an item in the list brings up the panel for that item.

Note that case is ignored when searching for matches.

3.5.5 Snaps Toolbar

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

Snaps toolbar

el () (%) (6] (el (1) () (5) (@) (o) [ (&) (@) ()

Snaps are used when picking strings - see Chapter 7.4 ’Snap Settings’.
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3.6 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.

From the View drop down menu bar, click LB on View, untick the Status Bar checkbox. To turn it back
ON, repeat the selection but this time tick the checkbox.

View | Models  Strings Cad T

Mew »

Toolbars

Status Bar |

| [views: !

3.7 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

“1

i
‘[
File [Caret] [Same as] [Menu] select a button
| Output Window |

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.
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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.

3.8 View Coordinates Box

Note the location of the View Coordinates Box at the bottom right of the desktop (the right hand side of the
Status Bar).

This box displays the X-Y coordinates of the cursor when in a Plan view and Chainage-Height-X
coordinate-Y coordinate when in a Section view.

1 [
x=-450 y=-139 CAP|| NUM|(SCRL
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3.9 The Output Window

The Output Window appears as a tab at the bottom left of the screen and flashes if there are any messages
that need to be reviewed.

Y. Bsurvev | oesion | LS |Bxs |Fe Bt

hl:- <Pick point to changes [picks][I[Menu] no selection made - try again x=-134 y=-205
A, | Qutput Windew Background tasks

By default the Output Window is in Auto-Hide mode and when you move your cursor over the Output
Window tab, the Output Window appears.

Output Window

. Loading Project
ot - OpenGL Vendor is <NVIDIA Corporation>
- OpenGL Renderer is {Quadro FX 1800M/PCle/SSE2>

an
==« |~ OpenGL Yersion is <3.3.0>
il:. 4 | m
A, | Qutput Windew Background tasks
Auto-Hide mode can be turned off by moving over the Output Window and pressing RB to bring up the
Output Window menu. Click on Auto-Hide to remove the tick and Auto-Hide is no longer on.
‘ Output Window
a. ----! Startup
Loading Project Floating
OpenGL Yendor is NVIDIA Cor, Docking
- penGL Renderer is <Quadro
= - OpenGL Version is <3.3.0> Tabbed Document
AN Auto Hide
A, | Output Window Background ta Hide
Clear Window
Copy to clipboard
Find
Filter 4
Convert to Window
Deselect current
Options 4
When Auto-Hide is turned off, the Output Window stays open permanently.
The Output Window menu includes the options:
Clear - clears the Output Window,
Copy to clipboard - copy any selected text in the Output Window to the Clipboard.
Hide - removes the Output Window.
Float - makes the Output Window a floating window that can be docked on any of the sides of the
12d Model screen.
Convert to window - turns the Output Window into a normal Window which then appears on your desktop.
It may be moved by clicking LB in the Output Window heading area, then dragging the cursor to another
part of your desktop and releasing the LB to pin it down.
Page 36
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When the Output Window is a normal Window or a floating window, then clicking on x at the top right of
the window will remove the Output Window.

The Output Window can be made taller or shorter by moving the bar at the top of the Output Window.

The Output Window can be turned off by Hide but also unticking the Output Window on the Window Main
Menu will remove the Output Window.

Once the Output Window is removed, the only way to turn it back on is to click on Output Window on the
Window Main Menu.
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3.10 Introduction to Views

There are three types available in 72d Model - Plan, Section, Perspective - and some subtypes. For
example Perspective and Perspective OpenGL are both Perspective Views and most Perspective operations
work identically on them.

It is possible to have multiple Plan, Section and Perspective views on the desktop at one time, each
showing different information. There is no limit to the number of views you may create.

Each View has a View type icon and a must have a unique name such as SURVEY or 2 etc. The names
can be any number of characters that must be either alphanumeric of spaces although for uniqueness upper
and lower alphabetic characters are considered to be the same thing. View names will automatically have
any leading or trailing spaces removed.

Plan DESIGM Section LS @ Perspective OpenGL 3D

BrE | EEERRE

The name appears in the View Title Area. This is the heading at the top of each view.

Just below the name is the View Button Area which contains the most common View buttons (i.c. a
subset of the complete list of view options). The View buttons appears horizontally after the view name.
The View Button Area appears automatically with each view as the view is created and each view type
has different view buttons that reflect it’s characteristics.

The View Name defaults to a number but can be over typed with any alphanumerics. The View Name
must be unique for the project.

For example, the View Buttons shown on a Plan view called Survey to map to ADAC are:

K 4] Plan Survey to map to ADAC View Title area \
@E@@@@@@@@@ View Button area
N
enu Fit Previous | Refresh | Clone
Add Pan
Remove Zoonslhrink Toggle Plot Properties

k Plan View Buttons /

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

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

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

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

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

Hence there are four menu systems in 12d, one for each view type (Plan, Section and Perspective) and an
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overall Main Menu.
Views may be created, resized, overlapped, moved , minimised, maximised and deleted.

When you create a new view, 12d will automatically supply it an ascending number for reference purposes
e.g. Section 2. This automatic name can be changed to any other unique view name.

To make Menus and Panels easy to see thye will always be displayed on top of any views.

3.10.1 Basic View Operations

We will now practice some basic View operations
To create a new View, we can use the Views =>New or the Views =>Create option.

For example to create a new Plan view, select Views =>New =>Plan from the main menu to create a plan
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.

r N

e

. . LY 2

@, Mew Plan View = || B | ER

View name | 2 | B |

| Create | | Finish | | Help |
7. 12d Model 5M 11.0€1b RC1 (nt86) - Project "C:A12d\11 00\ Training\design\getting started basic\STAGE 1\lee\lee” - Client "12D Solutions - Lee" =N iR
Project File Edit View Models Stings Cad Tins Suvey Design Drafting Plot Report Utilities User Window Help
I [ [ase Elcs Ll [FalT & = [Fllz): T DENZHE] I e =
DUEEENDEENEOEM FEALD G@#Ha® @ P »HAERwa@LfaBE PORARCOERUF 9y
;‘ [E3] Plan SURVEY o |[® | = ]
/‘ E [&2] Plan DESIGN = |[@ == W Recale (B
{Q. E & section LS = [=E[= 1 ?;:’mm :
Ef E A section X5 === W ;i‘:::“ R
Z. E Perspective OpenGL 3D = ] Recalc all
r; User v
' E [ Plan1 =
AR e e E e S e Edit chain »
SRR EEERERBR KNS O Run chain »
=)
£
D.
% la
&,
&
.,
Q.
£ 9
'y
m,
A,
=,
£,
a.
.,
ut,
Y,
i
a.
A,
= [E] B |Es o B [H2 av
Cap|[NUM]SCRL
Output Windo Background tasks

Important note: Each view name must be unique.
Once the View is on display, the following operations can be performed from the View Button Area.

To MOVE a View to a new location on your desktop, depress the LB in the View Title Area — the area on
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the top of the view showing the words Plan 2. 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.

To RESIZE a View, 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.

A DISPLAY a view ON TOP of all the other views, click on any visible part of the view except in the
view drawing area (the black part of the view). Or by clicking on the View tab for that view in the View

tabs area at the bottom of the view display area.

DESIGN

current view on to

View tabs — > <urve BTG NIEE

To MAXIMISE a view, click on the Maximise button on the top right corner of the view. The view will
then take the entire view display area and no other view will be visible.

“fl. 12d Model SM11.0C1b RC 1 (ntx@6) - Project "C:\12d\11.00\Training\design\getting started basic\STAGE 1\lee\lee” - [Plan 2] = Eem |
Project File Edit View Models Strings Cad Tins Survey Design Drafting Plot Report  Utilities User Window Help -8 x
| @ o SleT— | — B 8 O@®Er @@

BEHMNEEHDEEREREM READLO GdEa®@ A oEE: R

Recalc 8
Auto 3
Edit func
Edit data
Recalc

o

SAN@F QBRSNS NKONON X >

o

Recalc all
User 3

Edit chain
Run chain »

o

B survey | B pesien |EFLs |Exs |E3o ; 4 b

CAP|[NUM||St

FOSEEES

Qutput Window Background tasks

If a view is maximised then clicking on any other View tab will bring that view to the TOP and hence it
will become the MAXIMISED view.

When a view is maximised, the three buttons that normally appear in the top right hand corner now appear
at the right hand side of the Main Menu area. Click on the Restore button to UNMAXIMISE the view.
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= | B e

/ buttons for the Maximised View

Window Help
T HiEr T M
DEHE: A

Restore (unmaximise) the view

To MINIMISE a view, click on the Minimise button on the top right corner of the view. The view will be
reduced to just an icon at the bottom of the View Display Area. To RESTORE the minimised view,
simply click on the Restore button on the view icon or click on the View tab of the minimised view.

Minimised VieWS\qa;
r

Clicking on its Restore button
or its View Tab will
Restore a minimised view

&, | Output Window Background tasks

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

A Yes-No Confirmation panel will then appear and select Yes to delete the view.

Plan2 ==

Click LB on Yes to confirm the action

[=] Plan 2
Bl =l

View "2" (B
Models  »
Settings »
Redraw

Fit
Previous

Zoom 3
Pan 4
Litilities  »
Clone

Properties
( Delete )

For the purpose of the tutorial, delete all the existing views EXCEPT Plan View 1 and maximise it to
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leave just large Plan View called 1 on the desktop.

In the following chapters we will create and demonstrate the use of all the different view types, and how

the various views are linked together.

4. 12d Model 5 11.0C1a RCA (nt(86) - Project "C:\12d\11,00\Training\desigr\getting started basic\STAGE 1\STAGE 1" - [Plan 1]
Project File Edit View Models Strings Ced Tins Survey Design Drafting Plot Report Utiities User Window Help

EIED | EEn =l = FHd:®@r M F

(E=3 EoE =3
-8 x

I .

PORVQIONF N R !

ARODON

ARfedg QEESEAND

E

0

Background tasks

HEDrEEHS

s

=2 For Help, press F1
&, [Output Window

(CAP| NUMY|SCRL]
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3.11 Introduction to Models

Models are a 12d concept and basically a model represents a repository for data. Each point or line that is
created or imported into 12d is put into a model. A model is similar to the layering concept AutoCAD, or
levels in Microstation

By adding models to, or removing models from, a view, it is possible to change the amount of information
that is displayed on a view. And it is possible to have different models on display in different views.

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 to copy the line from one model to
another. The lines can then be displayed independently. If both models were on at once, the information
will appear as one line instead of two since the strings are coincident. It is possible to selectively snap to
and edit either line in such a case.

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

By default, any deleted models will be stored in a Trash Bin as a back up. Models in the Trash Bin can be
restored at a later time. An example of this will be shown later in the manual.

It is possible to copy models between projects (See Models=>Utilities=>Copy Project Models) or to
Share Models from another project into you project so that you have the latest copy of the shared model.
These are more advanced features of 12d that we will not look at in this manual.
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3.12 Introduction to Strings

12d is very much a ‘strings’ rather than ‘points’ based system.
In it’s simplest form, a string can be just a single vertex (point), or a line between two ore more vertices.

A string may be made up of many vertices, joined by straight line segments or arc or transition segments.

/ @ denotes a string vertex neighbours of A \
previous vertex next vertex
vertex to vertex A to vertex A

index 2

S e e
/‘\'iv:éte?(x3 \ / last vertex

first vertex . N
string links or segments

vertex index 1
Vertices forming a string J

Strings vary in complexity from 2d (x,y and constant z value) to multidimensional, and an alignment string
that 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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3.13 Introduction to Panels

A panel is the means of supplying all the information required for a 12d Model option.

Once a panel appears on the desktop, you can use the mouse or the Tab and BackTab keys (denoted by
<Tab> and <Back tab>) to position the cursor over any data field. Remember, when typing data from the
keyboard, the cursor must be flashing in the data field for characters to be accepted.

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

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

When typing data into a field, please observe that the Delete key (<Delete>) 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 <Delete> to delete them
or start typing to replace them.

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

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

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

Select Colour

:ﬁ: Read x y z s Data

File

File to read

Default line colour

Default point colour

LUse super strings

(=] O =]
Many files I

u =
-

-
r—

[yellow

Default model for data I;l

&

| Read |

| Finish | [ Help |

Click LBona
colour icon to
bring up the list
of colours

black
blue
brown
cyan

dark blue
dark green
dark red
green
grey
magenta
off yellow
orange

hite
ellow

| Select

[View ceolour]
[Edit]
[Sameas]
[Browse]

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

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

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
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end of the File to read field.

-

':il" Read x y z s Data E [=] @

File

File to read || I£|

Many files File icon

8

r / Colour icon
Default line colour cyan I:l

Default point colour yellow |:| Model icon
Default model for data |;| /

Lse super strings

l—@ - View icon

[ Read | [ Finish | Help

-
| ————— Message area

Some of the more common icons we will see are:

( &

) file/folder

~

63

tin textstyle info

line weight

== model ==  choice

colour when B view
none selected

7= line style % polygon w4 symbol

= colour

Il

[

Note that there is a Message Area at the base of the panel (just above the Read button in the Read xyzs
Data panel).

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

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

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

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

Page 46
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Position of option on menu:

Help =>12d Model

All the information in the 72d Model Reference manual is also available as electronic Help
accessed from within 72d Model (also know as the 12d Model Context Sensitive Help).

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

Help

&l

12d Model

) 12d Model help

12d Macro Manual

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

Dongles

Check for updates
Systern Information

Microsoft 7

» |links to web site www.12d.com.

dongle testing panel

4

12d macro programming language help

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

check for newer versions of 12d Model
brings up Microsoft’s System Information panel
For Windows 7 links to the WinHIp32.exe

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

Help Topics: 12d Model REference

T

Contents |index | Find |

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

-4 120 Model Reference kanual
@ 1 Preface
@ 2 Inztallation of 12d Model 11 Releaze Yerzion
@ 3 Inztallation of 12d Model 10 Practice Yerzion
@ 4T oal: and Concepts

@ 5 Starting Up

@ 6 12d Model Help

@ 7 Menus on Wiews

@ 3 Project

@ 9 Fie

@ 10 aDAC

@ 11 Edi

@ 12 View

@ 12 Models
@ 14 Stings

m

Open |

Prirt ... Cancel

L

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


http://www.12d.com

12d Model

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

Alternatively, individual topics for a panel or menu can be invoked by pressing the F1 key
whenever the focus is on the menu or panel, or by clicking on the Help button on any 12d Model
panel (see [F1 Key). This is the context sensitive nature of the 12d Model Help.

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

It is also possible to have a Help button and F1 key available for 12d Model PLs (macro)
programs written by 12d Solutions or by Users. Please see the 12d Model Programming
Language manual for more information on this feature.

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

More information on the Help system is given in the sections:

_Contents

Index

_Find

Panel Help Button
F1 Key
Navigating in Help
Extra Help
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Contents

The Contents tab allows you to look at the overall structure of the 12d Model Help and access
any part of it.

Help Topics: 12d Model REference @Iéj

Contents | index | Find |

Click a boalk, and then click Open. Or click another tab, such as Index.

3120 Model Reference Manual
@ 1 Preface
@ 2 Inztallation of 12d Model 11 Releasze Werzion
@ 3 Inzstallation of 12d Model 10 Practice Werzion
@ 4T oolz and Concepts

@ B Starting Up

@ £ 12d Model Help

@ T Menuz on Views

@ 3 Project

@ 3 Fie

@ 10 ADAC

@ 11 Edi

@ 12 View

@ 12 Models
@ 14 Stings 1N

Open | Print ... Cancel

e, A

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

m

For example, double clicking on Tools and Concepts expands the next level of Tools and
Contents.
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Help Topics: 12d

Contents |index | Find |

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

|:L’,1] 3 Tool: and Concepts »
@ The Mouse

2 The Keybnarcl‘\
topics are identified

bya?

folders must be expanded
to see the fopics

Picking Strings

#N € and Ch HE Typed Input Box
Tentative Typed Inputs

Picking Wertex [ds [Point Mumbersz)
Shaps

Lo g o) [0 ] [-9) [2) e

Ewprezsions in Panel Figldz

Special Panel Fizlds

@ Meazures
@ Texst Units "

Dizplay | Prirt ... Cancel

and topics are The Mouse, The Keyboard etc.

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

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 a string.

After any option requiring a pick is selected, a message regarding the function of the
mouse buttons is written to the screen message area.
<option> [picks][fasf][menu]
There are two picking method available in 12d Model:
(@) fast pick 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 satistying the snap conditions is selected. hd
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Double clicking on Contents on the top of the Help will bring the Contents listing back up.

Continue to _Index or return to 4 12d Model Help.

Index
The Index tab searches through all entries in the Index of the Help.

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

Help Topics: 12d

Contents  Index ]Find ]

1 Type the first few letters of the word you're looking for.

[t

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

three state tick box Y

three states
tick, marks
tick. mark s
tadpoles
TICK_DRa&W_CROSS_4D
ticks
uzer symboals
tif
tiff
time_format
i
tin analysiz
tin aspect
tin azpect inguire
tin boundary b

Display | Cancel

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

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

Continue to _Find or return to 4 12d Model Help.
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Find
The most powerful searching method for the Help system is Find.
Simply click on the Find tab to search for words or phrases that may be contained in a Help topic.

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

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

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

To create this list now click Mext.

* Minimize database size fecommended)
" Maximize search capabilties

" Customize search capabilties

e || e cse|

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

Currtents] Indexx  Find

1 Type the word|s) you want to find

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

3 Click a topic. then click Display

ACAD Plot b ap File
Add
Add
Add

&dd j

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

Diigplay | | Cancel |

Continue to _Panel Help Button or return to 4 12d Model Help.
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Panel Help Button

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

K Ia‘ﬁ:CﬂlourHeightRangeforTin EI =] \

Tin [

Range file |

Clean faces model beforehand

| 4
N /

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

Help button to go
directly to the Help
topic for the panel.

aNaEE]

If there is extra help available for an option, then Help* will appear instead of Help on the panel
button.

an N

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

Information on how the extra help is set up is given in the section Extra Help.
Continue to _F1 Key or return to 4 12d Model Help.
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F1 Key

Another method of invoking Help is by using the F1 key as follows:

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

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

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

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

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

Continue to Navigating in Help or return to 4 12d Model Help.

F1 Ke Page 55
= = <7 X
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Navigating in Help
Once at a topic in the Help, the << and >> buttons at the top of the Help topic will go to the
previous and next Help topics respectively.

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

print the )
current topic go back one topic g0 to next topic

File Edit Bookmark Optionsg Help
Enntents| Index | | Erint | £4 | B |
Drape
.S
Position of option on menu:  Tins =>Drape =>Drape
The drape operation is simply sectioning along a string.
Draping is a wery useful method for attaching a z-value for strings defined in plan only.
For example, cadastral infarmation often has anly (x4 co-ordinates. The drape
operation could be used to apply 2+values to the cadastral information, for example,
z~values fram the natural surface tin. The draped cadastral information would then sit an
the natural surface and could be used effectively in perspective views as well as plan
views 1o delineate properties etc.
Instead of simply producing a section along a string. drape can also be usedio
produce a face for every segment of the string by draping the segment anta the tin and
forming a face by perpendicularly connecting the end points of the segment and the
draped segment. For example, if the strings represented the tops of buildings. the
created faces would be the sides of the buildings down to the terrain.
The data to be draped can be selected in three ways - an individual string can be
selected and draped. all the strings in a model can be draped. or all the strings ina
view can be draped.
On selecting drape, the drape panelis displayed.
W

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

The 12d Model Reference Manual PDF file is on the 12d Model 11 Installation DVD in the folder
Documentation\Reference Manual.

Continue to _Extra Help or return to 4 12d Model Help.
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Extra Help

The default context sensitive 12d Model Help is all in one help file supplied by 72d Solutions but
a method for displaying additional help information exists so 12d Solutions, 12d Distributors and
Users can supply additional (extra) Help information. This extra information can also be supplied
by 12d Model PLs (macros) written by 12d Solutions or Users.

How to Set Up Extra Help

Any extra help for an inbuilt panel (that is, one not created by a macro) is placed in a folder with

“w

the same name as the dump name for the panel without the ending after the “.” (to get the dump
name, see Dumping a Panel, Creating a Screen Layout File or Default File in 12d Help or the
12d Model Reference manual).

For macros, created by Users or 12d Solutions, there can only be the same Help button for any
panels created by the macro and the extra help for the macro is placed in a folder with the same
name as the macro without the ending "4do" after the “.” and with any blanks or non
alphanumeric characters replaced by a underscore ("_"). For example, the extra help files for the
macro called "testing help (3) system.4do" go in a folder called testing_help_ 3 system. Note
there is an underscore for the blanks and the "(" and ")" in the macro name.

The extra help files for an inbuilt panel or macro can have any name and can be a pdf, wmv, avi.
txt etc.

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

The folder of extra help for a panel, is then placed in any one of the three places:
(a) inthe Help folder in the 12d Model installation area: For example, for version 11
c:\Program Files\12d\12d Model\11.00\Help
c:\Program Files (x86)\12d\12d Model\11.00\Help

(b) in a folder called Help inside the Set_ups folder in the 72d Model installation area. For example
c:\Program Files\12d\12d Model\11.00\Set_ups\Help
c:\Program Files (x86)\12d\12d Model\11.00\Set_ups\Help

or

(¢c) in a folder called Help inside the User folder in the 12d User area. For example
c:\12d\11.00\User\Help

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

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

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

For example,
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-

B Project Tree = 2

= Project "Stagel”

7- Models

-Tins

-Templates
-Functions

Views

-Mame mappings

i Plotters

-Survey data collectors

* indicates extra help

is available
-Colours

-Linestyles

Symbols

- Textstyles

- Textstyle data favorites
-Sheet sizes

Finish y

L

# ' Help Informaticn for El;lﬂ

standard 12d Model Help

@ ChProgram Files\12d\12dmodel@.00helphl2d.hlp —

C\126\9.00\user\help\Project_Tree\CAD_TEXT_SYMBOLSwmy  ~g——————— cXtra Help in User\Help
Ch12d\9.000Nuser\helph\Project_Tree\User_supplied_Porject_treewmy /

Z:\Program Files'\12d\12dmodel.00help'\Project_Tree\ CAD_LINES_POLYS.wmv

ChProgram Files\12d\12dmodel3.00helpiProject_Tree\ CAD_TEXT_SYMBOLS.wmv extra Help in Help

C:\Program Files\12d\12dmodel\9.00\help\Project_Tree\EASY_FIND.wmv

C\Program Files\12d\12dmodel9.00\help\Project_Tree\Tag_Treewmyv

Ch\Program Files\l12d\12dmodeld.00set_ups\helpiProject_Tree\CAD_TEXT_SYMBOLS.wm

ChProgram Files\12d\12dmodel9.000set_upsihelphProject_Tree\Help_in_Set_ups_Help.wmv

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

C\Program Files\12d\12dmodel\8.00Nset_upstihelp'Project_Tree\Tag_Treewmy o — extra Help in Set_Ups\Help

Finish

Users Own Extra Help Files

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

Before starting your tutorial, it is assumed that your overall desktop layout is as shown at the end of

Chapter 3.10.1 Basic View Operations, i.e. one large Plan view on display called 1.

g, 12d Model 5h 11.0C1a RC4 (nt.x86) - Project "C:\12d\11.00\Training\design\getting started basic\STAGE 1\STAGE 1" - [Plan 1] foa ==
Project File Edit View Models Stings Cad Tins Survey Design Drafting Plot Report Utilities User Window Help -ax
\ (i oz [ faen Ll B = S 2] 72 e v e F BRI R [

BENeEHDEUDEMEM EEADLO Ghlia®nn@ A 2ORRVEVFHSKURI

SANLFF DARSENRNONON A >

.1

Background tesks

REFONAEES

i

=, For Help, press F1

Output Window

CAP||NUM)||SCRL

5.1 Importing Point Data into 12d

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

example.

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

We will begin by reading in a Points file called ‘DETAIL SURVEY.csv’.
This file lies in the folder C:\12d\11.00\Training\design\getting started basic

1,42518.
2,42535.
3,42556.
4,42572
5, 42592
6,42606.
7,42612.
g,42410.
9,42419.
10, 42433
11, 42446
12, 42460
13, 42474

g73,36865.
£3Z,36859.
394,36847.
. 709, 36345,
277, 36345,
093,36845.

368,71.
242, 69,
968, 69.
796, 67.
967, 65.
526, 64.

533,DR, 1
505,DR, 1
349,DR, 1
75,DR, 1
579,DR, 1
§18,DR, 1

6,36847.949,64.739,DR, 1
27,36954.217,72.574, DR, 2

677,36955.067,71.904, DR, 2
.789,36954.863,70.552, DR, 2
.673,36955.149, §9.777, DR, 2
.181,36955.254, 68.955, DR, 2
.806,36955.092, 66.24, DR, 2

The format is one point per line containing a point number, X, y and z coordinate, string name and string
number all separated by commas.
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To read in the file, click LB on File =>Data Input =>x y z =>x y z general from the Main menu.

nf Read X ¥ Z General Files = & =

Parameters

Parameterfile || |;| E

Files | Basic ] Format] Mapfile] Fencing |

12d gives you the ability to fill in this
— panel once and then save the setup to
7] i

a parameter file. This allows you, on
subsequent occasions, to call up the
parameter file and then you only need
select the data file to be read.

File Many files

File to read |£|

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

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

Folder *xyf ]

[ | Help |

4 1 }

| Select

[Lio] D A blank folder panel will pop up, but we will browse for
[ser L] ’ the parameter file

[Browse]
[Browse reset]
[Browse 12d Synergy]
13

[12d Synergy] .

Relatve] ™ Click LB on [Browse]

(Open] _ . .

[Open with] Click LB on the getting started basic to move back to the
S getting started basic folder

[Ansi format] (System codepage)
[UTF-& format] (System codepage)
[Explore]

[Delete file]

[Emaill

:ﬂ: Select a file to open

” . v Computer » ) » » 1100 » Training » design » ing started basic » »
AT, | Comp OS(C) » 12d » 1100 » T g » desig g g d b STAGE1
Organize « New folder
il Libraries *  Name G Date modified Type Size
| Documents . - ) i .
= i STAGE_1.project 26/11/2014 9:40 PM  File folder
L s

Note that if vou have created the training projectin a
folder different to the one shown here then vou will
have to navigate to the required folder
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I:ﬁ: Select a file to open
- | )« O5(C) » 12d » 1100 » Training » design » getting started basic » ~ | *4 || Seorchg
o
Organize + MNew folder §= - E
‘v Favorites i MName : Date modified Type Size
BE Deskiop . STAGE1L 26/11/2014 9:42...  File folder
& Downloads 3] PtNo, XY, Z,5tr, StriNo.aogf 23/10/2014 4:04...  X¥F File 2KB
12| Recent Places
. 12d_Easter Eggs
. User_Lib .
- Double click on the file
. User
| ntx86 OR
| Click LB on the file then click LB on /Open]
) W11 exes
. V11 Installs
V11 Noen S
File name: Files (*.xyf)
Open ] l Can
('8 Read X Y Z General Files eSS
Parameters
Parameter file ,K,Y,ZVStr,StrNc-.:qfﬂ
Files lBasic l Formatl Mapfilel Fenci
File Advanced []
File to read
<Click LB on Read icon to load the parameters >
i Read X Y Z General Files [ /
Using the folder icon browse to the same folder that held
IRl _ the parameter file (C:\12d\11.00\Training\design\getting
Parameterfile | X v,7 Str,StrNoyf started basic) and locate the file DETAIL SURVEY.csv.
Files ] Basic | Format | Mapfile | Fencing | /|| | You will have to change the File type display to All files
= %k ok
File Advanced (\)
File to read DETAIL SURVEY.CSV] [
~ [Files (".dat) v
Files (*.dat)
Page 61
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:ﬁx‘ Select a file to open

@Uv| ;e 12d » 1100 » Training » design » getting started basic » - | 5¢| | Search getting started basic B |
Organize = Mew folder §== « i I@l
, 10,00 & Mame : Date modified Type Size =
, 1100 .
. STAGE1 26/11/2014 9:42...  File folder
| courses ) i .
e 7] Al Long Sections.tbf 111/20121:21 ...  TBFFile 98 KB (=
Al %] Chapter_16.12da 21/11/2014 7:22... 12DAFile 1,825 KB
, 12d_ADAC i A= .
o m = Chapter_17.12da 10/05/2009 %:41... 12DA File 846 KB
z e5|grl| b || Cross Sections.xplotppf 111/20121:21 .| File (**) 16 KB
| getting started : s y :
P & Cross Sections.xplotppf.ppf 111/20121:21 ...  PPFFile 10 KB
. %] DETAIL SURVEY.12da 9/11/2014 5:19 ... 12DAFile 235 KB
| STAGE 1.pt ot e i _ S
E DETAIL SURVEY.CSV 1/11/20121:21 ...  Microsoft Efcel C... 102 KB |
LJSUNEY ] GETTIMNG STARTED.rapfile 9/11/201411:09... MAPFILE Ffle 15 KB
" . | LogoJPG 1/11/20121:21 ... JPEG imag SM4EKBE T
. User_Lib - | n | »
File name: DETAIL SURVEY.CSV - [Fnes(tj -
CClick LB on Open>\> [ Open ] ’ Cancel ]
Select the Basic tab . ; .
You will notice that the panel is
mostly filled in from the parameter
i Read X Y Z General Files = % file (such as red and yellow).
However, you still need to set the
Parameters

Parameter file ,K.Y,ZStr,StrND.xyf

default text field

Files Basic lFormatl Mapﬁlel Fencing] L.
i - Select the choice icon then select any
Default line colour red of the text style
Default point colour yellow [:]
Default text styl
- style [-_S‘elect Textdata @
Skip column headers
Join all Arial 1 centre
Use string attributes in joining iﬂg%a:ll-‘?c;ﬁ;t:
Keep leading/trailing spaces for attributes 150 2 centre
Create missing attributes i:g: aae?der
Default model for data [ SAlgn Title
l
4| 1 3
[ Select
| [Edit]
[Sameas]
[Clear]

God) [ () o
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Select the Format tab
The format for the file values are already set up by the xyf file.

No user entry is needed for this tab

Files I Basic  Format |Mapfi|e| Fencingl

Input mode Delirmiter @
Delimiter comma"," @

Column number in file

Information Type Column #

1 |point id 1
2 |xcoord 2
3 |y coord 3
4 |z coord 4

LY string name 5

& | string number

Attribute Mode | Name | Type | Column #

[ choice ok

Select the Mapfile tab

A user defined Map File uses the code found in the data file to set the parameters for the strings including
the model name, linestyle, colour and more.

The path name of the Map File GETTING STARTED.mapfile has also been set up by the xyf file.
"GETTING STARTED.mapfile" already exists in C:\12d\11.00\Training\design\getting started basic.

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

Parameters

Parameter file |-,K,Y,Z,Str,5trl\|o.xyl’
Files | Basic | Format Mapfile | Fencingl

Map file [C:\12d\11.00\Trainir

Pre*postfix for models [survey *

We’ll have a look at the Map File so that you are aware of how it works and what the Map File is doing.
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To open the map file

5 Read XY Z General Files = -i&-l
Parameters .
Paramete e [ XV Z 5t Setlarnt ] Select the folder icon then select
[Open]
Files ] Basic ] Format Mapfile l Fencing]
Map file |G STARTED.mapfile [_;older < mapile ot &
Pre*postfix for models survey
GETTING STARTED.mapfile /
4| 1 F
[ seids
- [Lib] »
[ choice ok [User Lib] 8
[Browse]
orouse f
[Open]
[Open with]
[Edit file]
[Unicode format]

. Map File Create/Edit == Rl ===
Map file [C:\12d\11.00\Train

[=- Map File
.. Header

- Basic A tree structure is used to access the

- Fills sections within the Map File
- Symbols

.. Tinable

.. Vertex Text Data

- Segment Text Data
- Pipes

.. Boundaries

e [F
[lud iy o}

The Basic node sets the model,
colour and more. It is shown in the
next image.

- Visualization
- Attributes

T
)

[l
[}

[ Finished reading file

Finish
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. Map File Create/Edit = ===
Map file [CA12dV11.00\Train
=~ Map File Key Att | Name | Model Colour Point Line | Linestyle | Weight | Comment | Group | Active | » E

. Header Key E
NEE TOPO BANKBOTTOM | orange || line BB
- Fills 2|ca TOPO CHANGE GRADE | orange line CG = [Z
& ?’"’”:F'S 3R ROAD CROWN grey line RC B
-l Inaple —— = —
g S 4|oR TOPO DRAIN CL cyan Ifne BDRN =
. Segment Text Data 5|pTMBDY TOPO TIN BDY red [ tine 1
- Pipes 6 |ES ROAD PAVEMENT EDGE | grey line 1
. Boundaries 7 |sEC SEWER PIPE brown . line 1
- Visualization N TOPO SURFACE LEVEL | orange point 0
- Attributes alsTh SLRVEY STH red B nnint n S

[ Finished reading file

Finish

Click LB on Finish to exit the mapping file

Now that we’ve had a look at the Map file, we’ll read the data in using the Read X Y Z General panel

wfl. Read X ¥ Z General Files o] @ |

Parameters
Parameter file JEYUZ, St StrNo sy
Files | Basic ] Format] Mapfile] Fencing |

File Many files [

File to read DETAIL SURVEV.CSV

[ File «C\12d7\11.00\Training'\designgetting started basic\PtMo,

On the Read X Y Z General panel, click on Read to import the data file.

You will notice that a new Plan view called 2 view has been created and the models containing the data
read in have automatically been added to the view. This is the default action when reading data in.
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75112 Model SM 11.0C1a RCA (nta86) - Project "CALZA\1100 trted basc\STAGE TSTAGEL" - Cient 12D Solutions - Lee” o= Een 5|
Project File Edt View Moddls Stings Cad Tins Suvey Design Diofting Plot Report Ulities User Window Hep

[EIED = R = Mo @B @Mx 9 & (R -
DO Q&m0 @ B3 (/3 A0 B8 BN H P

g
e
o
B
H

i

SEEES

o B 2] v

Maximise Plan view 2 and the screen should look like:

“#l. 12d Model SM1L0CLa RC4 (nta@6) - Project "C:\12d\11.00\Training\design\getting started basic\STAGE 1\STAGE 1" - [Plan 2]
Project File Edit View Models Stings Cad Tins Survey Design Drafting Plot Report Utilties User Window Help

[En

= 7 ) T ) 2 = - >
e mo@E P 29RROERF DX

i

4

SEEES

. | Output Window

Page 66

n x
¥ Loading Project -
OnenGl Vendnr is <NVIDIA Cormaratinn>
— e ~ e . S S 52 52 e 2 >
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5.2

Plan View Operations

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

Menu

Bring up the Plan view Menu.

I:::::I Adding/Removing models [

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

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

@

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

,__ﬁ': # Dynamic Pan
il

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.

L,E Zoom

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

MB Wheel Zoom

If your mouse has a wheel as part of the middle button, then it can be used to dynamically zoom in or out.
Simply click LB in the plan view at the point you want to zoom about and then roll the wheel forward to
zoom in and backwards to zoom out.

@ Shrink

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

Previous

If you click LB on Previous, the view will appear as it 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 this time, we will try only one of them. Select
Grid with the LB. A rectangular grid should appear. If you click LB on Toggle =>Grid again, the Grid
will be removed from the display.

The appearance of the grid can be changed by clicking LB on the Menu button in the View Button Area
and click LB on Settings =>Grid. You can change any of the settings in the panel. Try changing the grid
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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.

'3.",._{- Refresh

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

ﬁ Plot

Bring up the Plan view Plot Menu. This has options to generate a quick plot of what is on the screen, plot plot frames
and drainage plan plots

E Clone

Creates a copy of the view.

=

Properties

Brings up the Plan View Properties panel for this view.

If we clicking on the Fit icon @\ on Plan 2, then we will get.

*fi 12d Model 5M11.0C1a RC4 (nt.x@6) - Preject "C:\12d\11.00\Training\design\getting started basic\STAGE 1\STAGE 1" - [Plan 2] = 2=
Project File Edit View Models Strings Cad Tins Survey Design Drafting Plot Report Utilities User Window Help _a@x
[ @] [base [ [eyan mI H]E = E M) E nERERE R e L
FOxEEHDEEDEREMW  HEADLD Gdla@ b — D RORROOAF NI
+, | (B2
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53

Birds-Eye Views and Throwing Between Views
To introduce some new concepts in 12d, we will need both of the Plan views on the screen at once.

First we’ll un-maximise Plan 2 by clicking on the Restore icon for the current maximised View (there can
only be one maximised view).

= || =] ER
N O
[ (] B [ .
PRROOAF S KU DI L

Restore the maximised view to its
previous un-maximised state

Now resize and move the views around so that Plan 1 is on the left and takes up half the area and Plan 2 is
on the right and only takes up around 2/3 of the area.

From the main menu, click LB on Views=>New=>Plan and place a small view about 50mm square in the
top right hand corner of your desktop. This will create View ‘Plan 2°. See Chapter 3.10.1 for full details on
how to create and resize Views.

In the View Plan 1, use the + view button to turn on all of the models. Do a Fit to both views.

EfPian1 o |[= = Plan2

b ]

Note: the quickest method of adding all the models on one view to another view is to user the option
View =>Models transfer.

From the Plan 2 View Button area, click LB on Zoom & and click a point in the lower left corner of the
View Plan 2. Before selecting the second point of the Zoom rectangle, move the cursor into the other View
i.e. Plan 1.

Notice that the second point of the Zoom rectangle is being taken from the second view and the view box
is drawing in both views.

Select the second point of the Zoom rectangle in either View, and take it at the bottom left hand corner of
the data.

After selecting the second point of the Zoom rectangle, you will notice the prompt Select destination view
- RB to cancel in the Screen Message Box
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2 qb
YView Zoom> [Select][Dynamic][Cancel] Select 2nd comer of box - RB to cancel, D toggles dynamic ) |x=42758.992 y-36801.923 [[cap]num][scRe]|
S

12d is prompting you to select the View you want zoomed. That is, the view that you want to zoom
rectangle to take up the entire view.

Click LB in View Plan 1. The zooming will then take effect in View Plan 1.

. ‘PlanZ
YR

E5] Plan1

FERNEEREEXEER]

Notice that using this technique, it is possible to achieve a birds-eye effect where the smaller View displays
the complete model whilst the larger working view is zoomed to an extent where it displays only the detail
that you are currently working on. You would typically define all of your zoom rectangles in View Plan 2
but have the zoomed details updated in View Plan 1.
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You can even do this with different models turned on in each view. For example, in the birds-eye view, you
would typically only turn on sufficient detail to enable you to zoom on known features.

To see this, click LB over the = button on View Plan 2 and remove the model Survey TOPO SURFACE
LEVEL. This will make the large scale details much easier to see on view Plan 1 and still have the full
level of detail on the zoomed in view, Plan 2.

[ ian1 =@ | ke ==

ERIR SIS CYCYEAICIEY Y ] } B rlEYa@xKREE

Please practice zooming and throwing between Views as it is a powerful concept in 12d.

After completing this exercise, delete View Plan 2 as it is no longer needed by using a second way to delete
a View.

Click LB on the Menu button in the View Button Area of Plan 2 OR click RB anywhere in the View
Button Area of Plan 2, to bring up the View Menu for the view.
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[ Plan 2

q_@f@ﬂ@]
iew

Models »
Settings »
Redraw

Fit

Previous

Zoom 3
Pan r
Utilities  »
Clone
Properties
Delete

| Do you want to delete the view ?

Then maximise Plan 1 and do a Fit.

FEANEREEXE

=H
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Rolling Middle Mouse Button to Zoom In and Out
The Zoom option was introduce so you could zoom in on a selected area.
Another method of zooming in and zooming out is to use when your mouse has a Roller Middle Button.

First click any button in the view to highlight the view (get focus on the view), rolling the middle button
forward will zoom in about the position that you clicked inside the view to get focus.

Rolling the middle button backwards will zoom out about the position that you clicked inside the view to
get focus.
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5.5  Deleting a Model

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

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

f. Delete AlModels [ = | = |2l

Permanently delete? B

[Delete | [ Finish | [ Help | Delete Mode! =

i ) 1 You are about to delete 14 Models from the project
Click LB on Delete -

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

Delete from the project ?

Click LB on Yes to confirm

When Permanently delete? is NOT ticked on and models are deleted, they are sent to the Trash Bin in
case they need to be restored at a later stage.

When there are models in the Trash Bin, a Trash Bin icon appears at the bottom right of the 12d screen

s

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

#fl. Trash Bin [o] @ |EE
Select | Type | Mame Deleted By | Time | Restore As |
1| | model survey ROAD CROWN lig 23/10/2014 18:21
2| | model  survey ROAD PAVEMENT EDGE lig 23/10/2014 18:21
3] | | model  survey SEWER PIPE lig 23/10/2014 18:21
4 | | model  survey SURVEY STN lig 23/10/2014 18:21
5 | model survey TOPOBANKBOTTOM lig 23/10/2014 18:21
5 | model survey TOPOBANKTOP lig 23/10/2014 18:21
7] | 'model survey TOPO CHANGE GRADE lig 23/10/2014 18:21
g | model survey TOPO DRAIN CL lig 23/10/2014 18:21
) | 'model survey TOPOSURFACELEVEL lig 23/10/2014 18:21
10| | model  survey TOPOTIM BDY lig 23/10/2014 18:21
11| | | model  survey TOPO WATER EDGE lig 23/10/2014 18:21
17| | model  surveyVEG TREE lig 23/10/2014 18:21
13| | | model  survey WATER PIPE lig 23/10/2014 18:21
F |— model  unknown lig 23/10/2014 22:57
15| [
|
Restore Delete Refresh Finish Help

To restore models, click LB in the Select column next to the models that you want to restore to turn on
ticks for the models, then click LB on the button Restore.

To permanently delete models in the Trash Bin, click LB in the Select column next to the models that
you want to permanently delete to turn on ticks for the models, then click LB on the button Delete.

To permanently delete all the models in the Trash Bin (like emptying the Windows Recycle Bin), turn on
ticks in all the rows in the Select column by clicking LB then RB over the top of the Select column to
bring up the Column operations menu.
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5.6

5.7

Irash Bin

J[S Column 1 @

1 Toggle

! RC
3 SE
4 s
5 TC
6 model | survey TC

Click LB on Set to turn on all the ticks and then click LB on the Delete button.

Warning 23

“warhing! Deleting these elements will permanently remove them!
'ou will not be able to restore them if pou continue!

Are you sure vou wizh to delete them?

ez | ‘ Mo

Click LB on the Yes button to confirm permanently deleting all the selected models.

Redraw - Fixing up a Modified or Erroneous View

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

You can force the view to refresh by clicking LB on the Refresh button { , or click MB in the View
Button Area anywhere other than over the ‘1 or ‘=* view buttons. The whole View will be repainted 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 12d screen area (all menus,
views etc.) to be refreshed by holding the Ctrl and R keys down together (<Ctrl>+R).

Alternatively you can refresh just any one Menu by clicking MB in the Menu Title Area.

View Tabs

There is a tab for each view on a bar just above the Status Bar at the bottom of your 12d screen. If you have
the Output Window in the default position (the tab at the bottom left of your desktop), the tabs bar is
displayed just above the Output Window.

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

View type  (View name )

Each tab corresponds to a 12d View.

| output Windaw

To bring a 12d view to the top of all other views and to set the view as your active view, just click LB on
the appropriate View Tab, or click LB in the view title area of the view.
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5.8

5.9

5.10

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

View title area

Plan1

When there is more than one view tab, the order of the View tabs can be changed by holding LB down on
the View tab whose order you want to modify and then moving the cursor to the left or right until you
reach the position that you want the selected view tab to be in.

Saving a Project
The current changes to the Project you are working on are 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), or by holding the Ctrl
and S keys down together (<Ctrl>+S).

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

a‘ﬁ: Save Project Reminder

| Do you want to save the project 7

5
| Yes | |Cancel|

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

The timing at which this message appears is set from the Defaults panel brought up by the menu item
Project =>Management =>Defaults. The time in minutes is set in the ficld Save Interval (min) under the
System Settings tab.

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

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

Exit
To terminate a 12d Modelsession, click LB on Exit on the Project menu (Project =>Exit).

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

Starting 12d When Projects Already Exist

When 12d Model is started and projects already exist and have been opened in 12d, the most recent
projects will be listed on the left hand side of the 12d Model Front Screen.

78, 12d Model 11.0C1a RC4 (nt&6) - Open a Recent Project =l ==

12d Model

Path

e T T
1

D:\12d_ADACVADAC Data\Demo\Desigr Design Data 41
D:\12d_ADAC\ADAC Data\Demo\Survey Survey Data 41 1 1111

B &) 63 (] () ] (=]

Mo description set

Name Version Databas »
version

- Recent projects list

Double clicking on a project in the Recent Projects list will open the project.
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Also when you are in 12d Model, the walk right menu Project =>Recent projects will also list the recent
projects and clicking on a project in the list will exit the existing project (asking if a Save is wanted) and
opens the selected project.

When you return to an existing project, the appearance of the views and toolbars on the screen will be just
as you last left them.
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Basic Modelling

6.1 Alternative Data Entry

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

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

We will import the file DETAIL SURVEY.12da. To read in the file, click LB on
File =>Data Input =>12d =>12d archive data from the Main menu.

=l o]

Many files []

la‘ﬁl Read 12d Solutions Archive Data

Files

[sic\DETAIL SURVEY.12da [

File to read

Pre"postfix for models [synvey *

@

Use pre*postfix for tins
Use map file model when pt/line changes

Allow Finclude to be used

O0OdO

Convert 2d,3d 4d, poly,face interface to super

|fini5hed reading ascii data

Read

4J

Help

Click LB on the File to read folder icon then browse
back up to the folder
C:\12d\11.00\Training\design\getting started basic

Double click LB on the file DETAIL SURVEY.12da
and the file name will be piped into the field File to
read

A map file is not required.

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

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

Again a new view Plan 2 is created with the models read in automatically added to it.

Transfer the models from View 2 to View 1 by using the option View =>Model transfer.

Delete Plan 2 to just leave the one view, Plan 1

[E] Plan1
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6.2

Another great way to read in an existing 12da file into an existing project is to use Drag and Drop.

To Drag and Drop, in Windows Explorer, press LB down whilst over the file DETAIL SURVEY.12da and
then move the cursor over the 12d screen area and then release LB.

A Read 12d Solutions Archive Data panel with the full path name to the file DETAIL SURVEY.12da
automatically entered into the File to read field.

Saving a Model Listing to a File for Future Use

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.

To make the list, we first click on the Plan 1 view tab to make Plan View 1 the focus. The heading in view
Plan 1 should appear coloured bright blue and if there were others views, will be brought to the forefront.

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

1" View (Save / Restore Models) |£|_‘éj

save \ Remrel Type in the file name SURVEY.
Pressing <Enter> will add the

File name to Save SURVEY.wml I;l extension .vml
Viewto s % — . o
1ew 1o save 1 |§| Click LB on the view icon then select

Sawve view 1

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

| File <SURVEY.wml> will be created

Finish

This file can be read at any future time by use of the Restore tab on the View (Save/Restore Models)
panel. This will add the models in the vml file to any view.
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6.3

Triangulation

We will now use this point and line information to create a 3d surface or TIN (Triangulated Irregular
Network).

One of the concepts in 12d is that a TIN can be created from a single model, a single view (and all the
models on that view are used) or a model list.

In general, you will use Views to create models since you can control which models are on display in a
View.

It is important to understand that when creating a TIN from a View, only those strings in models added to
the View will be used in creating the TIN and only then if the strings have been set to tinable.

For instance, if you were forming a TIN representing the natural surface, you could only leave models that
represented underground surfaces on the view used to create the TIN, if such data is non tinable (i.c. not
used in a triangulation).

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

Breaklines are used to pick up the topographical features accurately.
When forming triangles, 12d ensures that every straight segment in the breakline is the side of a triangle.

In this exercise we are assuming that the survey strings have already been checked for errors (See the
Getting Started for Surveying manual on methods for checking the data).

[ Plan1 [ ==z
&=l

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

-:ﬁ: Triangulate a Data Source [= || =

General | Data ] Nullingl

Retriangulate function [TIN GROUMND
Mew tin name [GROUND
Tin colour [green D
Tin style [1 o
Model for tin |tin GROUIND

Additional settings

Preserve strings Remove bubbles [l
Weed tin [] Triangle data [l
Cell method [7] Colour by triangle data [

]

Create many

B

| ok - no Tin <GROUND> exists

[Triangulate]

| Finish | | Help |

Fill in the first tab of the panel as shown.

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

Each TIN requires a name. Position the cursor in the
New tin name field and type in GROUND. If you press
<Enter>, 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 added
to the view 1, and hence displayed, as soon as the TIN is
created.

There is no problem if you don’t add the ",1"because
you can always add the model containing the tin to a
view at any time.

i Triangulate a Data Source E‘_léj

General Data }Nullingl

Data to triangulate

e & L

View

|

# ' Triangulate a Data Source Iil_léj

General] Data  Mulling l
Apply nulling  [7]
Angle ls=— 2
Length 100 L
Combined angle  |50*= 2
Combined length [20 |

INBDY->DTMBDY [

Mull polygon

[ "survey TOPQ TIN EDV->DTMEDY" selected
[ zmin 51.837 zmax 78.003
[ Finish | |

[Triangulate] Help ]

Click on the Data tab.

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

Click on the Nulling tab.

There are two options here, you can set the parameters to
null the external triangles, and/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 the Null polygon string icon then click LB on
the DTMBDY string followed by clicking middle button
(MB) to accept the string.

(We will cover selecting strings in Chapter 7 String
Picking Concepts.)

Click LB on Triangulate to create the TIN. There will be a
short delay and then your TIN will be created and displayed
as shown in the next picture.

Click LB on Finish to terminate the panel.
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[=)=]=]

i Plan1

&

ERRIEY YRt E =

If you didn’t use the ",1" after the model name in the Model for tin, now add the model tin GROUND to

the view. View 1 should now look like:

o

Page 83
S —

is clipped at the selected Null polygon ensuring only the surveyed data is included.

Tin names must be unique in the project.
5. Deleting a model DOES NOT delete any tins in the model. Tins are deleted with Tins ->Delete

Note that the TIN

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

Important Notes

2. A tin can only be displayed on a view by adding a model that contains the tin to a view.
3. A tin can be in more than one model. Or even in no model.

4. More than one tin can be in the one model.

1.
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6.4  Tin inquire
) From the Main menu, click LB on Tins =>Inquire to bring up the Tin Inquire
Tin Inquire panel.
Aspect
Colour

Depth from height
Depth from string
Depth between tins
Height

Slope

Crop onto tin in 3d
Drop tin te tin in 3d
Tins on a view

User L

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

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

- Move the cursor over the 7in icon button at right end
of the Tin field and use the LB to pop up a list of
Tins. Double click LB on GROUND. Then click LB
in the menu title area (where it says Tin Aspect
Inquire), move the panel to a clear area of your
screen and pin it with the LB.

l‘:ll'ﬁnhspect]nquire || [=] [ﬁ]
Tin [GROUND

[ aspect=63°41'41,69" x=42553.787 y=36861.14(

y. Do not Click on the Finish button in the panel.

Notice that as you move your cursor over the tin, the aspect is being displayed in the panel message area.

Repeat this procedure with both the Height and Slope menu items.

Pl A
A
LA AN
— eI S e
En In :t uire ] SO, ‘ﬂﬁg‘ﬁﬁ
spe e S .
g Wnkpnie (=] o &3]
Depth from height Tin |GROUND

Depth from string
Depth between tins
Height

Slope

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

User 4

[aspect=12475234.91" x=42583.935 y=37015.3(
e LA AR G y
1| 7. Tin Height Inquire Bl

Tin [GROUND

| z=05.056 x=42583.935 y=37015303 tin=GROI

y

[ el it BT

:ﬁ" Tin Slope Inquire

By i Ve

Tin |GROUND

4

SN
Jorii| [slope=5.545%, 1vin 18,035, 3°102533", x=
KT/
f;’, ?.\'-.-_'\
|
Y

L |
Once all three panels are on the screen, move the cursor anywhere over the TIN and observe what happens.

When the cursor is positioned over any one triangle, the three point coordinates of the triangle are being
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used to linearly interpolate on the fly to calculate the exact x,y,z coordinates of the cursor. Also the aspect
and slope of the triangle is shown in the respective panels.

We’ll now look at one option that combines all three, as well as Tin colour, and does not even need a Tin
to be set.

On the Tin Inquire panel, click on Tins on a View (Tins =>Inquire =>Tins on a view) to bring up the
Tins on View Inquire panel.

Now move the cursor around the view and any tins under the cursor will be dynamically listed in the panel
and at the (x,y) position of the cursor, display the height of the tin, and the triangle colour, slope and
aspect.

Colour Slope Aspect
GROUND green . 3°39'34.9¢ 139°06'59.3;

| x=42605.038 y=26988.170

Finish|

Click LB on Finish on all four panels to put them away.

Also click LB on X on the Tin Inquire menu to shut it down.

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

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

Models to Remove "1"

survey ROAD CROWN

survey ROAD PAVEMENT EDGE
survey SEWER PIPE

survey SURVEY STN

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

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

survey TOPO WATER EDGE
survey VEG TREE

survey WATER PIPE

tin GROUND

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

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

Select

Plan1
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L
o
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%
3§
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| Linestyles [on]

| Vertex indices [off]
21 Z walues [off]
“" String names [off]

/| Arc centres [off]
Tin contours [off]

{ Tin flow [off]
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E5 PAn-diEn=nE /Now from the View buttons,

click LB on the Toggle
Culling [off] button to bring up the Toggle
Text [on] menu.

Then click LB on Tin
contours. You should see the
following red and green
contour lines appear.

Sewer [off]
String text [on]
Vertices [off]

r\* v *r v ¥

Attributes [off]

Tin edges [off]

Tin solid [off]

Grid [off]

Rasters [off]

Clouds [off]

Vertex/Segment UID's [off] »
Paint id's [off] 3
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[ Plan ERE0
HEeEEaWE X R E

G’lan 1 Menu button.

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

The appearance of the contours can be changed by clicking LB on the Plan 1 Menu button in the View
Button Area. Click LB on Settings =>Tins =>Contours and the following panel will pop up.

(B3 Tirt Draw Contours foP T = [ | You can change any of the settings in the panel

including colour. Click LB on the colour icon

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

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

Cont inc L colour by double clicking on it with LB.

Cont ref 0 Try changing the contour increment (spacing)

Cont colour ed from 1 to 5 and the bold increment from 5 to

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

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

| triangles contours tick box setting in the

f panel, or the Toggle=>Tin Contours switch.

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

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

Fast Flow Arrows

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

Now from the Toggle button, click LB on Toggle =>Tin contours to turn OFF the contours and then
Toggle =>Tin edges. The purpose of this is to outline each triangle.

Then click LB on Toggle =>Tin flow. You should now see an arrow appear at the centre of each triangle
representing the direction of water flow.

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

2] Plan1
EEIRIEYCECYEYFA I EY =Y [
v

The appearance of the flow arrows can be changed by clicking LB on the Plan 1 Menu button in the View
Button Area. Click LB on Settings =>Tins =>Flow Arrows and the following panel will pop up.

# ' Tin Draw Flow Arrows for View Iil_lﬂ—hJ

You can change the size of the arrow

View L (= heads and their colour. Click LB on the
Draw triangles flow colour icon for the Colour for arrows
field to popup a list of available colours.
A length : C g
e fro Select one by double clicking LB.
Colour for arrows |dark green

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

L 4

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

Click LB on Finish to terminate the panel. Your new settings will remain in effect for this view until
changed.

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

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

panel pops up.
#fl. New Perspective View EI = @ If necessary, put the cursor in the View
View name | 2 E] name field, backspace over the existing
| entry (or use the Delete key) and type 2.
Click LB on Create.
[ Create ] [ Finish ] [ Help ]
y:

Note the new view is created immediately and is placed over the top of your existing windows. If a view is
maximised then it will be unminimised when a new view is created.

You can use the standard windows features to Tile the views. For example, on the Main Menu select
Window =>Tile Vertical.

Your overall screen layout should now look something like this.

5l 12d Model 5M 11.0CLb RC 1 (nt86) - Project "C:\12d\11 00\ Training\design\getting started basic\STAGE 1\STAGE 1" - Client "12D Solutions - Lee” =n =R
Project File Edit View Models Strings Cad Tins Survey Design Drafting Plot Report  Utilities User Window Help

| [ [base [ [green L g @I & SErERSIE (T [ =
FUHEEHOEDEREM FHEADO: G 0E e @ PORVBLOT [l
] Plan 1 o fF= ] | E Perspective 2 [==f=]
EREOCEORE R PrArrllEerEeReNERE

SANEF DEBSHFAROD0ONX &

a [l

o |

) Q&

L. 5}

&, B |2 | q4 b
m

= [[cap]Mum][scRu ]

5

“ |Output Window | |Backgroum| tasks

Note that the highlighted view is placed on the left by Tile Vertical.



12d Model Getting Started and Training Manual

The view buttons on a Perspective view are

[7] Perspective 3
BFrAERRAEEEEEIEXKERE o
| Clone
Fit Pan | Shrink Eye Joy Refresh Properties
Remove Previous Walk
Add Zoom Plan Camerapyjve  plot
Menu Toggle  Obit

6.8

we now need to add the TIN to the perspective view. In the View Button Area of Perspective OpenGL 2,
click LB on the ‘+¢ sign button and double click LB on tin GROUND. Click LB on the Fit icon.

Note that Zoom using the Zoom option and rolling the middle mouse button both work in a Perspective

view.

So after your Fit, zoom in so that the tin almost fills view 2.

Perspective 2

[ 5w

BRIRICYSIEICYEYFI NP RS

Pan and Zoom in Perspective Views

Pan and Zoom both work for a Perspective View.

Trying Zooming in and panning around.
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6.9

Joy Panel

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

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

+8l. Joy View E=R[EoR (=
. Try clicking LB on In and Out icons
View |2
Move eye |
Mode |5tep a a

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

Hz angular step  [15°

Vtangularstep fi5°
Also try Up, Down, Left and Right. icon

2|

Distance [100 (& ﬂ ﬂ

Finish

] ][] (<] (]

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

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

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

The easiest way to reset a view so that you can see all of the data is to click LB on Fit from the View
Button Area.
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6.10  Orbit
The Orbit is another way to orient your eye in relation to your data when manipulating a Perspective view.

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

By holding LB down and moving your cursor around you will see the effect Orbit has.

The centre of the Orbit is displayed on view 2 as a white circle.

[7] Perspective 2 N\e— Orbl@@@

i Centre of the Orbit

A message with the instructions for Orbit is also written to the Screen Message Area.

< Perspective Camera> [Orbit][Pan][Swivel] w,a,sd - pan, et - pick eye [ target, f - fit, esc - cancel
So try holding MB down and moving your cursor around and then holding RB down and moving your
cursor around.
Notice there are also key commands w, a, s, d and f. Plus <Esc> to terminate Orbit.

If you had created a Perspective OpenGL view instead of a Perspective view, you will also see a set of

Page 92
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coordinate axes displayed in the bottom left hand corner to indicate the positive X, Y and Z directions.

ﬁ Perspective OpenGL 2
P P

M O (oo

Centre of the Orbit

You can use either a Perspective 2 or a Perspective OpenGl 2 in the training and if there is any major

difference then it will be pointed out.
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6.11 Plan Camera

The Camera button links the Perspective view to all the unminimised Plan views (we’ll refer to them as
just the Plan views).

The Camera (Eye point) and Target point for the current perspective settings of the Perspective view are
displayed as icons in the unminimised Plan view and moving the Camera and Target icons around in a Plan
view controls the perspective settings for the linked Perspective view.

Click LB on the Camera button in the View Button Area of Perspective OpenGL 2 and the Plan Camera
panel appears. This panel displays which Perspective view the Plan Camera is running for and the colour
of the Camera and Target icons.

Select the colour magenta in the Colour field to display the camera and target, and then select Set.

Important note - leave the Plan Camera panel up because the option terminates when the panel is
finished.

The camera and target that define the perspective view are now shown in all visible Plan views. You may
have to zoom out to see them both.

[ Plan1 3 Plan camers ==l leopencL2  Camera o |[= =
__________ View [z (@) &S S [X) ) ||||||£
Colour [magenta |i|
[valid colour

| Set |  |Finish]  |Help|

target

; .

Holding down LB on either the Camera or Target icons and moving them around in a Plan view
dynamically changes the settings for the Perspective view.

camera

Page 94
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Move both the camera and the target around in the view to see how the Perspective view is linked to the
Plan views.

Notice that if you have the Plan Camera panel up with the camera and target icons showing and then
perform any operation on the Perspective view to change the perspective settings, then the camera and
target icons will move to reflect the new perspective settings. For example, using Fit, Zoom, Pan or Orbit.

However after the other operations are completed, you will need to select the Set button again on the Plan
Camera panel to be able to select and move the Camera and Target icons around.

When the Plan Camera panel is finished, the Camera and target icons are removed form the Plan views.

Note

If you have more than one Perspective view then you can have a set of Camera and Target icons for each of
Perspective view and each set will be displayed on all visible Plan views. To avoid confusion between the
Camera-Target sets, use a different colour for each set.

Although the Camera and Target icon sets are all visible, only one of them is can be active (and hence can
be moved around) at the one time. To make set active, click on the Set button on the Plan Camera panel
for that Camera-Target set.
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6.12

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.

-

B " Tin Draw Mesh for View

View

2

Draw triangles mesh

Mesh x |1[|=
Mesh y |1|:|=
Bold x Roo  [af
Boldy |1|;]|:|=

Mesh colour

dark green
dark red

Bold colour

[ values set

T ——

The appearance of the mesh can be improved by reducing the mesh spacing.

Change the settings to those shown in the
panel. 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 on
Set to activate the settings.

You will notice that the Mesh can be turned
ON and OFF from either the Draw triangles
mesh tick box in the panel or from the View
menu via the Toggle =>Tin Mesh switch.

Click LB on the Menu button in the View Button Area of the Perspective OpenGL 2 view and then click
LB on Settings => Tins =>Mesh. The following panel will pop up.
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Click LB on Finish to terminate the Mesh settings panel.
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The effect of the creeks superimposed on the TIN (shown above) is created by turning on the Drainage

models. Click LB on the + sign button in the View Button Area and double click LB on survey TOPO

BANK BOTTOM, survey TOPO BANK TOP and survey TOPO DRAIN CL.

Note that 12d always displays the models in the order that they are turned on with the + and - buttons. Thus

to get the effect of survey DRAIN CL (and any other models) superimposed on your TIN, you first turn all

models off, then turn the TIN on first and then any other models to be superimposed last.

The drawing order on a view can also be modified by using the option from the View Menu

Models =>Model order

Model

3 |survey TOPO BANK BOTTOM

1 |survey TOPO DRAIM CL

2 |survey TOPO BANK TOP

4 [tin GROUND

Auto update view

[

Updat:

o

 —
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Note that the Models walk right menu has a number of useful options, too many to have as button in the
View Button Area.

Model Ops "1" ]
Models k
Add model r
Add all models

-

Remove model
Remove all models
Add tin models k
Remove tin models *
Add tagged models [
Remove tagged models *

Model order
Models to front *
Models to back *
Calc extents

For example Models =>Remove all models is a fast way to turn all models off.

The perspective view orientation will stay as it is unless changed by further Joy or equivalent perspective
view operations.

Toggle off the tin mesh via Toggle =>Tin Mesh.




Chapter 6 Basic Modelling

6.13

Fast Contours in Perspective Views
Sometimes it is useful to display contours in perspective views.

You do this using the Toggle button like we did for the Plan view - simply click LB on Toggle =>Tin
Contours.

PerspectfverenGLZ E'@
BEERNEE® a0 K e E

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

As before then click LB on Settings =>Tins =>Contours. See 6.5 Fast Contours _on page 86. for more
details.

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

It is also useful to view a perspective as a colour shaded view.

In a shaded view, the angle that each triangle makes with the sun (a point light source at infinity) is used to
define a different shade of green. The angle of the Sun can be varied but 45 degrees (the default) gives the
maximum contrast.

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

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

B ' Shade View = Clicking LB in the Shade tins tick box will toggle on and
. e ——— off the shading. A tick indicates the shade is activated.
iew 2 =

Shade fins Click LB on Set to create the shaded view.

All TINSs in the view will be shaded using the faces in order
furthest to nearest the viewer. This has the effect of
removing faces that are hidden from view.

Angle | Sun position by timel

Angle '45"— Eﬁ

Click LB on Finish to terminate the panel.

L L

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

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

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

In Plan View 1 turn on all the models except the triangulation (tin GROUND).

Check that Point snap, Line snap, Cursor snap and Info are on, and Fast snap and fast Accept) snap are
both turned off.

Cursor snap on / Info on
W (x] (6] (e () (3] (s) @ (2] [£) (A) (] (M)
/V' \

Point snap on Line snapon  Fastsnap off fast Accept off

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

below.

Whilst the string picking concepts are used throughout 12d, especially during construction of design
features where we want to connect into existing geometry, we will learn about them by example through
the relatively simple String Inquire feature.
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7.1 String Inquire

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

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

B " String Inquire |L|é]
Click LB on Pick and then move the cursor anywhere over

| one of the bank strings and click LB (press and release LB).
[ Pick | [Finish| [ Help |

If you placed the cursor over a line segment
between two vertices:

you should see the string go light yellow and
a yellow square box appear at the location
where you clicked LB.

If you placed the cursor over a vertex at the
end of a line segments:

if you happened to snap to a vertex rather
than a segment, you will see the string go
light yellow and a yellow diamond appear at
the location where you clicked LB.
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Information 2
In either case, an Information panel will pop up as shown at right F_“l_;;:D_”F”eInput
(provided the Info snap is ON - See.7.4 Snap Settings on Option = Red 12d Solutions Archive Data
page 105.). It reports such information as the name of the Model Date = 24 October 2014
which contains the selected string (survey TOPO BANK TOP), the Time = 00h 56m 02=

string name (TBR), the type of string (Super), colour and linestyle. The ~ General

number of points in the line are also returned along with it’s length.

Model = survey TOPO BANK TOP
MName = TBR

The x, y and z coordinates are those of the string where the pick Sy =

occurred. And in this case the panel shows that the string was accessed

Type = Super
Colour = orange

via a Point snap. Line style = BL

If you move the cursor away from the string and pick with the LB again,

Pt/line = line
# pts = 7

you will notice that the Information panel changes, the string goes back & itributes = 1
to its original orange colour and the cursor is now replaced with a light  Length = 58,637

yellow circle. Vertex id = 2288
Locks = Read (-1)
Point snap =
* = 42530,675
¥ = 36966.239
Z = 66.278
- Prof ch = 43.068
Information P Prof z = 66.278
General Bearing = 269°41'40.64"
Cursor snap = +VE =
X = 42529669 ] . .
Vo 3607250 Ll This sequence may seem strange at first. What has happened is
+ve= that the first pick located a string within snapping distance of

the cursor so the string highlighted in light yellow and the
Information panel for this string popped up. The pick location
showed a diamond to indicate that a snap to the nearest vertex
had occurred. 12d is in effect asking you ‘Is this the string you
want?’. To reject the currently highlighted string, without
moving your mouse, simply pick with LB again.

The last 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. That is, the only thing that 12d could find at the pick location
was the cursor.

The above sequence will only happen this way if Point, Line and Cursor snaps are on. See below for more
about snap settings.

Now if click LB a number of times on the same string without moving your cursor, you will end up getting
the light yellow circle indicating a cursor snap.

The reason for this is that when you click LB the first time, 12d finds all the strings and pick types in the
picking distance of the cursor and highlights the closest string with the closest pick type.

If you click LB again without moving the cursor, the next closest string and pick type is displayed. And
if click LB again, the next closest string and pick type is displayed. This continues until there are no strings
left that have not been rejected by clicking LB again.

The purpose of this behaviour is so that if there are (say) three lines 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. Even with the one string, the closest snap point may be a line snap, and when you click again
you may get a Point snap on the same string.

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 is to move the mouse (i.e. cursor) a short distance from the
last pick point. The picking mechanism is then reset and 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, click LB on Finish in the String Inquire panel.
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7.2

7.3

Use of Mouse Buttons and Enter Key when using Tentative Picking

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

LB - Left Button Select the nearest string

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

RB - Right button Bring up the Pick Ops menu

Enter key (<Enter> Accept the current highlighted string. This will also terminate the

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

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

Pick Operations Menu via the Right Mouse Button

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

PickOps  [2]
Segmentd » . . . . .
Click with LB on Restart. This resets the pick sequence to start over as if the
Accept previous pick sequence had never occurred.
Restart If you now click on the string with LB, you will notice that the string can now be
Typed input picked again with the LB. The lesson here is that if you ever get confused during a
picking sequence, the picking operation can be reset and start over again by either
Find by name moving the cursor a given distance or click RB to bring up the Pick Ops menu and
Info select Restart.
Vertex ID
Chainage
-(n) points
+(n) points
Intersect
Perpen
Snaps Cad »
Cancel

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

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

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

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



Chapter 7 String Picking Concepts

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  [BJ (L] (] [6] €] (1] (7] (s] (@] (o] (F] (a] (] (m] >

If you are new to 12d, it is easiest to first stat using the full snaps menu until you get used to the
abbreviations in the Snaps toolbar.
To bring up the full Snaps menu, click LB on Utilities=>Snaps=>Snaps.
On the Snaps menu, at any one time each snap setting is toggled either ON or OFF. If a tick appears, the
snap setting is toggled ON. The settings shown are the default settings when starting 12d.

Snaps ]

Point 7 At this stage we will focus on 4 of the first 5 boxes: Point, Line, Grid and Cursor.

e 7 Upon a successful snap, each snap type returns a unique appearance.

Ted Point Snap - diamond

Zrl Snaps to the nearest point or end of line

Cursor v .

Height Line Snap - square .

Tin ™ Snaps to the nearest line

i Grid Snap - circle

Segment Snaps to the nearest grid intersection point

Name ""

Madel " Cursor Snap — circle

Tolerance 50 Snaps to the mouse cursor (X,y) position. This is used when drawing freehand.

Pt tolerance 10

Info v

Data tip

Fast pick v

Fast accept

Fast cad ¥

Display many
To change a snap setting, click LB anywhere from the snap name text to the snap tick box. 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 string on either the segments of the string, or the vertices of the string (the ends of the
segments), you need both Point and Line snap ON.
You can generally leave Cursor snap ON. Most times, if all other snaps fail or are not set, you want the
mouse cursor position returned. This is useful when free handing into 12d strings that are not connected to
existing features e.g. the centreline of a new road. If you don’t have Cursor Snap ON, you will get a Failed
Snap error message whenever all other snap settings fail.
Near the bottom of the Snaps menu is an Information tick box labelled Info. If this box is NOT ticked, the
Information panel will NOT pop up as each string is selected.
Above the Information tick box is the menu item Pt tolerance 10. This figure indicates the current point
snap tolerance setting is 10. To change the snap setting, click on Pt tolerance 10 with LB and the
following panel pops up

® ' Point Snap Tolerance | =] ihJ
S The point snap tolerance is measured in screen pixels. In
Tolerance 10 1024 resolution, a point snap tolerance of 10 represents

about one hundredth of your screen width. If point snap is
[ Set | [Finish| [Help| set, then the closest vertex within this distance of the cursor
will be selected.
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e A N

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

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

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

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

point snap
tolerance

(e snap positon

|
| ﬂhis vertex is selected rather
|
|

than the line snap position
because it is inside the
point snap box

L - _l

\ Point Snap Box and Snap Box /

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.

As you use 12d you need quick access the turning snaps on and off but it is not that often that you need to
change the other settings. So rather than having the large Snaps menu on display at all times, the Snaps
toolbar and Snaps (Vertical) menus are available as abbreviated forms of the full Snaps menu. They take
up less room on your screen and hence are useful to the experienced user.

The Snaps toolbar is normally in the top section of the screen but if it has been deleted, it can be brought
back again by clicking on View =>Toolbars to bring up the Customize Toolbars panel and ticking on H (for
Horizontal snaps).

':ﬂl Customize toolbars El = @ »fl, Customize toolbars El = @
[ | Attributes L Scroll down until [ Design ~
(7] Attributes ControlBar = the H tick box is DDISFIEY
[V]Cad - isibl d it ["|Drainage
[F]Cad Arc VISt .e and turn 1 [ Drainage 2D
[]Cad Circle to a tick (| Explorer
[¥]CAD ControlBar [ | External Apps 3
| Cad Delete (V] Global =
|| Cad Dimension
] Cad Fill [ |Input
[ Cad Hole [ |Label .

[ Cad Image - [ Measure edits
(V| Measures
[|Maodels Add Remaove <7
|
Finish |
Finish
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The Snaps toolbar will then appear on the screen

() [ (x] (e) (el () (7] () @ (o) [E] (A (] (]

Similarly selecting Utilities =>Snaps =>Snaps (vert) on the Main Menu) will bring up a Vertical snaps
menu. Unlike the Snaps toolbar, the Snaps Vertical menu can not be docked.

Point

Line

Text

Grid
Cursor
Height

Tin
Segment
Info

Data tip
Fast pick
Fast accept
Fast snaps cad accept
Lists all strings within
snap tolerance

Snaps Vertical menu

E

el IE=E =R - EE

() (x]) (6] (& (r) (1) (s) @ (0] [E] (A (] (m]

Snaps toolbar

At any one time each snap setting is toggled either ON or OFF. For the Snaps toolbar and the Snaps
Vertical menu, the snap setting is OFF when the button is depressed or appears clear and ON when the

button appears raised or blue.

To practice this further, do a Fit on your current View. Pick a feature in the view where lots of lines meet

and without moving the mouse, do a series of String Inquires by repeated use of the LB and observe how
12d will snap to adjacent items near to the mouse cursor. Note the cursor shapes returned that indicate that
sometimes you are getting a Point snap and sometimes a Line snap.

Remember points are just a special type of string.

Page 107
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7.5

7.6

7.7

Models and Snap Settings

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

Fast Picking Snap (F)

If Fast Snap (F) is on, instead of clicking LB to select a string, click MB or press <enter>, and the nearest
string to the cursor satisfying the snap conditions is selected.

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

Note: If you are using F snap then you get the first string only.

Fast Accept Snap (A)

If Fast Accept (A) snap is on, then if there is only one string that satisfies the snap conditions, then that
string is automatically accepted.
However if there is more than one string then the normal snap selection is followed.

Note: A snap is a good compromise - if there is only one possible string then it is immediately accepted. If
there is more than one possible string, then you get the choice to select which one.
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Modifying the String Highlighting Colour
12d has various default parameters for the display of data including the string highlighting colour. This is
the colour a string is changed to whilst it is selected.

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

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

+fl. Defaults El =] @

Trash Settings ] MName Settings | Defaults.4d |

Default Settings | System Settings l
Colour ﬁ[j
Paint colour [yellow D
Tin colour Igreen— D
Contour colour Icyan— D
Contour beld colour Iblue— ‘:J
0 null height E
Text height (pixels) L E

F
Chord/Arctolerance o1
Culling
Culling size (pix) I4—
Corner angle b=
Weed tolerance b
Section view exagg w
Perspective view exagg Il—
T I—

Cut volume sign negative

Use density drawing

Set 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 panel should appear:

“fl. Defaults =] @ =3

Trash Settings ] MName Settings | Defaults.4d |

Default Settings System Settings
Angle mode W E]
Length system ’W @
Angular system ’350“.— E]
Cross size (pixels) ’3—
Cross size (mm) ’15—
Highlight cross size ’3—

Highlight cross colour  [off yellow D
Highlight colour off yellow D

Display colours b0
Save interval {min)
Points per string oo
Display precision E
Box precision “«
Formula precision e
Popup length s
Display reports Display edit info
Print reports Plan crosses [l
Send plots Function results
|
[ set | [Finish| [Help |

Note that the Highlight colour is set to off 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 a new project is created, the values in the Defaults panel are loaded from the set-ups file
defaults.4d which 12d Model looks for on start up in the standard 12d location (for more information on
the search order, see 37.8 Defaults File in 37 Setting Up & Configuring 12d in the context sensitive 12d
Model Reference manual). For an existing project, all the values in the Defaults panel are saved with the
project so if any have been changed in the project after the project was first created, then the defaults for
the project will differ from those in the defaults.4d file.

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

“fl, Write Setup File "defaults.4d” o] @ |23

Found folder (Read only)

ChProgram Files (x86)\12d\12dmodel11.004set_upsidefaults.4d

@) Current folder

Ch12d\Moved\ Training_cld\design'getting started basic\STAGE 1

User folder

COther folder

[C:\12d\Moved\ Training_old\design',getting started b

| Write | |F‘r0perties| | Finish | [ Help ]

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

In this example select Current folder. If you wanted the changes to apply to any new project you create
then you would select User folder and it would save the changes to the User folder.

Click on Finish to close the Write Setup File "defaults.4d" panel, and then Finish on the Defaults panel.






Chapter 8 Creating Strings with CAD

8.1

Creating Strings with CAD

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

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

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

Minimise Maximise
ESRERE)

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 CAD controlbar as outlined on in 3.5 Toolbars and Controlbars on
page 26.will be used to define the characteristics of the created elements. We will change the values in the
controlbar as follows.

name colour linestyle tinability

[m] [cap (] [red | NS A Z | Bl (=2

model height weight same as

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

Note: We are only using red because it will show up on a white background in the images. Use whatever
colour you prefer.

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

H#M“f**ﬁﬁ&@ﬂmiimmw#ﬁwﬁt
T

— ——=— — — — — —— —— —

The points flyout menu is displayed which has all the options in the points section of the CAD creation tools.
This is displayed as a horizontal bar consisting of all the icons that make up all the options in the points section
of the CAD tools. Whilst holding down LB move the cursor over each of the icons and the tooltip function
tells what each of the options does.

To select an option, keep the LB depressed until the cursor is placed over the specific option you want and
then release the LB. We will select the Point option which is the first icon in the flyout.

&

T =]

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

|2 Els
Pick position= [picks] [fast] [Menu]
/{ Output Window |

( Message area

The user can select a position with the mouse and on accepting that point (Middle mouse button or enter)
the point is created at the selected position. The model, colour, height etc. are defined in the Cad
Controlbar.

The snap mode will influence the mouse selection. For example if Cursor snap is on, the user can choose a
position not yet defined. If Point snap is on and the selection snaps to an existing point, the option will
place another point at that location.

Ensure that the Cursor snap is activated in the Snaps toolbar. Click LB at a position roughly in the middle
of the view.

Information @

General
Cursor snap =
X=-10.745
¥ = 57.804
+ye =

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

Plan 3 ===

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 [off] 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.
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e o = e
B[] (=) @[] [X) [@&) (&) [ ][] [m] [E]

Toggle "3”
Culling [off]
Linestyles [on]
Sewer [off]
Text [on]
Vertices [off]
Vertex indices [off
Z values [on]
String names [off]
FP Attributes [off]

+ Arc centres [off]

. Tin contours [off]
The Z value is shown near Tin edges [off]
the point that we created. Tin flow [off]

Tin =olid [off]
Grid [off]

Rasters [off]
Clouds [off]
Vertex/Segment UID's [off] »
Point id's [off] 3

Click LB on
Z values

* w\v ¥ El

* v

The default colour for the height text is yellow but to make it clearer on our white background, we will
change the text colour to red (as depicted in the image above).

To change the colour of the height text, click LB on the menu icon from the Plan 3 View menu to bring up
the Plan View menu. From that menu click LB on Settings =>Z values =>Single to bring up the
Z Values for Plan View panel.

From this panel, for the Draw textstyle data field, select the Textstyle Data icon and then click on [Edit].

= pe— Select Textdata |
#fl, Z Values for Plan View o] @ |
View |1|

Arial1 centre -
Arial 2 centre
Catchment Label
Dimension 2.5
Dimension 3.5

Grid Text

1501 centre

150 2 centre

Label Easting

Label Morthing

Label Point Mo
SAlgn Data

SAlgn Header

SAlgn Title

Text 1.5mm

| default values retrieved Text 10mm

Text 2.5mm

[ Set ][Size max] [ Reset ] [ Finish ] [ Help ] Text 3.5mm

Text 5.0mm

Text 7.0mm

Text Box1.5mm

Text Box 2.5mm

Text Box 3.5mm

Text Box 5.0mm

Text Box 7.0mm

Text Whiteout 1.5mm
Text Whiteout 2.5mm
Text Whiteout 3.5mm
Text Whiteout 5.0mm
Text Whiteout 7.0mm

Draw z values

Draw textstyle data ["1" yellow 8

BR -0

Plot textstyle data |2

Height max (w) ||'J

Decimal places 3

Show null z's

m

[ Select
T it

[Sameas]
[Clear]

Click on [Edit]
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"fl. Draw textstyle data IEI & @

Favorites

Text style

|

Colour

_,
m
o

A

Height (u)
Offset (u)

Angle

| Set | |Sameas| | Clear | | Finish | [ Help ]

Change the Colour field to red and then click Set and Finish to close the panel.

Finally click Set on the Z Values for Plan View panel and Finish to close the panel. The colour of the
height text will then be red.

The change is made only for View 3 and when any other points are added to the view, they will also have
their height text shown in red.

There are various ways of selecting a position when creating a point. For the first point we just selected
anywhere on the view.

Specification of a position can also be done by the direct input of the xyz coordinate of the point.

Select CAD Point again to begin creating a new point and when over the view either press the space bar or
start typing the x value and the Enter XYZ panel will come up.

The user then enter the X, Y and Z values into the box each value separated by a space. e.g. 200 150 40. As
we have already set a Z value in the CAD controlbar, you only have to specify a X and Y value into the
box. NOTE: The Z value will default to the value entered into the CAD controlbar whether or not it is
specified in the XYZ box. If no height value exists in the CAD controlbar or the XYZ box, then a value
will be interpolated if possible, otherwise a 0 value will be assigned.

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

Firstly, change the Z value in the CAD controlbar to 50. Then repeat the steps outlined above to choose
the CAD 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 <Enter>. We
did not have to specify a Z value in XYZ box as it was already defined in the CAD controlbar. NOTE: A
space must be placed between the X and Y values.

B EnterXYZ: .

Enter XY Z: |;'_m] 1nu| ‘

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

It should now look like as shown below:
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Plan3
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8.2

Message area

Creating Two Point Lines

We will now create a simple one segment line. To do this we will again use the CAD toolbar but this time
use the CAD Line flyout.

Pick the Cad Line section of the toolbar by clicking LB over the CAD Line symbol and keep LB
depressed.

X | mm = @ e on @ AT
|7|ff_i_.<::?g:a:w.-_»z}—‘5

10T

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

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

[FREE

=[Pick first position] (t)angential, (p)erpendicular, (cJusar, Jtype= [picks][][Menu]

We will pick a position with the mouse to define the start of the line. Pick a position with LB about
halfway between the two existing points and then MB to accept. After accepting the start point, the user is
told in the message area to pick the second position (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 using the parameters given in the CAD controlbar at the time of construction.

Lol

+
&

oo
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8.3

Creating Line Strings
We will now create a multi-segment string.

Although we could use Line String option on the CAD Line flyout, this time we will use the CAD menu
from the Main Menu system rather than from the CAD toolbar

From the Main Menu, click LB on Cad =>Line =>Line string. The Line String option will now be
running. NOTE: These CAD options have no panels.

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

|2 Es
Message area ——— g <Pick start position for string> [picks] [fast] [Menu]
| output Window |

We will pick a position with the mouse to define the start of the line.

Pick a position with LB any where on the view and accept with MB. Then move the cursor to a new
position and pick and accept a second point. Pick and accept a third point and so on.

To finish the string simply press <Esc> on the keyboard, or alternatively RB to bring up the Pick Ops
menu and then select Cancel from it

The string will be created using the parameters given in the CAD Controlbar at the time of construction.

&b

"'If®
+

@CD

This has given a small introduction to the use of the CAD options. For a more detailed explanation of these
tools see the chapter CAD in the 12d Model Reference manual.

We will now finish this section by deleting the current view. As the view is maximised, select
View =>Delete and select view 3. Alternatively, we could have restored the view and clicked LB on the X
icon at the top right of the view.

This should then leave two views, Plan 1 and Perspective 2. If either Plan 1 or Perspective 2 are left
maximised, select the restore button on the top right hand side of that view to leave two views as they were
at the start of this chapter.

Clear the value for the default height in the Cad Controlbar. Leaving the height there may create problems
when creating strings at a later stage. Also change the default model to one of the existing survey models
as we will be deleting the CAD model and don’t want it being created again.
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Finally, to delete the CAD model click LB on the Delete model option from the Main Menu
Models =>Delete =>Delete a Model.

This brings up the Delete Model panel

+fl. Delete Model =N =l
Model ||

Permanently delete? ]

| Delete | | Finish | | Help |

Select the Model icon with LB and then double click LB on CAD.

Tick on Permanently delete? and then click on the Delete button, and answer Yes to the confirmation
panel for Delete Model.

Delete Model 3

| 1 You are about to delete 1 Model from the project

4

THEREIS MO UMDOQ FOR THIS OPERATION

Delete from the project ?

This then deletes the model from the project.
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9 Survey Data Reduction

9.1 Coding

9.1.1Feature Codes

Feature codes and attributes are used to define surveyed points in the field. The code and attribute will be
used to assign properties such as model name, colour, symbol and linestyle via a mapping file.

LR

WILLOW
13ATTRUNESIZE 0.8
13ATFOLIAGESTZE 15

]
o

089F1 901 1526113.2

B ' Map File Create/Edit
Map file [URVEY V10.mapfile
= Map File Mame | Att Vertex‘ Symbaol Hide vertex | Comment -
- Header Key |AttK
. Basic L =° 1 attribute | D5 FOLIAGEL4 ... no
- Fills (. 13 | TREE 1 attribute [style DS FOLLAGEST
=5 S}rmbols w colour green
. String |2 . —— il
r 15 |[PHOTO 1 attribute | rotation 0 PHOTO TO M
 Vertex2 E PHOTO 1 attribute rn:lf::t g PHOTO TO E.t'-‘l_l

9.1.2F1eld Codes

Field codes are used to enhance the effect of feature codes.
Field codes are defined for each data collector and are set up in the Survey.4d Create/Edit panel.

We will look at how to bring up this panel later (see 9.4.1 Creating/Checking/Modifying a 12d Data
Collector Definition on page 132.)

(8 survey.4d Create [Edit =01 x|

Collector |5okkia String Feature zl

Templating | Shapes I Fipes/Culverts | Mon Tinable
Advanced I pload I Instrument I V4 Columns
Translation I Feature Coding | Delimiters I Download
Mon Visible | Atfributes  Strings IDmers | Features

Close ||:
Rectange IR

Bertanme bwZ nks

In the Survey.4d Create/Edit panel, Field Coding
is set up under the panel tabs: Templating,
Shapes, Pipes/Culverts, Non Tinable, Feature
Coding, Non Visible, Strings, Others and
Features

The Field codes are user definable and can be any
letters. It is advisable to ensure that the codes
used are not the same as feature codes.

A list of Field codes can be found in the
Reference manual.
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9.1.3String numbers

Numbers can be used to differentiate separate strings using the same code.

S J, 7

L111 Jod.goirouuuy a1l
1222 6.0394444400 21D
El=1=3= J3E3.98361111 21D
farar = 3l6.98361111 21D
1000 241.9397ZZ22 22D
1222 211.2255555¢6 22D
1000 205.580053555¢6 22D
El=1=3= 203 .95633389 22D
El=1=3= 193.41533333 22D

loooo 154.32972222 22D
IEEMN 150 AQANSSAN FHEEONA

Il

Callectar |Sokkia String Feature EI

Templating | Shapes | Pipes/Culverts | Mon Tinable

Advanced I Upload I Instrument I V4 Columns
Maon Visible I Attributes | Strings | Others | Features
Translation Feature Coding |Delimiters I Download

String number position II:.Eﬁ:.rE feature « '\—Jm
= (I

- N x| The string number position is
Tinability: positian | " before feature code specified under the Survey
rumeric feature coding | fiz no string number Data Setup menu under the

= after fe F i
Allow spaces in feature codes [ . eature Coding tab
[N survey.4d Create/Edit N ]
Collector Sokkia String Feature ,
! g EI String numbers may be
Templating I Shapes I Pipes/Culverts I Mon Tinable omitted and a New String

Advanced | Upload I Instrument I V4 Columns command can be included
Translation I Feature Coding | Delimiters | Download after the code. This is set
Mon Visible | Attributes  Strings |Dﬁ1ers | Features up under the Strings tab
Close ||:

Rectange ||:1

63053333 12DW
Ruectange by 2 pts [ 99533333 12DW
P 15750000 a@

oo [E 13083333 13D

Mew siring hT B083333 13FPL
End string I
Reverse string ||:1'.,.'
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9.1.4Delimiters

There are a number of delimiters used in 12d. Two commonly used ones are the code delimiter and the
comment delimiter.

7770
133885
az77Yy
11111
55555
aoaoo
133885
33355

q47zz2

105.94333300
§1.141111100
£92 .72027700
35024777700
5.3144444000
e0.570277300
T4.9941a6700
T3.408333300

g0.721111100

[N survey.4d Create/Edit

Collector

Templating | Shapes | Pipes/Culverts | Mon Tinable
Advanced I Upload |
Mon Yisible | Attributes I Strings I Others | Features
Translation I Feature Coding Delimiters |Duwnluad

Command

Comment

Nffeat Fnda

TRO302 WATTLE
TROZ06 GUM
TROGOE GUM
Z5FE
2ZEFE*XN

Z5FE ‘.\\\\\\\
Z5FE*270l <@————
Z5FE

-

Z5FE

=101 x]

|Sokkia String Feature

Instrument

e —
R

=

V4 Columns

A Comment delimiter (space)
is used to separate a feature
code from a text description

A code delimiter (*) is used to
separate multiple feature
codes and/or feature codes
and field codes

The Delimiters can be defined
under the delimiters tab of
the Survey Data Setup menu
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9.1.5Attributes

Attributes are used to minimise the number of codes. For example a single code TREE can use attributes to

define the species, trunk diameter and foliage size

8 I8

String No:

SPECIES: WILLOW v

TRUNKSIZE: 0.400

FOLIAGESIZE: 10.000

PTHEIGHT: 3.000

PTCOMMENT: WEEPING WILLOWS

Hz: 54°5959°  V: 89°50'58"
Meas | Dist | Store |

In the example Data collector screen shown above the attributes defining the species and size

of a tree are entered in the field

The resulting field file (shown below) is then processed to create a unique symbol

T » TREE» 0»152%» » » 107.76277778» 101.15305556» 98.50000000

73%» » SPECIES»WILLOW
T2% » TRUNESIZE:».4
12% » FOLIAGESIZE»10

12» » PTHEIGHT» &
T w MREFw Mw103I0w w = 1NG EANEEEER« 101

TEATII0 TNT FEANANANAN
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9.2

Setting up a New Project

Before we can reduce the survey data, we first we need to create a project to read the survey data into. We

will create a new project called "’DETAIL SURVEY” in the Survey Getting Started training area.

First, double click on the 12d Model 11 " 8

icon to bring up the Project Selection Ij

panel. L] ¥
12d Model

= |

|‘ﬂ 12d Model 11.0Cla (nt.x64) - Open a Recent Project

12d Model . i

Path Name Versio Databast ) ) e x] =) =)

version

CA12d\11.00\raining\survey\ge|DETAIL SURVEY[11 1111 |

CA\12d\11.00\training\survey\SU SUBDIVISION D 11~ 1111

No description set

Advanced ¥
Full path [ting started\DETAIL SURVEY\DETAIL SURVEY.project [
I Last access [23-12-14 14:21:58 @
Registry file [ e\12a\11.00\user\env_configs.4d Izl
| 2
l ‘ =
=1 ) e
e s |
|
Browse New Nodes Quit Help
Select New button to bring up the New project panel.
Page 125
= == > L 7 ——_Z ]
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Select the Folder icon then browse to folder C:\12d\11.00\Training\survey\getting started

CA\12d\11.00\training\survey\g

“fl. 12d Model 11.0C1a (ntx64) - Open / Create = S
Open  New l
Folder name [ CA12d\11.00\training\survey\getting started (&)
Project name ‘ DETAIL SURVEY @
Create working folder?

ing started\DETAIL SURVEY\DETAIL_SURVEY.project

\ Ensure Create Working

Description

Type in DETAIL SURVEY
for the Project name

Folder is ticked

»

1

Advanced

Reqgistry file | c\12d\11.00\user\env_configs.4d

=== (@]

| Folder <C\12d\11.00\training\survey\getting started> exists

J

[ New I IRemant ijettsJ I Nodes

Quit

) |

Help

/4

Select New button to open the new project
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9.2.1Screen Setup

( gl Setup Project Details T
Project Number 0001 |~
Drawing Number DRO1
Site Address
Job Title 1 GETTING STARTED
Job Title 2 FOR SURVEYORS
Job Title 3
Job Title 4
Client Name 12D SOLUTIONS

Customer Name
Manager Name
Surveyor Name NEB

m

Designer Name

Checker Name

Computer Operator Name

MNote 1

Note 2

Note 3

Note 4

RMA reference

Start Date 2/12/2014
Datum

FEEEEEEEE R R EE EEE B EEE E E

1

When the project starts up for the first time
the Project Details panel appears

The information typed in here can be used
when plotting from this project

Fill in the values as required

Select Set then Finish to save the settings
and continue

e [} Esglbran DESIGN 0= =T S
Q. [ @ Section LS |?||E”Y|
£ Section X ==
(‘ Darcnactiva Nnanl 20 [ |||?|||w|]
v lpan o] o (e
. FERdR&EE KR E
&,
&,
E‘
L, Maximise the plan view 1
o,
Recalcr\ @
o, FYPE Move the Recalc panel to the
L, Et;j' Of 4/// bottom left
itfunc »
ju || |Editdata
‘ Recalc ’ If the Output window tab is
_‘ Recalc all highlighted blue you can move the
N user > cursor over the tab to display the
error message if any. Normally
Edit chain » when creating a new project there
are optional file that are not found.
Run chain _*

Output Window Back
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9.2.2Project diary

It is useful to keep a record of operations performed in the project.

Select option Project =>Details =>Diary
Click on New

MNew Edit Delete

B-P_roject diary
®02/12/2014 Al | & Enthl |
roject details

- Project description

Type the details into the panel

\

ser
T s \é@@m s[5 DE—

; roject details Project Started ........
- Project description

ﬁ_‘ Project Diary

OFFICE DESKTOP

@

4 December 2014 4

Mon Tue Wed Thu Fri Sat Sun
24 25 26 27 28 29 30

J
1 2] 3 4 5 6 7
8 9

5 16 17 18 19 20 21
22 23 24 25 2% 27 28
29 30 31 1 2 3 4

Cancel
k
1

Select Save to save the typed input
Select Save and then Finish to exit the Diary panel
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Survey Control Station Coordinate entry

Coordinates for the survey stations can be stored in the data collector file or created in the project by a
number of methods. For this example we will read in an ascii file containing the Control Station
coordinates.

Select the option File =>Data Input =>12d =>12d archive data

"Bl Read 12d Solutions Archive Data_ l=ili= X

A / Select the File to read folder icon

Browse up one level to the folder
C:\12d\11.00\Training\survey\getting started

Select the file SURVEY STATIONS.12da

Files Many files []

File to read [\SURVEY STATIONS.12da

|
|

e

Use pre*postfix for tins

Use map file model when pt/line changes

[

O

Allow #include to be used O
Convert 2d,3d,4d,poly.face interface to super O
|

| =]

| Read | | Finish | | Help |

Click Read and the Control station points will appear on a newly created view called DATA IMPORT

(4] Plan DATA IMPORT =N
IRV EESCYEYEI ==Y E]
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Turn on the model SURV STATION in plan view 1

To display point id’s select
the Toggle icon then select
Point id’s

Plan 1

Toggle "1"

5 - ¥ 4
B2 [=) @)« &) @) [@)Mbdalmlm

X

Culling [off]
Linestyles [on]
Sewer [off]

Text [on]

Vertices [off]
Vertex indices [off]
Z values [off]
String names [off]
Attributes [off]
Arc centres [off]
Tin contours [off]
Tin edges [off]
Tin flow [off]

Tin solid [off]
Grid [off]

Rasters [off]
Clouds [off]

Vertex/Segment UID's [off]

"

"

Point id's Ionlly\
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9.4

Data collection reduction

Project File Edit View Models Strings Cad TinsJ’Sur\iey|Design Drafting Plot Report

| base | cyan 2 ([urvey ] |
EOREEEEDEEDERRM k.| 125 >
Network »
-, Setup
=<, ™ Download raw
7 8 Convert raw
O.
- Create »
1:7: Edit »
7 Report
Qf‘ Adjustments »
% . Conversions >
“+| The reduction of the data collector i
£, R Geodetics »
g,| file is handled under the Survey Traverse Spreadsheet b
=.| menu or the Data reductions flyout Conformance »
L. toolbar Extras y
‘a. LandXML »
@, Leica »
&
o T »
Z o-pmn
Trimble »
%, : Setout »
o Upload »
< TP Stakeout/Setout »
9‘ User >
%Mg.@?;ﬁé@m PSS EALN MUV B
y
m))
, Recalc \E‘
nz | ||Auto e
- Fdit func  »
The raw survey data is either
(a) downloaded from an instrument
or
(b) copied to the computer via a Memory storage device.
Page 131
e = =~ === = 2 2 I —Z
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9.4.1Creating/Checking/Modifying a 12d Data Collector Definition

To allow for a variety of data collectors and coding methodologies, 12d Model allows you to save a user-
specified set of data collector parameters away under a user supplied name

The data collectors defined within 12d Model include such information as:

(a)
(b)
(©)
(d)
(e)
®

Instrument name, extension for the raw file and vertical circle information.

Position of the feature code, tinability code and number of digits in the numeric code.

Delimiters for commands, comments, offset codes, backsight and foresights, check measurements
Field template codes.

Communication settings for uploading and downloading.

Coding for arcs, rectangles, closing strings, pipes and culverts.

Creating new or modifying existing 12d data collectors can be done by picking the Survey Setup Data

icon

ma
EJ
LA

-y

||
BozReEME@SEAL X742

H | Data Collector setup |

or by using the option Project => Tree =>Survey Data Collectors

“

“fl. Project Tree l = i:hl

-Models -
- Tins

- Templates
[#-Functions

[FH-Views

[-Mame mappings

- Plotters

il survey data collectors
[+-Calours

[-Linestyles =l m = b

m

Finish

We will use the option Project => Tree for this example

Select the + beside Survey data collectors to see the list of existing data collectors.

Double click on Create data collector to create a new 12d data collector definition, or double click on an
existing data collector in the list to examine or modify it. The Survey.4d Create/Edit panel will then
appear.
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The example below is shown when selecting the Sokkia Feature String data collector type

To edit any of the parameters in the Survey.4d file [ 7 Survey.4d Create/Edit = . |
select the relevant tab and change the values. -

Collector | Sokkia Feature String @

Templating l Shapes l Pipes/Culverts l MNon Tinable l
on Visible l Attributes l Strings l Others l Featuresl
Advanced l Upload l Instrument ] V4 Columns ]
Translation IFeature Coding l Delimiters l Download ]

Instrument | Sokkia 20/33
Raw file extension [ sdr

WD) @ @)

Macro
Translator | $LIB/sdr.4do
Vertical circle | zenith

[Defaults“ Clear H Set ” Write ” Finish ” Help ]

To save the edited file select Set and then Write

. ﬁﬂ Write Setup File "survey.4d” l = S
Select Current folder to store the file survey.4d in

the local working folder for use in this project only Found folder (Read only)

. .. CA\Program Files\12d\12dmodel\11.00\set_ups\survey.4d
Select Write then Finish \ _
@) Current folder

CA\12d\11.00\training\survey\getting started\DETAIL SURVEY
Select Finish back in the Survey.4d Create /Edit

(©) User folder
panel

Select Finish back in the “Project Tree” panel @ Other folder

| C\12d\11.00\training\survey\getting started\DE

’ Write ] ’Properties] ’ Finish ] ’ Help
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9.4.2Selecting the Data Recorder type

Select Survey=>Setup or Survey Data Setup icon

k

. |

MA2HOMBE|l®SEBL M2 2

&

[ Data Collector setup ]

&

O~E

Select the Data collector choice icon then double click on the data
collector Sokkia Feature String

. Sokkia Card Reader
ufl, Survey Data Setup = ﬂ

Sokkia Contourable String Feature
Sokkia Feature Contourable String
Sokkia Feature String

| Sokkia Feature String Contourable
| Sokkia Link Feature String
Sokkia SDRMap Emulation

Sokkia SDRMap Emulation Strict

\ f Sokkia String Contourable Feature

Data collector | Sokiia Feature String

Select Set and then Finish.
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9.4.3Downloading a Raw Survey File from an Instrument

The raw survey file we require is already on the computer and does not have to be downloaded from a
survey instrument.

NOTE - after doing a typical survey job, the raw file for the survey would still be in the data collector and
would need to be downloaded using the following procedure:

Select Survey=>Download or Survey Data Download icon

EE s

HAzMeOMBESs AL %42

| Download I

~E

N

The values for the communication parameters -

have come from the data collector definition 7. Survey Data Download R
Sokkia String Feature.

COM Options
If required, the communication parameters can be Port  [com1 @ Data bits [g @
modified in the panel before comrpencing the —» gaud fo600 @ Stop bits [1 @
download. For example, the Port is the port that Parity |= @
you have the data collector connected to. even
Flow Control
) _ DTR/DSR [C] XON/XOFF O
Type in a name for the created Field file.
T  RTS/ATS [C] ACK/NAK O
m [TESTAId
| File <TEST.fld> will be created
Select Download to commence downloading.
& - [Download| | Finish | | Help |

NOTE - you must have a data collector attached to the nominated COM port to be able to download data

The Comms Capture panel is automatically placed on the screen to display messages for the download.

& 154 Model Comms Download : COM1 8600 8 1 none B =

Corms

| swn_| |
ok 4 L

To stop the download press Stop

To restart the download press Reset

To finish the download select Finish

The raw file is downloaded and the field file is created. Both the raw file and the 12d field file are stored in
the working folder. In this project the working folder is

C:\12d\11.00\Training\survey\getting started\DETAIL SURVEY
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9.4.4Converting a Raw File to a 12d Field File

If the field data was not created when downloaded from a data collector then the raw survey data needs to
be converted to a 12d Field File before reduction.

For this training example a raw survey data file SURVEY.sdr is already in the getting started folder,
ready for converting.

However, in real situations, the raw survey data file may have been copied from a Memory card.

To convert a raw file, select Survey=>Convert Raw or Survey Data Convert raw icon

")
m,
MA2NOMBEABeaLRr/lan
M.
£, H ’Conver‘t Raw to Field ]
]
il Survey Data Convert Raw = P4 / Click on the Raw file folder icon
Raw file | g\survey\getting started\SURVEY.sdr Browse up a level to folder
Field file | SURVEY fld C:\12d\11.00\Training\survey\getting
— = - started and select the file
| File file «C\12d\11.00\training\survey\getting star SURVEY.sdr
[Convert] [ Finish ]

The field file name SURVEY.fld will automatically be filled in or can be user defined.
To create the field file select Convert then Finish

This will convert the raw SDR file to the 12d Field File format ready for reduction.

Note: The list of raw survey files are expected to have the extension “.sdr” as specified in the data
collector definition Sokkia Feature String. 1t is recommended that any files manually copied to the
working folder have the correct extension.
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9.4.5Running the Survey Data Reduction Function

The field file will now be reduced in 12d using the Survey Data Reduction function. The function will link
the field file to all relevant information needed to create the features surveyed in the field.

These would include items such as the Control model, Mapping file and Geodetic datum.

Select Survey => Create => Reduce Field File or select Reduce Field File icon

m, |
MA2NeMESERALR /2D H
Z, | Reduced Field File |
-
ﬂd Survey Data Reduction Function | = P | . .
— | Type in the Function name DETAIL SURVEY
Function name | DETAIL SURVEY .
Default model [ unknown | Type in unknown for the model name for
i — strings that have unrecognised feature codes.
Reportfile  [DETAIL SURVEY.rpt £ £
Traverse | Geodetis | Otmers | Bara T Type in report file name DETAIL SURVEY
. | sADew | Atachments (when pressing [Enter] the file is given the
Field Files | Map File | Libraries | Advanced extension.rpt).
File AEEma || Under the Field Files tab the newly created field

Wildcard(s) file SURVEY.fld is displayed as the default

SURVEY.fld f

| File file <SURVEY.fld> exists

Reduce | Finish | | Help |

/AJ
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Map file tab

w‘ﬂ Survey Data Reduction Function

Function name | DETAIL SURVEY

Default model | unknown

Report file | DETAIL SURVEY.rpt .
Traverse } Geodetics I Others
LSA ] LSA Draw achments
FieldFiles ~ MapFile “4®Tibraries | Advanced |
Map file [3 STARTED SURVEY V11.mapfile

Use pt/line mapping

N

|__— Select the Map File tab

Select the map file GETTING STARTED
/ SURVEY V1l.mapfile from the folder

C:\12d\11.00\Training\survey\getting
started. This will be used to map the survey
readings to their correct model and other
features.

The reduced data can be separated from
other surveyed data by using a prefix which
goes in front of any model name created
using the mapping file.

‘ File <C\12d\11.00\training\survey\getting started\GETTING S

[Reducel [ Finish ] [ Help ]
Advanced tab
Traverse } Geodetics l Others l Extra
LSA l LSA Draw l Attachments
FieldFiles | MapFile | Libraries Advanced

Select the Advanced tab

12d can either reduce the
survey readings from station

Curvature/refraction correction

Use GIS post processing

Join strings across field files
Use coordinate commands (opcode 2)

Allow backsights with Azimuth to calc coordinate

I'_1I'_Hj

information within the field
file or by specifying the
model containing the survey
station points. In this case
we have read survey points
existing in the project.

Select Model

(X

SURV STATION

Select the Control model
choice icon and then select
the model name SURV
STATION

4 (1L}

Select

[

[Clear]

e oo 21
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Others tab
Select the Others tab

LSA

|

Traverse l Geodeti

Explode 4d strings

Explode point strings

Reprompt all

Show check measurements

Field Files | Map File

Use named points as measurements

Draw l Attachments _l
Libraries ] Advanced l
cs Others I Extra l

<

Backsight prompt mode

Prompt E]

Tick Explode point strings check box to
ensure individual survey points are kept
separate from other points with the same code

Tick Show check measurements check box to
display check measurements during the
reduction

Select the Backsight prompt mode choice icon and select Prompt to pause the reductions as each
backsight reading is reduced
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Reduce the function

Select Reduce to reduce the field file

Each time a Backsight measurement | Bearing datum difference required

appears in the reduction a Bearing Reduce | Finish | Help |
Datum Difference panel is displayed. A
The user has a number of possible
responses |i Bearing Datum Difference = L X
Yes will apply the swing to the
following readings until the next Station name [901
bearing difference panel appears BrEgit e 202
: : Observed Calculated Observed - | Corrected Carrected -

Yes to .all will 'flpply the swing to the e S
following readings and bypass all =iy 432801561 432801558 0003 432801361 0003
followmg panels using yes as the Northing | 7236989.254  7236989.254 -0.000 7236989.254 -0.000
default. Height 174506 174528 -0022 174506 -0.022

- . . 3 96°29' 9" 96°29° 9" - 0° 0 00 96°29° 9  0° 00
This is not a good idea unless the file is Bearing
being re-reduced DEanm: 286712 286,709 0.002 286712 0.002
No will apply no swing to the
following readings until the next

bearing difference panel appears Horizantal collimatian |

Vertical collimation |

No to all will apply no swing to the

following readings and bypass all
following panels using no as the
default.

Apply Swing
[ Yes ] [Yes to all] [ No ] [No to all] [ Edit ] [ Cancel ]

This is not a good idea unless the file is
being re-reduced

Edit is used to activate the field file
editor to view the reading to the
backsight point. This is useful if the
wrong backsight point ID is entered.
The new ID can be edited and the
reduction continued

Cancel is used if there is a major
problem with the reductions and the
process has to be terminated in order to
fix the error.

Note: By pressing Cancel the process
stops at that point in the reduction
and an incomplete survey may
appear in the graphics

You have to rereduce the survey
after pressing Cancel

For this exercise select Yes
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-

fﬂ Check Measurement

— @ | If check readings are taken to known points a

Station name | 901

Check name | 905

Observed Calculated Observed -

Calculated

Easting 432512190 432512190 0.000

Northing | 7237204.649 7237204646 0.003

Height 171130 171.150 -0.020

Bearing 3587 35" 36" 358" 35" 36" 0 oo

Distance 183.064 183.061 0.003
|

[ Continue ] IContinueAII‘ I Edit ‘ I Cancel ‘

Check Measurement panel is displayed

Again the user has a number of possible
responses

Continue will close the panel and the
processing continues until the next check
reading is encountered

Continue all will close the panel and the
processing continues with all following check
measurement panels not displayed

This is not a good idea unless the file is being
rereduced

Edit is used to activate the field file to view the
check reading to the point. This is useful if the
wrong check point ID is entered. The new ID
can be edited and the reduction continued

 Cancel is used if there is a major problem with
the reductions and the process has to be
terminated in order to fix the error.

Note: By pressing Cancel the process stops at
that point in the reduction and an incomplete
survey may appear in the graphics

You have to rereduce the survey after pressing
Cancel

For this exercise select Continue each time the
panel appears.

NOTE - When the survey data is being reduced, the Bearing Datum Difference panel and Check
Measurement panels come up a number of times.

When the reduction is finished don’t press Finish until the report file has been checked for errors
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9.4.6Checking the Report File for Reduction Errors

We will now check the report for any errors found by the reduction process. This should be done prior to

any other editing

If the Survey Data Reduction Function panel has
accidentally been closed the file can be loaded
into the text editor by selecting option Reports
=> Edit

Double click on DETAIL SURVEY.rpt.

il Survey Data Reduction Function d|
X Select the Report file choice
Function name | DETAIL SURVEY .
1con

Default model | unknown

Report file | DETAIL SURVEY.rpt
Folder *.rpt E

Traverse | Geodetics | QOthers | Extra
LsA | tsapraw | Attachments DETAIL SURVEYpt
Field Files | Map File | Libraries | Advanced
File Attachment
Wildcard(s)
SURVEY.fld
R T »
[ Select

[Lib] 4
[User Lib] 4
[Browse]
[Browse reset]
[Relative]
[Open]
[Open wnn\

[ Function <DETAIL SURVEY> exists | nicode format] Select Open to display the
[Ansi format] (System codepage) report file in the default text

[Eeduce] i Finish ] [ Help ] [UTF-8 format] (System codepage) :
Y pag editor.

[Explore]
[Delete file]

SURVEY\DETAIL SURVEY" - [Plan DATAIMPORT]

'lot | Report | Utilities User Window Help
m == Sl -
@ | Edit b Eqit —
——  Strings * [ DETAILSURVEV.pt |
Functions »
Length/Area
Catomnt »
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-

The file DETAIL SURVEY.rpt will then displayed in the default text editor.

| DETAIL SURVEY.rpt - Notepad

File Edit Format View Help

survey Data Reduction

Reduction report for field files
SURVEY.f1d

New scale factor 1.00000000

Coordinate for Backsight "
96° 29° N

902" defined from control model

"SURWV STATION-

Memo: Current view

Memo: 10000

Memo: P.C. mm Applied: 0.000

Coordinate for station "901" defined from control model "SURV STATION->STN"
Occupying Station 901

Coordinates E 432516.684 N 7237021.640 H 207.000
Code STN

Instrument Ht 1.565

N value 0.000

=STN"

9 96" 27" 37" 288.543 1.600 432801.561 7236989.254 174.506
FEAEEAEASS Backs—ight tO ”902” Code ”STN” e ke
OBSERVED CALCULATED OBSERWVED - CORRECTED
(SWUNG) CALCULATED
EASTING 432801.561 432801.558 0.003 432801.561
NORTHING 7236989_254 7236989 _254 -0.000 7236989_254
HEIGHT 174.506 174.528 -0.022 174.506
BEARING 96° 29" 9" 96° 29" 9" 96° 29 9"
DISTANCE 286.712 286.709 0.003 286.712
Bearing datum difference 0° 0" 0" applied to subsequent measurements
Coordinate for Check measurement "905" defined from control model "SURV STATION->5T
wxExxxts Check Measurement to "905" Code """ F¥#wwsiwiss
OBSERVED CALCULATED OBSERVED -
CALCULATED
EASTING 432512.190 432512.190 0.000
NORTHING 7237204 .649 7237204 .646 0.003
HEIGHT 171.130 171.150 -0.020
BEARING 358° 35" 36" 358° 35" 38" - 0° o' 0"
DISTAMNCE 183.064 183.061 0.003
PointID Horiz Vert Shist HTar East North Height |
1003 145° 28" 38" 91° 18" 17" 248.604 1.600 432657.540 7236816.868 201.308 -
1004 141° 19 7" 91° 44* 2" 240.550 1.600 432666.956 7236833.944 199.690
1005 136° 39° 12" 92° 21" 57" 234.056 1.600 432677.206 7236851.576 197 .307
1nNa 121 5R' 2/" Q3" ' 42" 2728 997 1 ANN AAD7ARRA AR4A 72IRRAR 712 1a4 ANS

Scroll down through the report file checking for any problems or errors.
At the end of the file is the list of Unknown Feature Codes.
These are the feature codes that appeared in the field file SURVEY.fld but were not in the mapping file

(659 measurements)

TBK is a code found in the field file
SURVEY.fld but not in the mapping file
GETTING STARTED SURVEY
V1l.mapfile

TBK was entered in error for the code TBL

Count Unknown Feature Codes

End of reduction report

Quit from the text editor. After the report file has been closed, the Survey Data Reduction Function panel
can be Finished
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9.5  Graphically Editing the Field File Data

The detail survey can be edited graphically whilst maintaining a dynamic link to the field file and the
resulting report file. This ensures that if the field file is re-reduced any changes will be maintained.

As the manuals are produced with the view background colour as white string colours may appear

different to those one your screen

9.5.1View the Survey Data

4] Plan1
lp | Models to Add "1 (2]

Turn on all models featured in the ]
DRNGE HEADWALL BOTTOM

survey by selecting Models to add DRNGE HEADWALL TOP
icon DRNGE PIPE ag
ROAD CROWN :
ROAD SEALED
ROAD UNSEALED

Highlight all of the models ——— | STRUC FENCE
gne BB agl| TELE PIT END

TOPO BANK BOTTOM

TOPO BANK TOP
TOPO CHAMNGE GRADE
TOPO DRAIN CLINE
TOPO SURFACE LEVEL ‘996,
TOPO WATER

VEG TREE

WATER STOP VALVE
unknown

< T >

Press Select T [ Select
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.

Plan 1 (S @] =]

to c.lisplay the Text [on] < : vertices
entire survey

Z values [on] 4
String names [on] 4/"
Attributes [off] »
Arc centres [off]

Tin contours [off]

Tin edges [off]

Tin flow [off]

Tin solid [off]

Grid [off]

Rasters [off]

Clouds [off]

Vertex/Segment UID's [off] »

»

PR R e
——— Select Toggle icon

Culling [off]
" Linestyles [on] Select Z values to
Select Fit icon Sewer ol 4 display levels at

: T
| | Vertices [off] LT +§€:’b Select String names
Vertex indices[‘of/fl/ to display names

(codes) at vertices

With all the text turned on, the survey is hard to read

Plan 1 - el

The toggled text can be given user defined settings to allow the text to be viewed only when zoomed in to a

preset scale.
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9.5.2Setup your text screen settings

Zoom into an area with a lot of text displayed

Plan 1 E=%EoR =X
=)
v & -
e N
e s
s =
“19'4) ’
4,‘55 BL @
& <, i
q;BL & N & ? *\?‘BL
s o #
QD% & f%}%ﬂ s
L é]"l 7
’:-; @3{% 77 %\
el %,
S
i & N
& & 4@
A j;':’ e o)
& ‘e, TBL STBL
{_%L \37@ ‘D’L\
= q’fﬁl .
r%EF! b q@?ﬂ
s T
i e W; i
Select the Plan View Properties icon
Expand the Toggle Branch

\ Select Zvalue and type in 0.5 [Enter] for the Size max

-

Plan 1

Sa

\

. [a=] ‘

AN
AN

BEOFEDEENEEE
T d‘ Plan View\Properties "1
1 \
@
v
o €
e
“f
o
N
Fy
e o M Name
n WES']L - Attr
B i ~# UD
qﬁ% > A @ PLID
PI’; e ?5" ])‘9& @ Sfatting?
% g , @ Tin settings
7w
7Y ol
=
cz,‘g) ﬁ'p

Repeat for Name and Pt ID as shown in examples below

N
Model name |Draw |Colour ﬁSize max |Plot size

Al ves madille [ENIIN 2
SURV STATIOI
DRNGE HEAD
DRNGE HEAD
DRNGE PIPE
ROAD CROW!
ROAD SEALEL
ROAD UNSEA
STRUC FENCE
10 TELE PIT END
11 TOPO BANK B
12 TOPO BANK T
13 TOPO CHANG
14 TOPO DRAIN

W0 |~ || WM
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{fL. Plan View Properties "1" - <8, Plan View Properties "1" -
=E1 Model name |Draw |Colour |Size|Size max Plot size =81 Mode iedelnamey Diaw) Sololy| Sizgisizeiaxg Blots:
. * Models 1 Al Yes bl [ 2

% Models 1|aie ves red [l [N 3 Grids S E— vl s ENN
& Grids 2|SURV STATION % Toggle
=% Toggle P 3| DRNGE HEAD
Text 3| DRNGE HEAD o Cross 4 DRNGE HEAD
4 Cross Ei| DRNGE HEAD o= Vertex 5 DRNGE PIPE
= Vertex 5| DRNGE PIPE F Zvalue 6 ROAD CROWI
1 Zvalue 6|ROAD CROW! ~H Name 7 ROAD SEALEC
~u [ || 7|roAD sEALEL -3 Attr 8 ROAD UNSEA
© Attr 8|ROAD UNSEA %’a 9/ STRUC FENCE
- UD 9|STRUC FENCE & Setings 10 TELE PIT END
@D 10 TELE PIT END @ Tinsettings ||| L1 TOPO BANKE
o 12 TOPO RANK T

Zoom all to see a clean view of the survey strings

As you zoom in the point id’s will appear first followed by the Z values and String names

Plan 1

=N ECR 5T

BRI

HC BN

=
2
-
S
7.
G
Plan 1 ,)%
B SSEYEYEA|N =
=
L
'\'\?‘ %
. #
’%; 7, 2
o s
952;'0
o
?35’@
%%ﬁ
(‘b%] A 7 \%\
£, %, ;
Q'D'
% &
~ z ){%
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9.5.3Graphically Editing the Field File Data

As we move along the survey, errors are detected and need to be changed in the field file if possible.

The toolbar will be pinned up at the top of the main menu

Select View=>Toolbars

“Jl. Customize toolbars 1= X

[ |Snaps Cad Line -
[ |Snaps Cad Point

["|Spreadsheet to Drainage ||~ Tick the check box for Survey Reductions

[ |String Edits

[ |Super Alignment Tag
[ |Surve

[Fd|Survey Reductions
[¥|Symbol ControlBar

[ |Text
(| Text ControlBar

m

[T]Tin Utility -

Finish

S

@" 12d Model 11.0Cla (nt.x64) - Project "C\12d\11.00\training\survey\getting started\DETAIL SL
Project | File Edit Wiew Models 5trings Cad Tins Survey Design Drafting Plot Repor

L | |base |cyan D| |1
RIUXEEHISEREAKM ERZADD Gd¥lasE
THA2HEMERASEALM /I 0

Il

H (II] Plan SIRVEY =

Pin the Toolbar up below to the Snaps toolbar

There are options that can edit both the graphics and the field file but update the field file reduction after
these edit

The Graphical edits are selected from the Survey=>Edit menu or the Detail Survey reductions flyout
toolbar on the cad toolbar
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9.5.3.1Tiling field file editor with plan view

Open the field file editor using option Survey=>Edit=>Field data or select Edit field file icon

MAZ2MOEMEB IS EBL M2l &N

)Y &

Place the field file editor on the left side of the screen with the plan view 1 on the right

[ 124 Model 11.0C1a (nt:x64) - Project "C\12d\1.100\raining\survey\getting started\DETAIL'SURVEY\DETAIL SURVEY" - Client "Detail Survey Pty Ltd"

Project File Edit View Models Strings Cad Tins Survey Design Drafting Plot Report Utiliies User Window Help

\ i foae 5 Crm— ) —

HOMBASEALE/HIDHAL B

IDERAKM BRADD Gemaeai |

L. Survey Field Data Editor "DETAIL SURVEY"

&) |e’F|Pan

Field File N: SURVEY.fid T: Wed Dec 03 14:27:03 2014
Units: Adegrees D:metres Pmillimetres Ticelsius
Scale Factor: 1.00000000

Memo: M:Current view

Memo: M:10000
Memo: MP.C. mm Applied: 0.000
Coordinate: Pt id: 901 Code: STN Name: 901 X; 42516.6840 Y: 370216400 Z: 207.0000

Station: Ptid: 901 Code: STN Name: 901 Ht: 15650
Target Height: 1.6000
Backsight: Ptid: 902 Code: STN Name: 902 H: 96° 20' 9"V 96° 27 37" 5: 2885430 At 96.
Check Measurement: Pt id: 1002 Name: 905 H: 358° 35'36" V: 101° 4'35" S: 186.5380
Measurement: Pt id: 1003 Code: TBR String: 1 H: 145° 28'38" V: 91° 18' 17" 5: 248.6040

AN L UBESTANROINON XS

Measurement: Ptid: 1004 Code: TBR String: 1 H: 141°19' 7" V: 91°44' 2" 5: 240.5500
Measurement: Pt id: 1005 Code: TBR String: 1 H: 136° 39'12"V: 92° 21' 57" S: 234.0560

YA

E: Measurement: Pt id: 1006 Code: TBR String: 1 H: 131° 58' 26" V: 93° 5'42" S:228.9970
i, Measurement: Ptid: 1007 Code: TBR String: 1 H: 126°51' 4" V: 93°53' 27" 5: 2257830
% Measurement: Pt id: 1008 Code: TBR String: 1 H: 121° 54' 25" V: 94° 41' 42" 5: 224.1640
a, Measurement: Pt id: 1009 Code: TBR String: 1 H: 116°38' 9" V: 95° 27 11" 5: 2241310
R, Measurement: Pt id: 1010 Code: FE String: 2 H: 116° 28' 27" V: 95° 26 50" §: 2251110

3‘ Attribute: Text Attribute for Vertex: N:STRMATERIAL V:WIRE

;; Measurement: Ptid: 1011 Code: FE String: 2 H: 121°44' 23" V: 94° 42 9" 5:224.7150

EEE EEEE

For Help, press F1

Qutput Window Background tasks

4
CAP|NUM)|SCRL|

The advantage of having the field file editor active when editing the survey is the ability to reset any edits
that are performed either graphically or directly into the field file editor.
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Field file editor link to graphics

“"E Survey Field Data Editor "DETAIL SURVEY™

|| Field File N: SURVEY fld T: Wed Dec 03 1427.03 2014

The pick icon shown above can be used to select a point in the graphics and if the point is associated with the
field file function being edited then the relevant measurement line will be highlighted

| % Survey Field Data Editor "DETAIL SURVEY" = E] X [ eent
R DD BErRREEREEKE R E

Measurement: Ptid: 1111 Code: DR String: 17 H: 173° 27' 23"V 87° 49 54" S:162.8750
Measurement: Ptid: 1112 Code: DR String: 17 H: 167° 7' 14" V. 89° 39" 8" S:178.1570

Measurement: Ptid: 1113 Code: DR String: 17 H: 162° 2' 26" V: 91° 10' 20" S: 181.7350 |

i

Measurement:

Ptid: 1114 Code: DR String: 17 H: 156° 21" 25" V: 92° 50" 1" S: 188.725"
Measurement: Ptid: 1116 Code: DR String: 17 H: 152° 41" 1"V: 93° 40" 31" 5: 195.2430 \ é;‘
Measurement: Ptid: 1117 Code: TBL String: 18 H: 172° 18" 23" V: 877 20" 38" 5: 155.3650 gl
Measurement: Ptid: 1118 Code: TBL String: 18 H: 166 49" 28" V: 89° 23" 26" S: 173.0060 7

Measurement: Ptid: 1119 Code: TBL String: 18 H: 161° 24" 59" V: 90° 59' 25" 5: 176.5380
Measurement: Ptid: 1120 Code: TBL String: 18 H: 155° 28" 58" V. 92° 40'43" 5: 182.6930

Alternatively once the Pick icon has been selected the point number can be typed in manually. This can be
done by either typing in the point number or pressing [space] bar to activate the input panel then typing in the
point number.

fdﬁ Survey Field Data Editor "DETAIL SURVEY™ Plan1 .
B E B LS ) BreNEe@ENREE
Measurement: Ptid: aﬂ Enterx‘(zh &J 87° 49" 5¢
Measurement: Ptid: Y [r .o xy 7. | 1404 89° 39" 8
Measurement: Ptid: 1 91° 10" 20

(D@gq%

R

The point number will be highlighted.

If the point was not in the initial window then 12d
pans to the point centring it in the view

If the point was in the initial view then the point is
highlighted only

Once the point is confirmed the point is shown in the
field file editor ditor "DETAIL SURVEY"

NOTE. Always confirm the point selection as the | o’t| Pan

string is locked until confirmation. An error will
occur if the reduction is run with a locked string Pt id: 1129 Coge? TBR String: 19 H: 2.

The Pan check box can be ticked so that any point highlighted
in the field file will be the centre of the plan view

WARNING. Field file edits are different from manual cad edits and you must not edit the survey data
with cad edits while performing field file edits. The reason for this is that after each field file edit the
function is rerun and the edits are remembered by the function. Manual cad edits are not linked to the
function and will be lost if the function is re-reduced. Duplicate data can also result in the incorrect use
of cad edits while the field file reduction is running
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9.5.3.2Find and Replace

When reducing the field file the code TBK was listed as incorrect in the report file
We will use the Find / Replace option in the field file editor to fix the error

12. Survey Field Data Editor "DETAIL SURVEY"

X [ U SR loan

i 7l Field Data Find/Replace | = |
. . / Measure
Select Find/Replace icon old
Measure|
|_Code g [TBK
_/,M.ea&ufe-
Type in the incorrect code — | Measure |
listed in the report file New
Measure|
|_Code g [TeL
| I e |
Type in the correct code TBL Measure Dt
Irection
Select Find _ i
Measure ®up @ Down
Measure|
L Measure| || line 1228 selected
ure| | data found

Measure [ Find ] [Eeplacel [ Finish ] l Help ]

Measurehrerre———ror e e oo s

The first occurrence of the incorrect code is found and highlighted. If you have the Pan check box
ticked the view will move to that point. To replace the code select Replace. Select Replace once
again. The rest of the string will be fixed with the next option

“fl, Survey Field Data Editor "DETAIL SURVEY" I = 2 | Plan 1
(8] [ () (% Pa) (][ Pan FEeREEEEENEE

Measurement: Pt id: 2719 Code: TBL String: 105 H: 957 30" 34" V: 92° 44' 37" S5:93.9030 =

Measurel . Field Data Find/Replace e g : 92° 30" 38" S: 100.9900

Measurel 92° 21' 22" 5:102.0900
Old

Measurel Code ﬁ S:101.0400

Measurel ’— 91° 39' 53" 5: 95.6910

Measure New h 91° 29' 26" 5:91.2630

Measurell|  Code fmec : 93° 21'17" 5: 79.1220

Measure| L 93° 446" S: 80.0630

Measurell| pirection : 92° 57 31" 5: 80.7570 e

Measuref | () Up @ Down : 92° 41 22" S: 83.3060 o

Measure! : 92° 29 42" 5: 851780 %‘;‘
- "

Measuref || line 1228 selected : 91° 57' 30" S: 891380

Measuref| | data found : 91° 57 55" 5: 910090

Mmeasuref)| [_Eind_] [Beplace] [ Finish | [ Help : 91° 30° 44" 5: 951200

MeasuremfeNE PTIar 27 S Coae TEE STy IUe o mmse . 01° 36° 77 5:96.7290

Measurement: 2735 Code: TBK St ; 159° 6'37"V: 91° 20" 15" 5: 84.8250

Measurement: Pt id: 2737 Code: TBK String: 107 H: 149° 35" 10" V: 92° 49" 0" 5: 69.6160

Measurement: Ptid: 2739 Code: TBK String: 107 H: 1377 41" 3" V: 93° 58 2" 5:65.6760

Measurement: Ptid: 2741 Code: TBK String: 107 H: 128" 42" 50" V: 94° 42' 50" S: 58.7750

Measurement: Ptid: 2743 Code: TBK String: 107 H: 116° 28" 0" V: 95° 36" 12" 5:45.0530 \:|

Measurement: Ptid: 2745 Code: TBK String: 107 H:  84° 57" 30" V. 94° 42" 18" 5: 46.8150 ijim

line 1229 selected
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When the code is corrected the line in the field file is coloured magenta indicating that the
reading has been changed.

We will look at the audit trail options in more detail later in this chapter

[ il Survey Field Data Editor "DETAIL SURVEY" ==] = |
o’ Pan

Measurement: Pt id: 2732 Code: TBL String: 106 H: 143° 56'57"V: 91° 57" 55" S: 91.0090
Measurement: Ptid: 2733 Code: TBL String: 106 H: 146° 20" 16" V: 91" 30" 44" 5: 951200
Measurement: Ptid: 2734 Code: TBL String: 106 H: 149° 14" 39" V: 91° 36" 7" 5:96.7290

[EalPlan 1
FEREEE=

Measurement: Ptid: 2735 Code: TBL String: 107 H: 1597 &' 37" V: 91° 20° 15" 5: 84.8250
Measurement: Ptid: 2737 Code: TBL String: 107 H: 1497 35" 10" V: 927 49" 0" 5: 69.6160
Measurement: Ptid: 2739 Code: TBL String: 107 H: 137° 41" 3"V: 93° 58" 2" 5: 65.6760

Measurement: Ptid: 2741 Code: TBK String: 107 H: 128° 42' 50" V: 94" 42' 50" 5: 58.7750
Measurement: Pt id: 2743 Code: TBK String: 107 H: 116° 28" 0" V: 95° 36' 12" 5:45.0530
Measurement: Ptid: 2745 Code: TBK String: 107 H:  84° 57" 30" V: 94° 42' 18" 5: 46,8150
Measurement: Ptid: 2747 Code: TBK String: 107 H:  74° 30" 25" V. 94° 10" 45" 5: 53.6260
Measurement: Pt id: 2752 Code: WL String: 108 H:  80° 59" 0"\: 94° 11'47" 5:70.3090
Measurement: Ptid: 2754 Code: WL String: 108 H: 88° 32" 6" \: 093" 38" 25" 5: 81.6820
Measurement: Ptid: 2756 Code: WL String: 108 H: 937 22" 21" V. 93° 21" 25" S: 887710
Measurement: Ptid: 2758 Code: WL String: 108 H: 97° 19" 37" V. 93° 7' 0" 5: 945590
Measurement: Ptid: 2760 Code: WL String: 108 H: 100° 29" 26" \: 93° 2'10" 5: 981220
Measurement: Ptid: 2762 Code: WL String: 108 H: 103" 11" 54" V: 92° 58" 45" 5: 99,1190
Measurement: Ptid: 2764 Code: WL String: 108 H: 106° &' 5" V: 93° 3" 36" 5:97.0600
Measurement: Pt id: 2766 Code: WL String: 108 H: 109° 35" 20" V: 93° 12" 46" 5: 90.6020




Chapter 9 Survey Data Reduction

9.5.3.3Changing codes

In addition to the Find/Replace option we can change a point’s code by simply locating the measurement in
the field file editor and editing the point. We will go through the individual point edits later. In the mean
time we will use a menu option to type in a new code or by matching another point with the required code

Select the option Survey=>Edit=>Coding=>Quick change or select Quick code edit icon

e A e — e —

A S EBLR AR
i]@rﬁrﬁf_\rﬁ -

Quick code edit (2

Locate point 2739 (the next point on the TBK string)

Plan 1

Type in correct code TBL or by
selecting the Sameas button and
selecting a point with the require(N
code

Tick on All points on string —_—

&
2.
B 2
-y
v}?
:
= P

“’%\ [Feature code ‘TBL
2
5 3 | | All points on string
B
5 |
,’—%ameasIV [ Pick ] [ Finish ] [ Help ]
.
Select Pick button then select the H
point to change =, ' =5
s 2 7
oyl T @
S
G =)
6\7
I
“J_A
kR e
The function is rerun and the point
now displays the properties of the
new code.The relevant lines in the
field file will also be highlighted
magenta
& Survey Field Data Editor "DETAIL SURVEY™ | = = ‘ ¢| Plan 1
(<) ) ) [ [ ) FEREaEENREEE
= Oy =¥,
=, " % /
Measurement: Ptid: 2733 Code: TBL String: 106 H: 146° 20" 16" V: 91° 30" 44" S: 951200 * =) EN )% "3:’ \:f\%%ag; o
. ", o, R, ol o By ) *
Measurement: Pt id: 2734 Code: TBL String: 106 H: 149" 14" 39" V: 917 36" 7" 5:96.7290 = 9)\’%:’_} \J;S}é\
= 5
Measurement: Ptid: 2735 Code: TBL String: 107 H: 91° 20" 15" 5: 84.8250 e /;%\ ﬂ%
) <
Measurement: Pt id: 2737 Code: TBL String: 107 H 92° 49" 0" 5:69.6160 ¢ )g @;3)"9»
. = e N
Measurement: Pt id: 2739 Code: TBL String: 107 H: 137° 41" 3 93° 58" 2" 5:65.6760 = 2 V L
>
Measurement: Ptid: 2741 Code: TBL String: 107 H: 1287 42° 50" V: 94 42' 50" S: 58.7750 ® ‘36\7) )é\@
2
Measurement: Ptid: 2743 Code: TBL String: 107 H: 116° 28 0" V: 95° 36' 12" S5: 45.0530 )‘5‘\3
Measurement: Ptid: 2745 Code: TBL String: 107 H:  84° 57' 30" V: 94° 42" 18" 5: 46.8150 %,
&
Measurement: Ptid: 2747 Code: TBL String: 107 H: 74° 30" 25" V. 94° 10" 45" S: 53.6260 =N ‘5@
= %
Measurement: : 2752 Code: WL String: 108 H: 80° 59" 0" V: 94° 11'47" 5: 70.3090 5
2
Measurement: Ptid: 2754 Code: WL String: 108 H: 887 32" 6"V 937 38" 25" S: 81.6820 > N 9)46 -
=
Measurement: Ptid: 2756 Code: WL String: 108 H: 93°22'21"V: 93° 21' 25" 5: 88.7710 > k4 =) = @/\% 5@\3)
kS E 9 =
Measurement: Ptid: 2758 Code: WL String: 108 H: 97°19'37"V: 93° 7' 0" 5: 94,5590 © ‘i; < = = @)‘3
7 ] Fo o
Measurement: Ptid: 2760 Code: WL String: 108 H: 100° 29" 26" V: 93° 2'10" 5:98.1220 EN = ;%c\
D 2
Measurement: Ptid: 2762 Code: WL String: 108 H: 103° 11' 54" V: 927 59' 45" 5: 99.1190 @ ~ K Q)‘))%e
i = 2
Measurement: Ptid: 2764 Code: WL String: 108 H: 106 &' 5"V: 93" 3'36" 5: 97.0600 = é\?a N /‘\3'\9 Q‘L) @)g ¢ \3@9
= % 2
Measurement: Ptid: 2766 Code: WL String: 108 H: 109° 35" 20" V: 937 12" 46" S: 90.6020 B 2
Ry e .
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9.5.3.4Target heights

Another common error made during a detail survey is to incorrectly record the target height.

Instead of amending the level of the reduced point, a new target height can be entered into the field file

reduction either manually or graphically

Select the option Survey=>Edit=>Target height=>Insert or select Insert target height icon

IeSEALE 2D A0
@@Im@rﬁ

nsert target height ]

Locate point 1044 by using the Pick icon in the field file editor

Plan 1 (s [=@][=]

Select Pick button then select the (=]

first point with the incorrect target

The target height is displayed at the
bottom of the panel.

Type in the correct target height

If only one point has an incorrect
target height then tick the Just one
point wrong check box prior to
selecting Set

Otherwise select Set Target height | 16

f'a Insert Target Height e
O

Just one point wrong
The function is rerun and the POint current target height is 2.1000 - line 38
now has the correct height. All [isvalia
subsequent points will also be
updated until the next height of ! =
target line occurs i -
In the field file a new line appears %

stating the target height.
The line will be highlighted blue

_m\;f\so

T TR e R TP

Measurement: Ptid: 1043 Code: CR String: 7H: 147% 2 9"V: 9143 34" 5: 235.6150
Target Height: 1.6000

Measurement: Ptid: 1044 Code: CR String: 7H: 142° 3% 417V: 92° 30' 23" 5: 227.3330
Meazurement: Prid: 1045 Coade: CR Strina: 7H: 137245 137y 93% 18" 107 50 2707340
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9.5.3.5Reversing strings

If a string is surveyed in the wrong direction it can be reversed using the following option.

Select the option Survey=>Edit=>Stringing=>Reverse

[Elplan1 [E=E Eof &%
B =REY@ N R E
!
\QQ e
= o =
b, ’ %, 2

% b
>, %
=
g
s}
2, S o .
& P <8
hd
Z
)
=N i
i, SDR Reverse String = P

EERRS
[EPiani (===
Pick the string to reverse B AKX @R E
2
=3 %
> %
Lo o C z, P
The function is rerun and the string is = =
reversed. s, B
7 77 L
v;;@\;%% ‘b,@ 9%
i )7
it 7 2. Q&
%, s 2, 2 5
fj ~
Pl ]; N
. . oy ()
A Reverse string command will be
inserted at the measurement line and T, e 5,
. . . . . @
this will be highlighted in blue =
", =
43 ESRIECY

Measurement: Ptid: 1214 Code: TBL Sfring: 30 H: 165% 33 21°V: 97* 0' 14
Reverse String:

Measurement: Ptid: 1215 Code: TBL String: 30H: 157% 28 23°V: 100* 2' 5
Measurement: Ptid: 1216 Code: TBL String: 30 H: 150 58" 53 V: 100® 50" 1
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9.5.3.6Re-order string

If a string has been surveyed incorrectly the string can be re-ordered using a number of options including

Order by points
Zoom in to point 2357

In the example here the point 2357 has been
surveyed in the wrong order. Rather than
stopping the string to take a single reading
at point 2358 we simply string to point
2358 and then 2359 and so on.

To re-order the string by points use the
option Survey=>Edit=>O0rder=>by points

or Order by points icon

2O Y1Tx

Select point 2356. Then pick point 2358. At
this point the string order is correct when
reprocessed.

If the string order is done incorrectly the
original order can be reinstated using the
option

Survey=>Edit=>0rder=>Remove

or Remove order icon

Y O L

Pick on the string to restore the order and
retry the ordering

Plan 1

=8 Eo8 =7

BN ERE
2

&Y
)
e
2 o ‘3\9\5\@
=5
B
\3\%\? ‘5\6/
@9\23
e% .
o
&
By,
—_—
Plan 1 =8 el =

BrrANdeExKERE
2

)
S
=
%\\9
‘D‘?;?
57
) =)
B
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9.6

Direct Editing of the Field File

Although the previous options were graphical, each change has been recorded in the field file reduction.

Data in the field file
that has been changed
in any way is coloured
magenta.

Data which has been
entered directly into
the field file or added
via a command such as
the Target Height
option is coloured blue

This colour coding
gives an audit trail of
any field file editing

[N survey Field Data Editor "DETAIL SURVEY"

2] 5| 4] 3] 4l oo

=101 x|

Ptid: 1262 Code: 5L H:
Ptid: 1263 Code: SL H:
Ptid: 1264 Code: 5L H:
Ptid: 1265 Code: 5L H:
Ptid: 1266 Code: 5L H:
Ptid: 1267 Code: TRO406 H:
Ptid: 1268 Code: 5L H:
Ptid: 1269 Code: SL H:
Ptid: 1270 Code: 5L H:
Ptid: 1271 Code: 5L H:
Ptid: 1272 Code: 5L H:
Ptid: 1273 Code: 5L H:
Ptid: 1274 Code: SL H:
Ptid: 1275 Code: SL H:
Pt id:

Measurement:
Measurement:
Measurement:
Measurement:
Measurement:
Measurement: 1117 34
Measurement:
131° 3' 58" V:
138° 7 9"

Measurement:
Measurement:
Measurement:
Measurement:
Measurement:
Measurement:
Measurement:

Measurement:

108" 52' 36"\
109= 28' 35"V
116° 58' 357 V:
127743 23" V2
113° 14 28™V:

124 42" 457\

130" 18" 49™V:
144= 55' 55"V
154 53' 28"\
145 34 33"V
1667 28' 527 V!
1277 Code: 51 H: ?41° 55’ 547y

997 10' 407 5: 1573420
99° 36' 30" 5: 136,9250
98% 12' 427 5: 136.7050
97® 4 4" 5: 121.7530
98% 30" 34" 5: 121.2530
2°Y: 29°53 437 5: 122,3590
98° 0' 58" 5! 110,0350
957 49" 417 5: 113,15630
96° 33' 277 5: 97.2600
99° 12' 54" 5: 89,5020
97° 4'4375: 83.4870
95 16' 207 5: 78,1510
997 58' 13" 5: 67,1670
95° 20' 247 5: 75,6870
A3% 37 4375 171.2090

B

=

|line 816 selected
Batch add

[ |

Help |

v

[X survey Field Data Editor "DETAIL SURVEY"

TS I TR TI e o Pl P Ll

=101 =

Measurement: Ptid: 1041 Code: ES String: 6 H:
Measurement: Ptid: 1042 Code: ES String: 6 H:
Target Height: 2. 1000
Measurement: Ptid: 1043 Code:
Target Height: 1.6000
Measurement: Ptid: 1044 Code:
Ptid: 1045 Code:
Ptid: 1046 Code:
Ptid: 1047 Code:
Ptid: 1048 Code:
Ptid: 1049 Code:
1.6000

Ptid: 1050 Code:
Ptid: 1051 Code:
Ptid: 1057 Code:

CR. 5tring: 7H:

CR. Sfring: 7H:
CR. String: 7H:
CR. String: 7H:
CR. String: 7 H:
CR. 5tring: 7 H:
CR. Sfring: 7H:

Measurement:
Measurement:
Measurement:
Measurement:
Measurement:
Target Height:
Measurement: ES String: 8 H:
ES String: 8 H:
F5 Strinm: & H:

Measurement:

Measurement:

142° 39" 417 V:
137745 13"V:
1327 44 437V
1277 200 477V
121° 54 5°V:
1167 26' 537 V:

116° 23 47" V2
121° 58' 267 \:
1272 30 17"\

142° 12 467 V: 92°30' 54" 5: 230.3810
1467 38' 497 V: 91°50' 57°5: 238.7240

147% 2 9"V: 91743 34" 5: 235,6150

92° 30' 287 5: 227.3330
93® 18' 10" 5: 220,2340
94° 9' 43" 5: 215.0720
Q5% 4437 5: 211,5970
95° 57 207 5: 210.1050
95° 45" 397 5: 210.5480

96% 54 30" 5: 207.0360
96° 4 1175: 206.6370
95% 10 477 5: NR. 1630

5

| line 816 selected
Batch add

Finish I
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9.6.1To Find data in the Field File

The find option gives the user a number of methods to find data in the field file

Select the Find icon

VEY" (o] x
E&ﬂ palol nl vl sl o =
28 rciapots et SSRIES

Meas 42° 12 46™V: 92°30' 5475: 2303810 &

Mess  Mamed | Text | Mumbers | liosy sy orosysysizmsen

o Type | State

Meas | Command | zl 1475 2 9°V: 91° 43 34" S: 235.6150

Targe

Meas 1427 30" 41"y 92°30' 28" 5: 227.3330

Meas 1377 45 13"V: 93° 18' 10" 5: 220.2340

Meas 132 44' 437V 94° 9' 43" S: 215.0720

Meas 1277 20' 47°V:  95° 4' 43" S: 211,5970

Meas  Direction 121° 54 5°V: 95° 57 20" S: 210.1050

Meas ’V  Up & Down 116° 26' 53°V:  95° 45' 39" 5: 210.5490

Targe

Meas | 16% 23 47°V: 96° 54' 30" 5: 207.0860

Meas| 21°58' 25"V: 95° 4 11"5: 206.6370

Meas Find | Finish] Help | 27537 17°V: 95° 1 475 208,163 7
[[line 816 selectec

Batch add Finish I Help I P

%

NOTE: You have to clear the current Find values before commencing a new search.
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Named

A search can be performed on data in the field file using filters Code, String number, Named point,

Point number or attribute.

To search for point
P (W Survey Field Data Editor "DE _ ol =l
number 2375
[N Field Data Find o ] |
2z O
8] | 8 B 3] % Mol o]
Select Named tab I State
. ’ Measurement—PHe-2722 Code: TEL g Named | Text I Numbers
Type in point number\ Measurement: Pid: 2723 Code: PLUM Code I— E
2735 surement: Ptid: 2724 Code: TBL ! .
Select Find Measurement: 25 Code: TBL ! String rimbzr I E
Measurement: Ptid: 2726 Code: riarmed point I E
The line in highlighted Measurement: Ptid: 2727 Code: TEL!  PointID |2?35 @
Measurement: Ptid: 2728 Code: TBL!  Atkribute | E
. ' : Ptid: 2729 Code: TBL !
This e’;f‘mplte 1 dasth : Ptid: 2730 Code: TBL ! (D"E‘:“rf” -
enerally not used as the U D
& Y . Measurement: id; 2731 Code: TBL ! S = A
user can locate a point
by simply clicking on Measurement: t TEL ! | line 4377 selected
the Find by Pick icon at Measurement: Ptid: ~JEL! [data found
the top of the panel and : Ptid: : i
. p' p . Measurement: Ptid: 2734 Code: TBL ! Find I Finishl
typing in the point Measurement: Ptid: 2735 Code:
number Measurement: PHid: 2737 Cade: TR Strinn: 107 H: 1492 35" 10" y: grea 2
Type
A search can be performed on data in the field file given a particular command type.
To search for an Arc Fitting Start command
Select Type icon Select Command choice Arec fitting start
| | | | D‘l | | " [N Field Data Find
Mamed I Text
Measurement: Ptid:; 2172 Code: ER 5 Type
Measurement: Ptid: 2173 Code: ER 5 :
C .
Measurement: Ptid: 2174 Code: ER S amman I'b'r': fitting start ZI
Measurement: Ptid: 2175 Code: ER 5
Measurement: Ptid: 2176 Code: ER 5
Measurement: Ptid: 2177 Code: ER S
Measurement: Ptid: 2173 Code: ER 5
Measurement: Ptid: 2179 Code: ER 5
Measurement: Ptid: 2180 Code: ER 5 [ Direction
Meazurement: Ptid: 2181 Code: ER 5 " Up {+" Down
Measurement: Ptid: 2182 Code: ER 5 I [wrapped) line 2519 selected
Measurement: Ptid: 2183 Code: ER 5 |da13 Found
Arc Fitting: M:Arc fitting start - o
Y. IR p—m— T O P LY. | 'F:I:I MI HL“:II
‘nde: FR STrinn: FaH: 49mE & 13 W 95° 1 ... 1
Select Find
The line in highlighted Frich I Help I
4
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State

A search can be performed on data in the field file given a change of state including added, changed,

deleted or field. To search for a changed state

Select State tab

[ survey Field Data Editor "DETAIL SUR!

5] x| ] e e
= Type
Measurement: Ptid: 1253 Code: 5L H
State

Measurement: Ptid: 1254 Code: 5L H
Measurement: Ptid: 1255 Code: SLH
Measurement: Ptid: 1256 Code: 5L H
Measurement: Ptid: 1258 Code: SLH
Measurement: Ptid: 1259 Code: 5L H
Measurement: Ptid: 1260 Code: 5L H

IChanged zl

Select Command choice Changed

ol x|

I Mumbets I
State

Measurement: Ptid: 1262 Code: 5L H

Measurement; Ptid: 1261 Code: SLH "Directiun

Measurement; Ptid: 1263 Code: 5L H | line 988 selected

Measurement: Ptid: 1265 Code: SLH

Measurement: Ptid: 1264 Code: 5L H |r:.|a13 =

Measurement: Ptid: 1266 Code: SLH

Measurement: Ptid: 1267 CoderTRO406 H:

= Up f+ Down
Find | Finish| Help |
111°34 2 V: 99°53 43 5...

Select Find Help |
o 4
The line in highlighted
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9.6.1.1To Edit a Field File Line

Double click on the line in the Field File to edit.

[N Survey Field Data Editor "DETAIL [N EDM Measurement N ]

18] ] | Bl 5 | el ol g i PR e T

Measurement: Ptid: 1015 Code: CG String: 3 H: Vertical angle 95579505 ﬁj

Measurement: Ptid: 1016 Code: CG String: 3 H: Slope distance 213 361 E
Measurement: Ptid: 1017 Code: CG String: 3 H:

Measurement: Ptid: 1018 Code: CG String: 3H:  —Description

Measurement: Ptid: 1019 Code: CG String: 3 H: Code ICG E
Measurement: Ptid: 1020 Code: CG String: 3 H: String number |3 @

Measurement: : 1021 Code: CG String: 3 H: famed point I—E
Measurement; Ptid: 1036 Code: ES String: & H: )
Point Id |1|:|21 E

Measurement: Ptid: 1037 Code: ES String: & H:
, , Aittribute | @

Measurement: Ptid: 1038 Code: ES String: & H:

Measurement: Ptid: 1039 Code: ES String: 6 H: —Time Surveyed

Measurement: Ptid: 1040 Code: ES String: 6 H: F':':-'*-%” 11970 00:00:00 ;”d

Measurement: Ptid: 1041 Code: ES String: 6 H:

Measurement: Ptid: 1042 Code: ES String: 6 H: | [ Comment

TargetHeight: 2.1000 |
L P U L TUE T R T A T 1 THR (R . TR TR R
| line 126 selected I
Batch add Firish_| ok | Apply | reset| Finish | Help |

A panel appears with editable fields
Any data can be changed

To set the changes press Apply. The field file reduction will rerun updating the graphics and
the field file line will appear in a magenta colour.

Select Finish to save the change or select Reset to cancel the change and then Finish.
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9.6.1.2 To Insert a command

A command can be placed in the field file. Often any graphical field file edit can be substituted with an
Insert command.

To insert a Vertical circle correction put the cursor on line where entry is to be made

Press Insert icon Select the Command choice and select the Command

Vertical circle correction. Select Create

[N Survey Field Data Editor "DETAIL S

T IE oot command il x

Command |il.ferti|:a| drde correction (opcode 15)

Field File M: DETAIL1.fid”
Units: A:degrees D:me
Scale Factor: 1000001 ﬁl ml H;'F'I
Memo: M:Current view
Memao: M:10000
Memao: M:P.C. mm Applied: 0,000
Coordinate: Ptid: 901 Code: STH Mame: 901 X: 42516.6340 ¥: 37021.6400 Z: 207.0000
Station: Ptid: 901 Code: STM Name: 901 Ht: 1.5650

Target Height: 1.6000

—

Backsight: Ptid: 902 Code: STM Mame: 902 H: 96°29' 9°V: 96° 27 37°5: 288.5430 A: 9...
Check Measurement: Ptid: 1002 Mame: 905 H: 353% 35 36"V: 101% 4 357 5: 186.5380
Measurement: Ptid: 1003 Code: TBR String: 1H: 145% 28" 38"V: 91% 18' 177 5: 245.6040
Measurement: Ptid: 1004 Code: TBR String: 1H: 141% 19" 7°Y: 9144 27 5: 240.5500
Measurement: Ptid: 1005 Code: TBR Sfring: 1H: 136% 39 127V 92% 21 577 5: 234.0560

Mazeuramants Dt ids ANNE Cadar TRD Strinae 1 He 1348 61" 28"y Q30 ©' 47" 2. 377 Q07N

|line 50 selected

Batch add Finish | Help |

A

9 Survey Field Data Ecitor "DETAIL SURVEY™ o o

(98] 8] (3] (% [Na] o] Pan
Field File N: SURVEY.fld T: Sat Dec 20 19:58:31 2014 =i
Units: Aidegrees D:metres Pimillimetres T:celsius E'ﬂ“ Vertical Circle = P4 =
Scale Factor: 1.00000000 Readings
Memo: M:Current view Vertical circle |0°00'20"
Memo: M:10000 Time Surveyed u
Memo: MP.C. mm Applied: 0.000 E Type in the correction as 0.0020 as the

decimal point is the degree marker and

— the minutes and seconds are typed
Station: Ptid: 901 Code: STN Name: 901 Ht: 1.5650 |— together Make sure you type in the

Target Height: 1.6000 finished trailing zeroes.
Vertical Circle: v 0 0" 20 Saply The correction is applied to all

Backsight: Ptid: 902 Code: STN Name: 902 H~96zo—o—v—o—=r—or subsequent readings
Check Measurement: Ptid: 1002 Name: 905 H: 358° 35" 36" \: 101" 4':

. Ptid: 1003 Code: TBR String: 1 H: 145° 28 38" V. 9T" The command is inserted in to the field
Measurement: Ptid: 1004 Code: TBR String: 1 H: 141° 19" 7"V 91°: file editor and is highlighted blue

Coordinate: Pt id: 901 Code: STN Name: 901 X: 4251 | Comment

Select Apply to insert the command

Measurement

Measurement: Ptid: 1005 Code: TBR String: 1 H: 136° 39" 12" V: 92° Select Reset then Finish to undo the
Measurement: Ptid: 1006 Code: TBR String: 1 H: 131° 58" 26" V: 93° command
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9.6.1.3Deleting a Line

To delete a line in the field file put the cursor on the line to be deleted

Select the Delete icon

2]yl ] 3| 4 o]

When a line of data is
deleted a red cross is
placed at the start of

the line. \

When the function is
rerun, Backsight and
Check measurement
prompts will redisplay.

Select Yes to all and —__||

Continue all to accept
the default settings on
the panels

Measurement:
Measurement:
Measurement:
Measurement:

Measurement:

Ptid: 1003 Code: TBR. String: 1H:
Ptid: 1004 Code: TBR String: 1 H:

Ptid: 1005 Code: TBR. String: 1H:
Ptid: 1006 Code: TBR String: 1H:
Ptid: 1007 Code: TBR. Sfring: 1H;

Delete H(sight: Ptid: 902 Code: STH Mame: 902 H: 96°29' 9"V: 96% 27 37" 5: 288.5

Chedk Measurement: Ptid: 1002 Name: 905 H: 358° 35' 36" V: 101% 4 3575: 13
145% 28" 38" v
141= 19" 77V
136° 39" 127 v:
131% 58" 26" V:
126° 51 4°V: 93°53 27°5:

91° 18 17°5: .
91°44' 2°5: 2
92021 57°5:.
93° 5 42°5:

@d Survey Field Data Editor "DETAIL SURVEY™ ﬁd Bearing Datum Difference I
Station name [ 901
Field File N: SURVEY.fId T: Sat Dec 20 19:58:31 2 )
Backsight name | 902
Units: Adegrees D:metres Pimillimetres T:celsiu
Observed Calculated Observed -
Scale Factor: 1.00000000 Calculated
Memo: M:Current view Easting 432801561  432801.558 0.00
Memo: M:10000 Northing | 7236989.254 7236989.254 -0.00
Memo: M:P.C. mm Applied: 0.000 < |
Coordinate: Ptid: 901 Code: STN Name: 901 X:{
Station: Ptid: 901 Code: STN Name: 901 Ht: 1.3}
Target Height: 1.6000
Backsight: Ptid: 902 Code: STN Name: 902 H
Check Measurement: Ptid: 1002 Name: 905 H
Measurement: Pt id: 1003 Code: TBR String
Measurement: Pt id: 1004 Code: TBR Strinc
Measurement: Pt id: 1005 Code: TBR String
Measurement: Ptid: 1006 Code: TER String
Measurement: Pt id: 1007 Code: TBR String Horizontal collimation |
Measurement: Ptid: 1008 Code: TBR String Vertical collimation |
._Ptid: 1009 Code: TBR String |
=| Apply Swin
| Bearing datum difference required LY -
Yes [Yes to alll ’ No ] ’No to all]
Batch add
To undelete a line simply highlight the deleted line and select Delete again
We can now finish editing the field file. Click on [Finish] to exit the editor
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9.7

Select Report => Edit

Printing the Report File

When the field file edits are complete print the Report file

URVEY\DETAIL SURVEY" - [Plan 1]

or Print Report icon lot | Report | Utilities User Window Help
[ [ Report] =) t |
v @ @» g | Edit M| Edit 5
Strings » |
and select the relevant file Functions , | DETAIL SURVEY.rpt |
|l anmth/Araz

§ - el |y | (B

J DETAIL SURVEY.rpt - Notepad st e

File Edit Format View Help

Burvey Data Reduction -

m

Reduction report for field files
SURVEY.T1d

New scale factor 1.00000000

Memo: Current view

Memo: 10000

Memo: P.C. mm Applied: 0.000

Coordinate for station "901" defined from control model "SURV STATION->STN"

Occupying Station

: 901
Coordinates : E 432516.684 N 7237021.640 H 207.000

Code : STN
Instrument Ht : 1.565
N value 0.000

Coordinate for Backsight "902" defined from control model "SURV STATION->STN"

96° 29" 9" "96° 27' 37" 2B8.543 1.600 432801.561 7236989.254 174.506
* Backsight to "902" Code "STN" #= *
OBSERVED CALCULATED OBSERVED - CORRECTED CORRECTED -
(SWUNG) CALCULATED CALCULATED
EASTING 432801.561 432801.558 0.003 432801.561 0.003
NORTHING 7236989.254 7236989.254 -0.000 7236989.254 -0.000
HEIGHT 174.506 174.528 -0.022 174.506 -0.022
BEARING 96° 29' 9" 96° 29" 9" 96° 29" 9" 0° 0" o"
DISTANCE 286.712 286.709 0.003 286.712 0.003
Bearing datum difference 0° 0" 0" applied to subsequent measurements

Coordinate for Check measurement "905" defined from control model "SURV STATION->STN"

Check Measurement to "905" Code "" *=

OBSERVED CALCULATED OBSERVED -

CALCULATED

EASTING 432512.190 432512.190 0.000

NORTHING 7237204.649 7237204.646 0.003

HEIGHT 171.130 171.150 -0.020

BEARING 358° 35" 36" 358° 35" 36" - 0" 0" 0o

DISTANCE 183.064 183.061 0.003
PointID Horiz vert SDist  HTar East North Height Code

1003 145° 28" 38" 91° 18" 17" 248.604 1.600 432657.540 7236816.868 201.308 TBR 1 =

The report file is displayed in your default text editor and can be printed to keep a record of the survey
reductions
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9.7.1Locking the Data Reduction Function

After all field file edits have been made it is important to ensure that the data reduction function can
not be rerun.

This is because if any non-field file operations are performed on the reduced data and then the reduction is
rerun, the non-field file operations may be lost

Once the function has been locked it can’t be rerun by mistake resulting in data integrity problems

To lock the Data reduction function Bl Function Lock SETHE _ ||:|| El

Select Utilities=>Functions=>Lock i
Function [DETALL SURVEY
Lock mode v
b 4 g
| Function <DETAIL SUR! exists

"1. set | | Help |

Select the Lock Function choice icon and
select the function name DETAIL SURVEY

Tick the Lock mode check box
Select Set and Finish

or Lock Function icon

g
11_‘ Survey Data Reduction Function E=REEIE

Funciion neme | BETANSUREVI

Default model | unknown

O]

Reportfile | DETAIL SURVEY.rpt
Traverse | Geodetics | Others | Extra
LSA | LSA Draw | Attachments
If the function is rerun, the following Field Files | LEE A | JEETE | M
€ITor message occurs File Attachment
Wildcard(s)

SURVEY.fld

| Function "DETAIL SURVEY" is locked against recalcs

 Reduce | | Finish |
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9.8  Graphical Edits

We now edit the survey graphically to perform tasks either not available in the field file editor or in some
case easier to do graphically.

Most of the options used in the following examples are duplicated under the Strings=>Cad menu

9.8.1Joining strings

9.8.1.1Join
Select Strings=>Strings Edit=>Join

or Join icon

2.
Nlgurosrvhsersr+BWry

Pl

vy [oin |

I
Plan1 [E=x o =)
Points can be joined in a number of ways. RN ARENeD
The first type of join will result in two %
strings of the same type being combined
into one string. If the two strings are &
different, then the resulting string uses the & %L —
properties of the first string selected —> “Qf;é-ﬁ "
Zoom in to point number 1232 i
This string will be joined to the string
starting at point 2112 @
o
Hold down the left button and drag a short % A v
distance along the left string with fg NBE;
direction towards point number 1232, @%'@ -
Release the left button then select middle Eiz A+
button to accept e
S(?lect .the r.1ght string in the same way S e
with direction away from point 2112 and ErreNEeEENenE

accept

The strings are joined to make one string.
In this case the string will require
reversing which is explained later

Repeat for all of the other gaps in the
survey where the two strings have the
same properties and you are joining the
ends (not joining from an end to a
corner of a string)
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9.8.1.2Append

Select Strings=>Points Edit=>Append

or Append icon

.

2l 22 2R AR 474

qZ,l

This option is used to append
the end of a string on to another
point on a string

Zoom in to point number 1100
Select point 1116 and accept
Select point 1100 and accept
Press [Escape] to finish picking

The first strings is appended to
point 1100

If the point id’s are turned on
the appended string will
duplicate the last point id.

If you use the cad option no
point id will appear on the
appended point

.-'J:El"pendh

Plan 1

ESB[EoR 5

W

st
v .

&
— | @;
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9.8.1.3Cad Create Line

A line string taking its default properties from the Cad Controlbar can be created. This will create a
single line string independent of the two points selected.

Firstly select the properties for the new string by manually changing options in the Cad Controlbar

freL [oPo BANK TOP ] [orange

When editing a survey you should be The other method of presetting the
using the Name icon to select the relevant cad control car is to use the Sameas
code. Once the code is selected the rest of icon to pick a point on the string
the cad control bar is filled in. The file with the properties required.

names.4d is used to set up this process. It
is very similar to a mapping file used to
read in the survey initially

For our exercise we will use the
Sameas button and select a TBL

string
Zoom in to point 1185
Select option Cad=>Lines=>2 points or select 2 points icon
ALl zaveZ
=
4l Plan 1 =N
B ()= [ ) @) @) (%) <) (@) ) [E)

Select point1185 and accept

Select point 1163 and accept

A new string is created between the two

points

e,
A
= o s,
%
"
]’:—é ’”,%\ ))@v
2;&9
7)6\\}
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9.8.1.4Close

If a gap appears between the end and the start point of a string then we join these points together (or close
the string) to form a polygon. This option is also available in the field file editor. It should be noted that as
many field file edits as possible should be used instead of manual edits as there is no audit trail in manual
edits

Zoom in to point 1213

To close the string select option Plan1 E=n i
Strings=>Strings Edit=>Close =]
or the Close icon %
b]
’\3;@ ¥

£ "

CIRuy o« - %

x

* Ed
s || [Close K
#
Select anywhere along the string and
accept.
% o, %,
s
Plan 1 ==
BFEE¥aEHXERE
{9‘3@
| 7\_ o _\- = / Information (2]
When inquiring on a closed string, ' @? . Function
the area is displayed in the N _ Name = DETAIL SURVEY
information panel - . | |General
; Model = TOPO BANK TOP
N Mame = TBL
N String no. = 30
Type = Super

Colour = orange
Line style = DS TBL
Pt/line = line
Closed = Yes

-

l Area = 184.769
Length = 61.883
Vertex id = 1214
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9.8.2Reverse String

If strings are created with the linestyle shown on the wrong side then the string can be reversed.

Zoom in to point 1238

Select option Strings=>String
Edit=>Reverse

or Reverse icon

Z|
2 YD £ + -
.

-
4

-

Select the string and accept

The string direction is reversed

Plan1 (o ®=]
ORI CYCIESCYEEIEYEY =Y
kS
’b@@
2
kL
%
=
=
%é\
)‘D)
h'd
N
)QQ

E4Plan1
B R@E

o G )

rd
=)
3\9
Fi
)
H
e
=,
2%
-
o
@Y
s
)
%
5
g
)
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9.8.3Add arc to curve

An arc can be placed in to a string by selecting the middle point of a 3 point curve.

Zoom in to point number 2286 Plan1

Select option Strings=>Points E

Edit=>Add 3 Pt curve 2 ‘BE.,
b
@

or Insert 3-points Curve icon
+|
—ry

A D[RIT

|Insert 3-points ELIWEI

Select point 2286 and accept —

4] Plan 1 = %=
EREESESENEEANE]
&

A curve is created
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9.9  Triangulation

The survey is almost ready to form a triangulation from the tinable data that is displayed in the view.

Ensure that all models are turned on in view 1.

9.9.1Check for Crossing Breaklines
Prior to forming the triangulation we need to check for any overlapping breaklines.
If not corrected these will cause errors in the triangulation.
Coloured diamond shapes can be created around the errors along with a report file

Select option Tins=>Check Breaklines

‘-d“, Check Breaklines, Duplicate Vertices and Identical Strings for . C=RE X

Data set1

—

v We want to check all data in View 1 so

iew . .
2 =) select View icon
Dataset? || \
: Select view number 1
Models for

Intersecting strings with valid heights |)(BREAKLINES 4/ 2%

create strings around the errors

Report File The report file name XBREAKLINES is
Beporatyps | 12d Report Format typed in. Press [Enter] after entering the
Report file [ XBREAKLINES.rpt text and the extension .rpt is added

Colour for intersections red Select the colour red for the strings

Clean models beforehand Tick check box to Clean models

beforehand

SESIUIS

Simple crosses

‘ File <XBREAKLINES.rpt> will be created

NOTE - report files are not available in
thel2d Model Practise Version

Select Check

The report is generated and displayed in the default text editor

At the bottom of the report the intersections are listed giving the model names, coordinates and
codes of the intersection strings

Exit the text editor

Type in model name XBREAKLINES to

| XBREAKLINES rpt - Notepad * i R IR A= X
[File Edit Format View Help

12d Model

Report

Check Breaklines

Intersection at 432768.0304 7237107.1606 levels 164.898 164.783 - "ROAD CROWN-»>CR":1 & "ROAD CROWN->CR":13
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Turn on the model XBREAKLINES

Zoom in to the red diamond at point 2275 — E@
A red diamond appears centred at the E]
\-7‘? T o -

intersection of the two strings 25 Ii%é‘_l <,

To correct we will insert point 2275 into
segment from point 2065 to point 2066

Select option Strings=>Points edit=>Insert

or Insert icon

Pick and accept the string between point 2065

LY aa N

Drag the Check breakline panel over to the bottom edge of the screen as we will rerun the option later

|Inser“[l

and 2066

The string now has a vertex at point 2275

4] Pian1 B=n moN X
Pick and accept point 2275 E]

T

Lastly delete the diamond string surrounding the crossing breakline. We delete the diamond string as it has
levels at the vertices and if the Check Breakline option is rerun without the Clean models option ticked,
more crossing breaklines would result

Select Strings=>Delete or String icon
|

= . >

7

v
Pick the diamond and accept

As the Crossing Breakline panel is still active rerun the option to confirm all crossing breakline have been
fixed
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9.9.2Delete empty models

When triangulating a view of data it is important to delete any empty models.These are models containing
no strings. If the tin was to include these models and the models were deleted at a later stage the tin
function would not work. The user would have to edit the triangulation and remove the models from the

9.

list

Select option Models=>Delete=>Delete empty models

i x
List of empty models | 3//

| / |

Delete | Delete Al [ Finish

9.3Triangulate data

Select Delete All

This will delete the mode]l XBREAKLINES
and unknown which was created during the
field file reduction

All tinable data in View 1 will now be triangulated. In this example we will triangulate a view of data. Turn
off the model name Trash model if it exists. This model may have been created as a result of certain string
edits. The edit panels may have given the user the option to send the affected string to the Trash model

Select option Tins=>Create=>Triangulate data

11! Triangulate a Data Source { = |

S |

Select the General tab

GeneralData | Nulling

Retriangulate function |TIN GROUND

MNew tin name

Tin colour | green

Tin style 1
Model for tin | tin GROUND

Additional settings
Preserve strings

—
[GrRounD w-——[@lll

ove bubbles ]

Weed tin ] Triangle data ]
Cell method "] Colour by triangle data [
Create many ]

|| Type in the function name TIN
GROUND

Type in GROUND as the tin name. Press
[Enter] and the Model for tin will use the
same name prefixed with the word tin

Select a tin colour green

| | Tick the check box to Preserve strings.
This will ensure that the triangles run
along the edge of the breaklines

| ok - no Tin <GROUND> exists

[Triangulate] ’ Finish l [ Help
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E‘ﬂﬂ Triangulate a Data Source

= - |

1‘|§ Triangulate a Data Source

General Data 4Nﬂ111’ng‘]/—
Data to triangulate
> ¥
| 2
| View <1= exists
| zmin 160.737 zmax 234.008
= 2

Apply nulling

Generall Data  Mulling I</

|

Angle

50

Length |50 -

Combined angle |60°

Combined length | 20

- [ ) ) ()

pe

Ll

| View <1> exists

| zmin 160.737 zmax 234.0

’Triangulatel" Finish l

’ Help

— Select the Data tab

|l Select the view icon

| Select view 1

- Select the Nulling tab

Type in a length of 50. This will delete
any triangle with a side longer than 50

The angle and combined length /
angles are explained by pressing Help

We are going to manually create a
boundary at a later stage so there is no
Null polygon

L Select Triangulate

The panel changes to a Retriangulate
Tin panel.

We will use this panel again later to
select the tin boundary so it can be

moved over to the edge of the screen
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Turn on the model tin GROUND

The triangulation is shown with preliminary nulling around the edge

9.9.4Nulling Triangles

important to be able to see the survey strings. As the tin was the last model

turned on the green triangle lines cover the survey strings. We can put the green tin strings to the back by

selecting View =>Send tins/rasters to back

When deleting triangles it is

|

]

SCYHSEYEYEMIET

The triangles around the edge of the data have been partially nulled by the Triangulation function but we
need to trim the triangles even further to be able to create a boundary around the edge of the survey.

There are a number of ways to null triangles including By points and by strings
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9.9.4.1Null by strings

Triangles can be deleted by dragging a line, polyline or lasso through the ones that are incorrect.

Select option Tins=>Null=>By strings

S
Tin [GROUND = +

—atring options
—{* Use a string
Mull on accept of string

String | .

—{" Use a model of strings ——

IModel |

Set | Finish| H

Plan 1

Select the Tin icon
Select tin existing
Select Use a string

Tick Null on accept of
string

Right click on the
String choice icon

——_ Select Polyline icon

Zoom in to point 1482

Th i
ese two triangles need to <~
be nulled M

BEreEReEx KR E
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button, drag a polyline
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9.9.4.2Tin Solid

To ensure there have been no errors while deleting the triangles, the surface can be coloured with a solid fill. This
enables any errors to be easily seen

Zoom to the extents of the survey data

(=@ =]

Plan 1
FREOCSOET G e

Culling [off]
Linestyles [on]
Sewer [off]
Text [on]
Vertices [off]
Vertex indices [off]
Z values [off]
String names [off]
Attributes [off]
Arc centres [off]
Tin contours [off]
Tin edges [off]
[T ) offl
1ol lon]__
rid 1o
Rasters [off]
Clouds [off]
Vertex/Segment UID's [off] *
Point id's [on] 4

Select Toggle
icon

Select Tin
Solid
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9.9.4.3Reset triangles

To “Undo” a wrongly deleted triangle select the option Tins=>Null=>By Points

il Plan 1 sl e

BrrNReuxNeRE

@ Null Triangles by Paint

Tin | GROUND

Null mode | Recet

Regenerate tin boundary

Select tin ground

Change the Null mode to
Reset

| triangles set

Select and accept the centre of the EEPlanT T e = e

Select Pick

triangle to reinstate =)

The triangle will be restored as seen
by the solid fill
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9.9.5Tin Boundary

Once the triangles have been trimmed around the edge of the survey a string can be created along the
extent of the triangulation. This is then used to nominate a Null polygon for the triangulation.

Toggle off Tin Solid
Select the option Zins =>Boundary =>Boundary

ﬁ_ Create Boundaries for Tin. =

Tin | GROUND
Madel for boundaries | tin GROUND BDY

:

Create super string(s)
Solid fill string(s)

Boundaries draped

Boundary colour | cyan

ag O EE

Attach to tin
| Tin <GROUND> exists

[ Create ]A/[ Finish l

[ Help ]

Select the tin ground

Select tin model tin ground then
add BDY to the model name

Leave check boxes ticked

Select Create

Turn on the model

tin GROUND BDY [ Plan1

=N o

A cyan string is
created around the

Ao I~
extent of the AN Vo TS
) ; SN &
triangulation \\ s ﬂ%&lﬁ%fﬁﬁ%é%
\‘~<$$df SR
i ;£

TSN

Sy

SRR

S

BEFANYAR X R E

ﬁé%ﬁﬁ%ﬁﬂ%?
e

o Wl
= /' - 7

AV T
AN Ay N
%,@ﬁﬁmﬁﬁ
e

e ey LS
v

% 
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Now we need to include the boundary string in the triangulation

Return to the Retriangulate Tin panel

4] Plan 1

== Select the Nulling tab

a_ Retriangulate Tin

General! Data  Nulling |/

Clear out the previous

Aok, J%Lg e nulling values
AL e |
AT A |
/@\Hﬂ/}}{x/’} A | Length |
'\/—\{’? ““'I’/LAEJFJ Combined angle |

Combined length |

MEEE R

Select Null Polygon pick

Null polygon | D BDY->boundary strings 1 -
con

i ]
: A

SRR NS
Y A

= v oy

AR
Fs YW s v,

al

Pick and accept the boundary string

| "tin GROUND BDY->boundary strings 1" selected
| zmin 160.737 zmax 234.008

[Retriangulate] l Finish I [ Help ]
¢ A

Select Retriangulate then Finish
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9.9.6Viewing fast contours

We will now turn on the fast contours to analyse the triangulation.

Select Toggle=>Tin Contours

Plan 1

(= [@=]

£ 4

Toggle "1"

Culling [off]
Linestyles [on]
Sewer [off]
Text [on]
Vertices [off]

Vertex indices [off]

Z values [off]

String names [off]

Attributes [off]

Arc centres [off]
In contours [on
n

Tin flow [off]
Tin solid [off]
Grid [off]
Rasters [off]
Clouds [off]
Vertex/Segment UID's [off] *
Point id's [on]

* ¥ ¥ ¥ ¥ w

r

The contours should be checked for any errors

The contour increment can be changed for the view.

Select the Plan View Properties icon

Select Tin settings. All features for the contours can be changed

Plan 1 =8 So8 ™)
EEEEEEOEEREE
- I
E'ﬁq Plan View Properties "1" = =
HE1 El Gen

~= Models Draw edges no -
-3 Grids Draw solid no -
=% Toggle Drauw TUFLOW no -

~& Settings s
-é Draw contours yes .
Contour increment 1 e
Contour reference 0 def
Contour colour red |
Bold increment 5 def
Bold colour green | ]

B Flow 3
Draw triangles flow  no 5]
E
Draw mesh no =
L
Page 183
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To update the triangulation select Tins=>FEdit=>Retriangulate=>GROUND

Or by using the new recalc the function using the recalc panel

Recalc @ Walk right on Recalc then
double click on TIN GROUND
Auto ’
Edit func
Edit data
Recalc Functions
Recalc all
User DETAIL SURVEY
Read 12d Solutions Archive [
TIN GROUND

< | 1

[

[Sameas]
[Changed]
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9.9.7Perspective Views

To help analyse the triangulation a perspective view can be used. The surface can be shaded and viewed

from any angle

Select View 3d

b b b b 9 N nE 5\

KEFDSEHE

b

E h@ 1Y

N

Turn on all the

models to be™™—__] |

viewed

Efsurvey |Efpesien |[BELs |BExs

3D |E31 |EoATA IMPORT |

Models to Add "3D"

§2aeXE=RrE

DRMNGE HEADWALL BOTTOM
DRNGE HEADWALL TOP
DRMNGE PIPE

ROAD CROWN

ROAD SEALED

ROAD UNSEALED
STRUC FENCE

SURV STATION

TELE PIT END

TOPO BANK BOTTOM
TOPO BANK TOP
TOPO CHANGE GRADE
TOPO DRAIN CLINE
TOPO SURFACE LEVEL
TOPO WATER

Trash Model

VEG TREE

WATER STOP VALVE
XBREAKLINES

tin GROUND

tin GROUND BDY
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2
(B
B -----
- mm
: k=] a =
Bl=228y5 5
=]
..k = N m
(&
2|«
—
2 &
2o
Ed
g ()
(2
&
E..

Be=lauxE=iEdaeKeRE

=>Shade

Shade the triangulation

Select Toggle
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To move around the view select the Orbit icon

[7] Perspective OpenGL 3D ol S

RSV EYEAI I ENEY =)

Hold the left button down
while moving the mouse to
move around the view

Close the perspective view
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9.9.8Section views

A section view will be used to view profiles along existing strings or to create dynamic sections through

the survey

Select Section view LS

\

.

-

\;ection LS

E=8Eon

BFOSBEHS Zdibef]

HKEHFDSHE

-

B

N

SURVEY

ERoesion Eus [Exs |30 B 1 |[EDATA IMPORT

Place the section view beside the plan view 1 as shown below

a‘ 12d Model 11.0Cla (nt.x64) - Project "C:\12d\11.00\training\survey\getting started\DETAIL SURVEY\DETAIL SURVEY" - Client "Detail Survey Pty Ltd"

Project File Edit View Models Strings Cad Tins Survey Design Drafting Plot

Report Utilities User Window Help

THAZHGNMEMSERLR /U IR O S

[TeL [5][Toro BANK TOP 5] [ orange )] (¥ [ps 1B B Bl S @ @ =2
RUXEER@DENRER KM BEPDO GadEa®a PORROBAFHLYKSOBUS

/ Plan 1 [=eE=]

A sectionLs e

I\
AN Q@ESFANROD0ONX+

BHS
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In the section view turn on model tin GROUND

Select Profile icon
Select and accept the crown of the road string

\

Epian1 \ | o || @ | 52 | | E5 section LS "ROADNGROWN->CR" -5
ERSIETREEE

The profile of the string is displayed

Now turn on the model DRNGE PIPE in the section view
Zoom in to point 2056 where the drainage pipe crosses the road
Select the Vertical exaggeration icon and set the vertical exaggeration to 2

Zoom into the part of the section view to see the pipe under the ground

(= @=] Section LS "ROAD CROWN->CR” [ e
B XEE BEEL 2 |G KR E
e

Close the section view



12d Model Getting Started for Surveyors Manual

9.10 Plotting

9.10.1Create New Plan View

We will firstly create a new plan view on which the data will be set up for plotting.

Select option View=>Create=>Plan View

Type in the name Plot \r % New Plan View P

Select Create
View nafie [pLOT
Maximise the view |

Turn on all models to be plotted. We will —
not turn on the tin models as we will be |Create | [ Finish | | Help |
creating separate contours to plot L

Pl . Models to Add "PLOT" B

g

DRNGE HEADWALL BOTTOM
DRNGE HEADWALL TOP
DRNGE PIPE

ROAD CROWN

ROAD SEALED

ROAD UMNSEALED
STRUC FEMCE

SURV STATION

TELE PIT END

TOPO BANK BOTTOM
TOPO BANK TOP

TOPO CHAMGE GRADE
TOPO DRAIN CLINE
TOPO SURFACE LEVEL
TOPO WATER

VEG TREE

WATER 5TOP VALVE

tin GROUND

tin GROUND BDY

an PLU
EEEEHORENEE
+
Zoom to the
extents of the
survey data
Page 190
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9.10.2Feature labelling

The points in the survey can be labelled according to their names (codes). Labelling can be text such as
heights, codes and point numbers

Firstly we will look at the label map file
Select option File =>Label Map Files =>Create/Edit

Select the Label map file folder Select the file DETAIL SURVEY
icon v10.label_mapfile from the
Getting Started folder Select Read

“fl. Label Map File Createﬁt\ / = — -

Label map file [V1llabel_mapfile |

=-Label Map File

- Header

- Vertex Text Data

- Vertex Index Text Data
- Point ID Text Data

- Height Text Data
--Name Text Data

- Symbol Data

- Vertex Attribute Text D
- Segment Attribute Tex
- Element Attribute Text

Finish
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Select the Height Text Data branch

' Label Map File Create/Edit = EY
Label map file [V11label mapfile
= Label Map File Name |Textstyle | Width |Precision |Prefix | Suffix | Label name | Comment -
Header Data @
Vertex Text Data NEEEETE 3 BB TO (BB) Bank Bottom
Vertex Index Text Data||—|
eriexndexfedtatd ™ e so. 1 3 G TO (CG) Change Grade
-~ Point ID Text Data =
B icight Text Data 3lcR 150 1 3 R RO (CR) Crown c
Name Text Data 2|DR |50 1 3 DR TO (DR} Drain Cline
Symbol Data s|ER sO. 1 3 DR RO (ER) Unsealed Road
- Vertex Atribute Text D B IS0 1 3 DR RO (ES) Sealed Road
- Segment Attribute Tex 6 (ES) Sealed Roa N
Element Attribute Text | 7 |FE I5O.. 1 3 FE ST (FE) Fence
g|HWB 1S0.. 1 3 HWB DR (HWB) Headwall Bottom
g|HWT 1S0.. 1 3 HWT DR (HWT) Headwall Top
10| NS IS0 ... 1 3 NS TO (NS) Natural Surface
11(SL ISO ... 1 3 SL TO (SL) Surface Level
12|sTN S0, 1 3 STN SU (STN) Station -
< | T r (]t 111} »
Finished
Finish

For each code the feature can have user defined text parameters including text style data, width,
precision (number of decimal places) and prefix or suffix text.

The other lines can be filled in in a similar manner

Select Finish to exit the editor

To label the data select File =>Label Map Files =>Apply

Select the View icon —_— ]

Select the View Plot —_— ]
Select the Label map file

DETAIL SURVEY vll.label_mapfile —— —____|
from the Getting Started folder

If the Use models for labels check box is
clear then the user is prompted for a model
prefix so that each label is placed in a

separate model /
Clear the check box

Type in txt ptno as prefix for height models —— |
Type in txt ht as prefix for height models —_ |

Type in txt ed as prefix for code models —— |

Type in txt att for both the Vertex attributes — |

Note that a space was placed after the
prefixes above

Select Label \

“fl. Label Data by Label Map File

Data to label

TEeEREE e
"v‘iew\_>|PLOT

Mapping info
[ tabetmap@e [[ED SURVEY V1Llabel mapfile

Use models for labels

Use vertex annotatio

OFO

& non tinable

Pre*Post for models

|
W‘ |‘D('tptno
| Height ——# [uhe
| Name tcode- [ txt cd

|
W|Man

| View <PLOT> exists
T3 [Label

[Finish| [Help|
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Prior to turning on the label models we need to delete any empty models (models with no data) created
with this option. This is done by selecting option Models=>Delete=>Delete Empty Models

ﬁﬁ Delete Empty Models = P4 1

List of empty models |

Select Choice @
txt att DRNGE HEADWALL BOTTOM

(L Delete AlL D Piiish txt att DRNGE HEADWALL TOP
L txt att ROAD CROWN
txt att ROAD SEALED

The empty models can be viewed txt att ROAD UNSEALED
by selecting the choice icon txt att SURV STATION

To delete all of the models simply bt att TELE PIT END

select Delete All it att TOPO BANK BOTTOM
it att TOPO BANK TOP

it att TOPO CHANGE GRADE
it att TOPO DRAIN CLINE

it att TOPO SURFACE LEVEL
it att TOPO WATER

it att WATER STOP VALVE

Turn on the models txt att DRNGE PIPE and txt att VEG TREE

[.+] Plan PLOT

e

RIN
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9.10.3Setting the correct plot scale for the view

The plot is to be done at a scale of 1:500 so to view the paper unit text in the correct scale we need to set
the view plot scale

Select the Plan View Properties icon

Select Settings. Type in the new plot scale S00

.

(4] Plan PLOT
BRI ECYEYEE =)

ﬂ_‘ Plan View Properties "PLOT" e
=-E PLOT B General
.= Models Draw linestyles yes
-# Grids Draw face fill yes
"& Togle Draw face edges no
- * Draw face hatch no
NG Draw rasters yes
Draw arc centres yes
Rotate angle 0°
B Culling
Culling no
Image culling yes
Image culling size 32

Finish
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9.10.4Creating Contours
The contour lines displayed in plan view 1 are “fast contours”.
The fast contours are not editable features and don’t have labels

To create contours select Tins=>Contour=>Contour, Smooth and Label

- - ) Type in function name CONTOUR
uﬂ_ﬂ' Tin: Contour, Smooth and Label L= Gpr OUND
Fl_mcmn fame | CONTOUR GROUND Select Tin to contour choice icon
Tin to contour | GROUND il then select tin ground

Contours ]ﬁef-éeﬂ%euﬁ-‘—ﬂaﬂge—’—lcabéls—,L Select the Contours tab

Model for contours | contour minor

Contour increment |1 -
|

Colour |red

L

——— Type in contour minor for Model
name

[|7— Type in contour interval 1

Select colour red

Smooth contours

0o H@ BI @@ﬁﬂ

Preserve string points
Tick the Smooth contours box

| Finished

Contours Major Contours els

Create major contours " Select the Major Contours tab

_ Type in contour major for Model
name

Major contour increment | 5 — Type in contour interval 5

Colour | magenta

Model for major contours | contour major

(4]

% Select colour magenta

OE

(]
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— Select the R tab
Contours | Major Contours Range ‘lﬁ‘h‘él?‘l/ clect the Range ta

Contour reference | 0

Leave this panel unaltered

Colour by range [

Interpolate colours

Colour text labels

Contoursl Major Contours] Range Labels % Select the Labels tab
Label contours Tick check box to Label major
44/ contours only

Label major contours only

=

Model for labels | contour label «| <@&———— Type in label model contour label
ltelureiie |tred line read from below @‘\ Select label method Centre line read
N Decimal places [0 from below
- \ . .
Textstyle data | Text Whiteout 2.5mm Type in 0 for number of decimal places

Start di
—_ 0 = — \ Select textstyle Text Whiteout 2.5mm

Separation (w) 30
| ~— \ Type in start distance of 30
| BN

— Type in separation of 30

Label start and end

|
| Finished Select Process
| Process |“® | Finish | Don’t press Finish until you have

verified the contour labelling
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Turn on the newly created
models contour label,
contour minor and
contour major

Plan PLOT

=B EoE =™

Models to Add "PLOT"

= == 1 = W e B N e e = B e B e ey |
e

(=]

contour label
contour major
contour minor

tin GROUND

tin GROUND BDY
txt att STRUC FENCE

txt cd DRNGE PIPE

tt cd ROAD CROWN
txt cd ROAD SEALED
txt cd ROAD UNSEALED
txt cd STRUC FENCE

txt ed SURV STATION
it ed TELE PIT END

txt cd TOPO BANK BOTTOM

tt cd DRNGE HEADWALL BOTTOM 3
txt cd DRNGE HEADWALL TOP

m

The major contour appear to be crossing the labels. This is because the model contour label was turned on
prior to the other contour labels. This can be rectified by moving the contour label model to the top of the

model list

Select the Plan View Properties icon

Select Models. Highlight model

contour label and select Move to

Plan PLOT

ERRCYEIES YRV FII]E]

top icon
@ﬂ Plan View Properties PLOT" ==
EE PLOT / Models off view = @ Models on view =
= = 1 |tin GROUND 1 | contour minor
= Grids | |
% Toggle 2 tin GROUND BV || (21| contour major (=]
@ Settings 3 | txt att STRUC FEN () 3 (=
@ Tin settings 4 | txt cd DRNGE HEL 4| ot art ves Tree | || [
5 | txt cd DRNGE HE (¢ 5 | tet att DRNGE PIF|=
& | txt cd DRNGE PIP 6 | WATER STOP VAI
7| txt cd ROAD CRO 7| VEG TREE
g | txt cd ROAD SEA 3 | TOPO WATER
‘\ 9| txt cd ROAD UNS o|TOPO SURFACEL
Finish
1 Y
an PROT == R 5

ERENERRRENEEE
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9.10.5 Text Editing

In this section we will add new text and edit existing text

9.10.5.1Adding text

Text can be added to the view to describe features.

Firstly we need to set the default text properties including the model,

colour and font.

ﬁv‘ 12d Model 11.0Cla (nt.x64) - Project "C:\12d\11.00\training\survey\getting started\DETAIL SURVEY\DETAIL SURVEY"

- [Plan PLOT]

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

[text

|‘tex‘t |magenta @| |1 | @| B @SELTVT[_] [E][Z
1 >ele [+ ata ]

BuXEEdrmsEubER KM FRADD GalHasa |
AEERERERELSEE Cemeniaod

N OFBSEARONONNH

Dimension 2.5
Dimension 3.5
Grid Text

1SO 1 centre
I1SO 2 centre
Label Easting
Label Northing
Label Point No
SAlgn Data
SAlgn Header
SAlgn Title
Text 1.5mm
Text 10mm
Text 3.5mm
Text 5.0mm
Text 7.0mm

il

Type in name and model name text, select colour magenta and select Text Data favourite Text 2.5mm

From the Cad Text toolbar select Create icon

Cancel

{‘J
= Select and accept the ~ —
_ o insertion point of the Rl yped eyl

4
= text SMITH ROAD
=)
D, Type in SMITH
- ROAD into the Text

box
4
Ok
Plan PLOT = e

The text appears on the

BB DICYEICYEY IR E =] =]

screen with three nodes
at the start of the text.

These are used to move,
rotate and scale the text

Press [Escape] to finish
the text placement
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9.10.5.2Editing text

We will now look at editing the text using the nodes

Select the Edit icon

Select the piece of text to edit at the insertion point at the bottom left.

Scaling text

Plan PLOT

BE=RRRE K RE

Pick the top leftnode — ||

As you move the
cursor the text is
resized. Accept with
middle button

Plan PLOT [ = ==]

BREeNEREENeRE
Alternatively to type in
a text size simply type -
in the value and press ———_||
[Enter] \ i, Typed Input ﬁ

Enter distance |35 | | D
s
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Moving text

4] Plan PLOT =N <
BFEAEEe@EXERE

Pick the bottom left
node.

e |« SMITH ROAD

cursor the text

moves. IS -
RS T

—

/

Pick and accept the

new position Plan PLOT = Eol "%
BrraEaeENERE
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Rotating text

Pick the bottom right
node

As you move the
cursor the text rotates.

To rotate to a set angle
simply type in the
value and press [Enter]

[4] Plan PLOT == EoE <"
BEEEREEX XK@ E

-

Plan PLOT (= [@=]
BEERaEHNRE

?ﬂ“ Typed Input

|Enter angle |33

| Enter angle
Additional keystrokes
displayed at the
bottom of the || - s e T PR
screen can be [E&survey |ERDesioN | s |Exs |30 |E21 |[EpATA IMPORT [EZlPLOT
used to rotate <[] Pick grip point or (v)ertex, (cJolour, (s)tyle, ( J(tiext, (h)eight, (wifactor, (n)ew, (finish, (m)ore...> [picks][fast][Menu]
tangential or CUEIS | 5ackoround tasks
perpendicularto Name = rt
a selected string Plan PLOT String no. = 89
BrrANERERNReE e =siper
In the example here the :E::;y Ifli:n: o
key T was pressed and #pts=8

the fence string was
picked to align the text
to the fence line

Accept with middle
button to confirm
rotation.

# attributes = 1
Length = 155.735
Vertex id = 2310
Field file = SURVEY
Symbol = DS POIN
Locks = Read (-1)
Line snap =

X =432830.076

Y = 7237095524

Z =162.245

Prof ch = 74129
Prof z = 162.245
Bearing = 116°40'5

Page 201
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9.10.6Grid display

A grid can be displayed and plotted with user defined attributes such as grid type, spacing, text placement

and prefix / postfix additions to values

Firstly toggle on the grid

Plan PLOT

ESREO X"

EERIREYSIESCYEYT mmme—y

Toggle "PLOT" (2]
Culling [off]

Linestyles [on]

Sewer [off]

Text [on] 4
Vertices [off] 4
Vertex indices [off] ’
Z values [off] 4
String names [off] 4
Attributes [off] 4

Arc centres [off]

Tin contours [off]
Tin edges [off]
Tin flow [off]

Tin solid [off]
Grid [on]

off]
Clouds [off]
Vertex/Segment UID's [off] *»

Point id's [off] 4

To configure the grid settings

Select the Plan View Properties icon

Select Grids. Type in the new grid settings as shown below

Plan PLOT

. [i:i Plan View Properties "PLOT"

g XQ“
i3 W 2| | e a por O Grid draw
/ = i MdE|S Draw draw grids first on view™
) - I Crics B Grid settings
E-% Toggle Grid mode full lines -
] i@ Settings Grid x 50 f
~-@ Tin settings Grid y 50 e
B.; Grid level 0 ek
< B Grid colour dark green |
/ B Text settings
V Text x text at bottom -
? Texty text at left 5]
g Text style 150 T
%&, Pre*postfix x E*m 3]
) Pre*postfix y N*m [
j— Height (pix) 5 e
Plot height (mm) 2 def
Colour dark green [ |
At Cross size (pixels) 5
Cross plot size (mm) 1
— |va|id calour
I . I I Finih
H 3 ki 5 g Yy
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9.10.7Quick sheet plot
A section of the survey can be easily plotted without the need to set up a plot frame.

Zoom in to the eastern dam

Select Print icon then select Quick sheet plot

[.4] Plan PLOT E=N Bl %™
() [)[=) @)X X [@)[@) %] Xl e
Y kﬁ\ "'i.‘m_,\-\\ View Plotting "PLOT @

sk clat

RIS ™y

/ﬁ(—)//_“ Quick sheet plot
/\ Ot Trames

Drainage plan
@ (Y

oo

N

( “fl Quick Sheet m:--:-gw Fill in the panel as shown. Make sure that the plotter type is
— or (& model so that we can preview the plot.
Plotter type model Type in preview quick plot for the model name
HIEHE preview quick plot @é Select always clean as clean model mode
Clean model beforehand | always clean @
Scale1: 500
Sheet size wd ht {mm) Ad B
Plot Sheet Margin 5
Rotation Angle 0°
Origin
X coordinate [432823.2313 Select the Origin icon and select a point in the graphics for
Y coordinate [7236944.6957 the lower left corner of the plot sheet
Plot Area Mode Anchor
() Fixed in View - Scale Zooms () Centre
(@) Fixed in Data - Scale Fixed @) Origin
Title and border . . .
—_ There are two types of plotting methods. The first is Fixed
Text style 1 in View
Text height (mm) 4
Title line 1 [QUICKPLOTOF Using this option the Yiew can be Z(?omed in or out and the
T e a [EASTERNDAM plot frame size stays linked to the view edge
Title colour dark blue ] Fixed in Data uses the parameters in the panel such as Scale
[ plotter ok and origin coordinates
E=N [Piot] [Finish|  [Help] We are using Fixed in Data for the following plot

Fill in the rest of the panel as shown

Click on Plot
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Create a new view called PREVIEW and turn on the model of the plot

Plan PREVIEW =
BEEREYEMXERE
S N =
- =
| & }z%
i =
% T
& T
Check®plat a [ /f —

Once the plot model has been checked the plotter

ufl, Quick Sheet Plot type can be changed for output to a printer

I

View |PLOT Once the printer has been configured select Plot to
Plotter type [smsung M283x Series send the plot to the printer
Plot file | SEC30CDAT72E4BEB

Clean model beforehand | always clean

Scale1: | 500

Sheet size wd ht (mm) |A4
Plot Sheet Margin | 5
0°

Rotation Angle

B2 [d

Origin

X coordinate | 432786.068
Y coordinate | 7236902.7366

()i~
5]
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9.10.8 Plotting Using Plot Frame

9.10.8.1Create Plot Frame

User defined plot frames can be placed over the survey. These frames show both the sheet size and plot

area borders.

Select option Plot=>Plot frames=>Create.

E‘ﬂ; New Plot Frame Create L =_ll=

— I

Title file

Plotting ‘Margin ‘

Name [ alplan
Model | pframe alplan
Colour | magenta E]
Scale 1: [500

Sheet size wd ht (mm) |A1

Rotation angle

0
|432822.8[}66 7236¢

Origin I
Draw viewport border

Draw Frame border

| "contour major-=>contour bold 25" selected

[ Create ngasl [ Finish ] l Help l

.~ ™

[SAMPLE ALPLANtof [Col——

O 0 )&«

Select title file SAMPLE A1PLAN.tbf
from the Getting Started folder

The panel is filled with data read from the
title block file

Type in the proposed plot scale

Select the Origin selection icon then
select and accept a point at the lower left
of the survey

Untick the Draw viewport border check
box

L L - oy

-

2L

| —

fﬁ“ New Plot Frame Edit

Title file [ CA\124\11.00\trainine

Plotting I Margin I

Name | alplan

Model | pframe alplan =
Colour | magenta

Scale 1: | 500

Sheet size wd ht (mm) [ A1

0 0 F)E) JE) W (=)

Rotation angle 0°
Origin | 432822.8066 7236 |k
Draw viewport border
Draw Frame border
|
Set
’ Translate ] ’ Raotate ] ’ Finish ] ’ Help

Select Create

The panel is converted to an Edit panel
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Turn on the model pframe alplan

Plan PLOT

E=NEOR %"

EERCYEIIEIICY EYERI| ==Y

7. New Plot Frame Edit

(=]E] X

Title file

Plotting |Margin |

MName

Model

+

Colour

Scale 1:

Sheet size wd ht (mm)

LRFELLT

i %wa
L

Rotation angle

QOrigin

HTHIGEDCE

Draw viewport border

Draw Frame border

K367

| SAMPLE A1PLAN.tof

| alplan

| pframe alplan

| magenta

[ 500

[ A1

0

[279 7236783.9004

() (e (<) () () () (=2

N
OO

| "pframe alplan-=alpl

oreln s,

an” selected

l Translate l [ Rotate

ES3THM

E237R 5
E4 378
E4 47850

1

EL3 30t

|| Finish ”/Help ]/A

To move the plot frame over the survey select Translate

and move the plot frame manually to the required position.

Select and accept that position

/

To rotate the plot frame type in a rotation angle or select
Rotate and use the cursor to change the rotation. Select

and accept the position.

/

Untick the Draw viewport border check box then select Set then Finish
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9.10.8.2Create Plot Using Plot frame PPF Editor

Select option Plot=>Plot frames=>Plot or sclect the plan view plotting icon

HEERREORENONE

Select the option Plot frames

x|
Quick plat

Quick sheet plot

Plot framps

Drainage lﬁ&n

This brings up the Plot frame PPF Editor panel

Read in the sample plot parameter file from the Getting Started folder called SURVEY
PLOT.plotframeppf

9l Plot Frame PPF Editor = -

Plot parameter file | started\SURVEY PLOT.plotframeppf Read| |Write

™ Select Read

=-Plot Frame Single plot frame

~~Notes Plot frame |ame alplan->alplan
-~ Plot to mod
& Title block

The Plot Frame screen is
filled in from the parameter
Model of plot frames file

(€]

View to plot

(]

View to plot | PLOT

Plotter parameters

Plotter type | model

The plot will be sent to a

Plot file stem i
| plot preview model called plot preview

Use drawing number as plot file number

=0

O

Use frame name as (non-model) plot file number [

LI T

|p|0‘rter ok
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Select Plot to models

Ensure the Clean plot models beforehand is set to always clean

7l Plot Frame PPF Editor

- y

Plot to models
Title block

Options for plotting to models

Clean plot models beforehand | always clean

Translate and merge plot models

Mode
spacing {mmj
Origin X {mmj
Origin % {mmj
Merge

Plot parameter file |vey\getting started\SURVEY PLOT plotframep

[@] Write

§ 4
Select Title block
7l Plot Frame PPF Editor =

: _
o &) (&) E) [«

I=-Plot Frame

Plot to models
Title block]

Common title block parameters

Standard title

[[JUse title file

Plot parameter file | vey\getting started\SURVEY PLOT.p |3|[Read) |Wirite

Title line 1 |

Title line 2 |

12d default title block parameters

Text size |5

Text colour | cyan

Models to plot in plotting units

Plot data model 1 |

Plot data model 2 |

Plot data model 3 |

EE =

)

[

We are using a
title file so the
Use title file
check box is
ticked
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Select the [+] symbol to expand the next option

Select User title info to specify title file and title block text
The prompted values for the title file SAMPLE A1PLAN data are filled in.

To change any of the data simply type over the top of the existing value

il Plot Frame PPF Editor

= . |

=-Plot Frame

- Notes

-Plot to models
=+ Title block

ser title info

Plot parameter file | vey\getting started\SURVEY PLOT.plotframepg

User title block parameters

|-arted\SAMPLE AIPLAN.tbf

Title file
| Name |Va|ue s
1 Client name MR CLIENT
_2 Description line 1 DETAIL SURVEY FOR | _
_3 Description line 2 PROPOSED DAM I
_4 Description line 3 THE VALLEY |
_5 Date of Survey 15/12/2014
_5 Surveyor MEB
_? Drawn MEB
" g Checked: CDB dl
< | [T | »
Start page number : 1

Start drawing number |1

Finish
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Select Symbols

A rotating North point symbol called Circular Nth pt has been selected to sit just left of the title file logo.
This symbol will automatically rotate with the plot frame

|

“fl. Plot Frame PPF Editor

Plot parameter file | C:\12d\11.00\training\survey\getting started\SURVEY PLOT plotframeppf

=-Plot Frame

Symbol parameters

~Notes Symbol Scale mode |Scale |Rotate | Rotation |Colour X |y
Plot to models with plot
[=-Title block . .
' User title info 1 | Circular Nth pt | Native scale 10 Yes dark grey . 420 145

Drawing regist

Symbols

Prior to creating the plot we need to create a new Plot parameter file that sits locally in the project. We
don’t ever update the one we have read in as it may be a template for other users

= X | Select the Plot parameter file icon

plotframeppf -
Folder * plotframeppf

X

Rotation | Colour

dark grey

Nl T '

[ Select |

[Lib] '
[User Lib] '
[Browse] L&~ Select Browse Reset to change the folder to the

- | .
[Browse reset] current project folder

[Relative]

[Unicode format]

[Ansi format] (System codepage)
[UTF-8 format] (System codepage)
[Explore]

[Delete file]

[Emaill

Type in a new plot parameter file name PLAN PLOT and then select Write

e

“fl. Plot Frame PPF Editor

Plot parameter file [getting started\DETAIL SURVEY\DETAIL_SURVEY.project\PLAN PLOT plotframeppf

Once the parameter file is created select Plot to create the plot preview model
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9.10.8.3Display and check the plot

Move the panel to the bottom of the screen
The plot has been created in the model called plot previewl
In the view PREVIEW turn off all models and then turn on model plot previewl

The preview can be checked for errors prior to plotting to the plotter.

o/
EEE
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Once the preview model has been checked, bring up the Plot Frame PPF Editor panel and

select Plot Frame

' Plot Frame PPF Edit/fr = %

Plot parameter ffle [getting started\DETAIL SURVEY\DE

=-Plot Frame Single plot frame
Notes Plot frame pframe alplan-
Plot to models
Title block Model of plot frames
- User title info | FSeIect Plotter
-Drawing regist  view to plot
- Symbols View to plot [pLOT [I D124
® 2 Windows
Plotter parameters =5 PDF
Plotter type >DF unmapped E @2 Full Scale
Plot file stem lot preview.pd E L Half Scale
LE' S xps
Use drawing number as plot file number g gl‘::G
er
Use frame name as (non-model) plot fife numbl)|
< | 11 |
[ finished .
i 7

7

Select the Plotter type icon

Select the required plot device

Select Plot to send the plot to the selected device
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10  Volumes

In this chapter we will look at various types of volume calculations including:

10.1 Stockpile volume on page 213.

10.2 Multiple stockpiles on page 225.

10.3 Dam Capacity on page 230.

10.4 Surface Comparison on page 234.

10.1 Stockpile volume

This topic deals with calculating the volume of a stockpile given data for both the existing surface prior to
the stockpiles creation and the surface of the stockpile

A volume will be calculated between the triangulations (tin) of the two surfaces

To begin create a new project called STOCKPILE in the Survey training area

First, double click on the 12d Model 11 >

icon to bring up the Project Selection ]j

panel. L] £
12d Model
11 - 64 Bit

i 12d Model 11.0C1c (nt.x64) - Open a Recent Project [ ™o

12d Model

Path Name Versio Databas ) de
C\12d\11.00\training\survey\set CAD HOUSE SE'11 1111

C\12d\11.00\training\survey\ge' DETAIL SURVEY 11 1111
C\12d\11.00\training\survey\set HOUSE SETOUT 11 1111
CA\12d\11.00\training\survey\SU SUBDIVISION D 11 1111

version
No description set B
C\12d\11.00\training\survey\set| CULDESAC SET(11  [1111 i _
I ol = R

e i P

Advanced

Full path [ tout\CULDESAC SETOUT\CULDESAC_SETOUT. project
Last access ‘ 26-12-14 15:00:07
Registry file [ c\12d\11.00\user\env_configs.4d
[
[
[
B

Select New button to bring
up the New project panel.
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fd 12d Model 11.0Cla (ntx64) - Open / Create ‘ C=Re X
Open  MNew I
Folder name | CAL2Ah 1100V raininghsurveyywolumes @
Project name | STOCKPILES E]
Create working folder?

Ch12aAN11.000 rainingysurveyhgetting startedyDETAIL

|| Description

Create a project under the folder C:\12d\11.00\Training\survey\volumes called STOCKPILE

With the Create working folder check box ticked a working folder with the same name as the project will
be also created

Select [Create] to create and open the project

Screen Setup

‘?d.. Setup Project Details C=Te X

When the project starts up for the
first time the Project Details panel
appears

Project Mumber

Drawing Mumber

Site Address

Job Title 1 STOCKPILE
Job Title 2 VOLUMES
Job Title 2

Job Title 4

Client Mame

The information typed in here can be
used when plotting from this project

Fill in the various prompts if

Customer Name necessary

Manager Name

Surveyor Name

Diesigner Name

Checker Nome

Computer Qperator Nome
Maote 1

Mote 2

Mote 2

Mote 4

RMA reference

Start Dote

Datum

EEEEEEREEEEEEEREEEEEEEE E

Select Set then Finish to save the
settings and continue

Set Load
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10.1.1Existing surface

We will read in the data for the existing surface. The data is in the form of a 12d archive file

10.1.1.1Read in data

We will use a new feature in 12d model which allows us to drag and drop the 12d archive file straight into
the graphics

Atraining\survey\volumes\STOCKPILES\STOCKPILES" - Client ~ Highlight plan view 1
Tins Survey Design Drafting Plot Report W/ Select the Explore working folder icon and move up

D | | 1 | to the Volumes folder

FEKAQD GE¥Nae@ 2HER:

=
E]S @©v| I« 12d » 1100 » training » survey b volumes »
—
Organize ~ @ Open - Burn New folder
.~ Name Date modi
o= @ MIULTIPLE STOCKFILES ORIGINAL TIN.12da 9/05/2009
_;;;__ @ MIULTIPLE STOCKPILES.12da 23/11/201
‘ h @ MIULTIPLE STOCKPILES. 12dabak 21/047200
N 3 @ QUARRY 2014-03 SURVEY.12da 237117201
~ g G @ QUARRY 2014-04 SURVEY.12da 237117201
~ ~ @ QUARRY 2014-05 SURVEY.12da 237117201
Ny ~ QUARRY.hrf 23/047200
. . 8@
Pick the file to import and 3 | STOCKFILE EXISTING SURFACE 12da 207047200
then holding down the left =\l <L il
button, drag the file into STOCKPILE EXISTING SURFACE.12da Date modified: 2
View 1 @ 12DA File Size: 1
Plan 1 =N R
BrruERueENsEE
11! Read 12d Solutions Archive Data = X The Import panel will
Files Many files [] automatically appear with
_ i the file name prefilled.
File to read | EXISTING SURFACE.lzda‘g]/

|
Pre*postfix for models | ORIGINAL \
‘\nype in ORIGINAL for >

lse pre*postfix for tins
: . model prefix
Use map file model when pt/line changes

This will help separate data
from multiple surveys

Allow #include to be used

Convert 2d,3d 4d,poly faceinterface to super

| L Select Read

[ Read Tnish

MKogooo
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The survey points in model ORIGINAL TOPO SURFACE LEVEL appear

Edlplan1 (o[ @[ =]
BN ERE
+ + " +

10.1.1.2Triangulate the existing surface

We now form a tin using the points from the original surface.

Select Tins=>Create=>Triangulate data

== X

1‘ﬂ Triangulate a Data Source

General lData ] Nulling]

Retriangulate function |TIN ORIGIMAL

Mew tin name | ORIGINAL
Tin colour |green D
Tin style |1 =
Maodel for tin |tm ORIGIMAL

Additional settings

Preserve strings Remove bubbles o
Weed tin [ Triangle data 0
Cell method [T Colour by triangle data [

Create many

(]

| ok - no Tin <ORIGINAL> exists

lTrianguIate] I Finish ] I Help

Type in the function name TIN ORIGINAL )
(Type in the tin name ORIGINAL [Enter] )

Select colour green for tin )

When selecting [Enter] key after entering tin name
the model name is automatically created with tin as
the prefix

The only check box needed to be ticked is Preserve
strings which will ensure breaklines are inserted at
the time of triangulation
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Select the Data tab

@d Triangulate a Data Source e

General Data ‘ Nulling ‘ ,/<S€lect the view icon )

Data to triangulate

vew 1 ] | CToorven 1)

Select the Nulling tab

# ' Triangulate a Data Source Iil_léJ

Generall Data  Mulling l

Tick on Apply nulling )

Apply nulling
Angle

—(Change the length to 50)

Length [50 <&—

Combined angle  |g0°

) ) ) )

Combined length [ 20

id

Select Triangulate>
[View <1> exists The panel changes to Retriangulate tin.
[zmin 8423 zmax 11.948 Select Finish

[Triangulate] Finish Help ]

Turn on the model tin ORIGINAL to view the triangulation
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Plan 1

BEERARQEMEK R

Toggle on the contours

3] Plan1

E=BECE ™

BErpNRRAEXEERE

Toggle "1"

=]

Culling [off]

Linestyles [on]

Sewer [off]

Text [on]

Yertices [off]

Yertex indices [off]

Zvalues [off]

String names [off]

Attributes [off]
Arc centres [off]

: in contours [on]

Tin edges [0

Tin flow [off]

Tin solid [off]

Grid [off]

Rasters [off]

Clouds [off]

Point id's [off]

Yertex/Seament UID's [off]

r

r
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10.1.2Stockpile surface

We will now read in the data for the stockpile surface. The data is again in the form of a 12d archive file
and this file includes the tin of the stockpile surface

10.1.2.1Read in data

Read in the STOCKPILE.12da file from the folder C:\12d\11.00\Training\survey\volumes by dragging
and dropping from the Explore working folder icon as shown previously

i Read 12d Solutions Archive Data l= LX)

Files Many files []

File to read [viwolumes\STOCKPILE 12da

Pre*postfix for models | SPILE

I

Use pre*postfix for tins

Use map file model when ptfline changes

\<Type in SPILE for model prefix )

Allow #include to be used

Convert 2d,3d4d,poly,faceinterface to super

| ~+—(_Select Read )
Read Finish

WKE aa

The survey points of the stockpile will
appear along with the tin.

The contours are displayed

P\anl EI@
BEEE XXX RE

The only issue with importing tins inside ascii files is that if the you tried to retriangulate the tin it will not
work as the model names have changed due to the prefixing. Also the tin function name is not held in the
12d archive file. So remember not to try to retriangulate the data.

Also the tin model shouldn’t really have a prefix as it is preferable to keep them all in the same area in the
model list.

We can rename the tin model using the option Models=>Rename
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( # | Model Rename l = &1
Old model SPILE tin STOCKPI
New model tin STOCKPILE
|

l Rename ] l Finish ] [ Help ]

L

(Select the model SPILE tin STOCKPILE )

'\(Rename to tin STOCKPILE )

4

10.1.3 Check stockpile tin lies within existing tin

We will now turn on both triangle models to check that the stockpile tin sits inside the tin created from the

Turn on model tin ORIGINAL
Toggle off the contours.

Ensure the outline of the
stockpile triangulation lies
completely inside the original
surface triangulation

existing surface points.

If this is not the case then the volume calculation will only cover the area where the two tins

coincide.

[=]Plan1

BEEANERAEKERE
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10.1.4Calculate volumes by exact method

The volume between the two tins can now be calculated and written to a report file

Select Design=>Volumes=>Exact=>Tin to tin

r ™y
¥ ' Exact Volume Between Tins -

oRGNAL (@
Stockeie (@
I—
d O

Original tin

Mew tin

Clean faces model beforehand
Report file

Polygon options
@ Use a polygon

ANKBOTTOM->BB |%

Palygon

) Use a model of polygons

| "SPILE TOPO BANK BOTTOM->BB" selected

(CFimsn )

[‘u’olume]

Select Volume to calculate the volume
between the two surfaces

I—:CSelect ORIGINAL for original tin model)
(Select STOCKPILE for new tin model )

Type in XPILE VOLS for report file name )

NOTE - report files are not available in the 12d
Model Practise Version

Select Polygon choice icon and then pick and
accept the string around the edge of the
stockpile

The volumes of cut and fill are displayed
the bottom of the panel

G:—D.D4lf

17573.394 b 17573.353 )

Vaolume

Finish Help I

The report is activated in the default text editor (Nofepad is the default)

The two surfaces ~ | XPILE VOLS.rpt - Notepad

e ol e[S

. . —
used are listed in the : . .
Eile Edit Format View Help
report header .
Project: STOCKPILES
Date: Fri Dec 12 19:49:44 2014

Report File: XPILE WOLS.rpt

cut volumes are negative

The volume of cut is 111 volumes are positive

listed along with the
fill volume and the
balance (Fill - Cut)

Total cut

Total fill

Total balance

ie excess of i1l over cut

The polygon plan
area is the horizontal
area of the outline of

the stockpile

Polygon plan area = 4325.174

?
volumes from tin "ORIGINAL'" to tin "STOCKPILE" - (with plan polygon "BE")

-0.041
17573.394
17573.353
17573.353

m

Exit the text editor and select Finish on the Volume panel
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10.1.5Calculate volumes by End area

Another type of volume calculation is the end area method. Volumes are calculated between cross sections
generated through the stockpile. An alignment is not necessary to produce the sections.

Strings will be created at each cross section for viewing in the section view
It important to note that the smaller the separation of the sections the more accurate the volume

Select option Design=>Volumes=>End area=>Tin to tin

-

:

® | End Area Volume Between Tins

Original tin ORIGIMAL
New tin STOCKPILE

Select ORIGINAL for original tin name )
Select STOCKPILE for new tin name )

A& (=)=

Angle for sections 135° - (Type in the angle 135 for the cross sections)
Dist between sections 10 - (Typed in 10 for the distance between section@
Original tin sections x5 original a:.~ -

Type in xs original as existing section mode
name

New tin sections xs stockpile

]

Type in xs stockpile as stockpile section
model name

Difference colour red

() (]

Use Extrapolated Areas

Clean sections models beforehand

Poly Im
Report file IW .
Report mode Iﬁ
Volume mode m

| c-0.061 f 17351.899 bal 17351.838

Tick check box to clean section models )

Select the Poly icon. Select the String pick
icon then pick and accept the string around
the edge of the stockpile

Select Report mode icon then pick XPILE
VOLS.rpt

Select Summary )

Select Volume mode choice icon then selec“
Average end area /

Select Volume

rReport file i ﬁ1

WARNIMNG: The file (<PILE WOLS.rpt) already exists.

L
Select Append to append the volume results to the Yould vou like to...
end of the previous report

NOTE - report files are not available in the 12d

Model Practise Version [ e ][ ehlass ]l Eaneel

As per the previous option the report is displayed
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.

" | XPILE VOLS.rpt - Notepad - . =Ey X

File Edit Format View Help

Project: STOCKPILE
Report File: XPILE VOLS.rpt

2
volumes from tin "ORIGINAL" to tin "STOCKPILE" - (with plan polygon "BB")

cut_volumes are negative
fill volumes are positive

Total cut -0.041
Total fill 17573.394
Total balance 17573.353
ie excess of fill over cut 17573.353

Polygon plan area = 4325.174

12d Model

Project: STOCKPILE
Report File: XPILE VOLS.rpt

————————————————————————————— BEGIN TIN-TIN VOLUME REPORT —--—--—-—-———mmmmmmmmm oo
surface to surface volume report - (with plan polygon "SPILE TOPO BANK BOTTOM->BB")
original tin ORIGINAL

new tin STOCKPILE
separation  10.000

angle 135°00'00"
method Average end area

extrapolated no

cut_volumes and areas are negative
fill volumes and areas are positive

m

total plan area 4325.174
total cut -0.061
total fill 17351.899
balance 17351.838
ie excess of fill over cut 17351.838

The original report is amended with the volume by end area placed at the end of the report

The distance between the sections is displayed along with the direction of the section strings
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Turn on the cross section model xs stockpile and turn off the tins

[a]Plan1

E=BEoE ™

BRdaedaeEX=rE

10.1.5.1View stockpile sections

The cross sections can be viewed in a section view XS

Place section view XS to the right of plan view 1

Turn on the two tin models in the section view
To view the cross sections select the profile icon

S

then select one of the section strings in View 1

g
To move along the sections use the ( Prev and Next )icons

Plan 1 E=E[EcE

4 Section 2 "xs stockpile->bot sect 3" (o= =]

BEEEREAEKLERE

Bl EERREEX@




Chapter 10 Volumes

10.2 Multiple stockpiles

In this example multiple stockpile volumes can be calculated with one option automatically creating all
necessary tins of the bases and tops of the stockpiles.

A Volume report will be created for each stockpile and volume text will be placed over each pile
Create a new project as shown previously called MULTIPLE STOCKPILES in the folder
C:\12d\11.00\Training\Survey\Volumes

tfl, 12d Model 11.0C1a (nt.x64) - Open / Create - .. =NICH X
Open  New l
Folder name [ CA12e011.00Nraini nghsurveyvolumes g
Project name [ MULTIPLE STOCKPILES )
v

Create working folder?
CAl2dy 1100 trainingysurveytvolumesiMULTIPLE

Cescription

10.2.1Read in Stockpile surface data

Read in the 12d archive file C:\12d\11.00\Training\survey\volumes\MULTIPLE STOCKPILES.12da
file by dragging and dropping using the Explore working folder icon as shown previously

i) Read 12d Solutions Ascii Data L= e S

Ascii file Advanced
File to read STOCKPILES.12da |53]
-

Use map file model when pt/line changes

Allow #include to be used

Convert 2d,3d,4d,poly,face,interface to super
I
I

[Read | [ Finish | [ Help |
4

Plan 1 =N Bl %=

(se:lect Read then Finis@
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10.2.2Run Stockpile option

For this program to work, the strings around the bases of the stockpiles MUST share a unique code.
This code should not be used within the stockpile as it is used to determine the extent of each pile.

Select option Design=>Volumes=>Stockpile

I

E'ﬂﬂ Stockpile Calculations | = 23 !

|l (Select view icon
Data Source

NECLEFPEEDNE .
View ’1= E { 7_/{101( check boxes for Volumes and Surface>

Area

<Type in the model name for tins created. >
Tick check box to place each tin in a separ@

Volumes Surface Area
Model for Tins | tin STOCKPILES

(* Base Stockpile Num) (* Pile Stockpile Num) 1 model

Maodel for Text |t>(t stockpiles 4—@——

Cl"ype in the model name for the volume text.)

Base string name [BB -— @ JType in or select the code for the stockpile
| bases. The bases must all have the same
code.

Report File [STOCKPILES.rpt

@ype in the report file name )

View to add [1 E i
= . — (Select view 1 to add the tin and text )
Textstyle data | Arial 1 centre
.
Stockpile Tin Colour [ red [E (Select a text style >

Decimal places o 4’/@——/ Type in the number of decimal places for th?

volume
Stockpile number |6
= _\CType in start stockpile number )

(Select Process to calculate the volumes )

Process complete...5 tins created

Process mis Help

[lpian1 =T
BrEeddauxNeRE
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(To read the volume report select the report file icon then select Open >

Wolumes Surface Area

Madel for Tins | tin STOCKPILES E

i* Base Stockpile Mumj) _(* Pile Stockpile Mumj Folder *rpt

Model for Text | it stockpi@&\ ;

Base string name | BB STOCKPILES rpt

Report File | STOCKPILES.rpt

Yiew to add |1
NOTE - report files are not available in the 12d Model
Practise Version

Page 227
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| STOCKPILES.rpt - Notepad

File Edit Format VYiew Help

Project: MULTIPLE STOCKFILES
Date: Sat Dec 13 13:48:15 2014
Report File: STOCKPILES.rpt

Total 911 1301
Total cut 0

Mote: wolume calculated to Base Tin surface
Stockpile plan area = 1132

Stockpile surface area 1154

Total f4i11 701
Total cut 0

Mote: wolume calculated to Base Tin surface
Stockpile plan area = 612

Stockpile surface area 631

Total 111 2126
Total cut 0

Hote: wolume calculated to Base Tin Surface
Stockpile plan area = 2246

Stockpile surface area 2278

Total Fi11 2396
Total cut o]

Mote: wolume calculated to Base Tin Surface
Stockpile plan area = 1542

Stockpile surface area 1587

Total fi11 563
Total cut o]

Mote: wolume calculated to Base Tin Surface
Stockpile plan area = 631

Stockpile surface area G646
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After the final stockpile volume has been reported select Finish on the volumes report panel

Turn off all of the Stockpile base models and then toggle on the contours

To move the volume text outside each stockpile select option Drafting=>Multi string translate

Pick and accept the text to move
Drag the text to the new position and accept

\

Plan 1 \ / o[ S

B =@ e E
. -~

=

4 7 Translate Strings/ = Y
l Single ] [ Name ” Group ] [Window]

I | Moved! Ctrl+z for undo

Finish

. 87
\ 3 Stock Pile 4
., ‘

\ Vol = 2396
. Surface Area = 1587

Reselect Name before moving each block of text

Page 229
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10.3 Dam Capacity
In this example the storage capacity of a dam will be calculated
Create a new project as shown previously called DAM VOLUMES in the folder
C:\12d\11.00\Training\Survey\Volumes

fﬂ 12d Model 11.0C1c (nt.x64) - Open / Create { = | ‘ﬂh‘
Open New \
Folder name | C:\12d\11.00\training\survey\volumes g
Project name | DAM VOLUMES E]
v

Create working folder?
CA12d\11.00training\survey\volumesDAM VOLUMES\DAM_VOLUMES.project

Description

10.3.1Read in Dam surface data

Read in the 12d archive file C:\12d\11.00\Training\survey\volumes\DAM VOLUMES.12da file by
dragging and dropping using Explore working folder icon as shown previously

% Read 12d Solutions Archive Data (il b IR

Files Many files

File to read [nes\DAM VOLUMES.12da |

[©)

Use pre*postfix for tins
Use map file model when pt/line changes
Allow #include to be used

Convert 2d,3d,4d,poly,face,interface to super

Read Finish Help

I

(‘Select Read then Finish )
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Toggle on the contours

5] P
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10.3.2Calculate volumes by Storage Calcs method

The volume from the dam bottom surface up to a height can now be calculated

Select Design=>Volumes=>Exact=>Storage Calcs

gl Storage Calculations .tglﬂu

(Select GROUND for tin )

Tin | GROUND

eave the minimum height unaltered. This will

~

Plan view to paint | 1 will be broken into 0.5 metre slices

Height min | calculate the volume from the lowest point of the tly
Height max | 4.5 Type in 4.5 as the maximum height)
Increment | 0.5

&Type in 0.5 for the height increment. The VolumeD

Select view 1 to shade the extent of the volume

Report file | DAM VOLUMES.rpt

are@

)

Poly | TOPO BANK TOP-»TEL Type in the report file DAM VOLUMES.
| "TOPO BANK TOP->TBL" selected NOTE - report files are not available in the 12d
| volume | | Finish | | Hép | Model Practise Version

Select the Poly icon then pick and accept the string The extent of the tin up to the maximum height
around the edge of the top of the dam wall .
value is coloured

Select Volume

)

3] Plan1
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The report file is opened in the default text editor and the volumes are listed in the specified slices

| DAM VOLUMES.rpt - Notepad

-
File Edit Format Wiew Help
Project: DAM VOLUMES
Report File: D&M VOLUMES.rpt
$
Storage calculations to tin "GROUND" - (with plan polygon "TOPD BANK TOP-:>TEL")
cut wvolumes are negative
111 wolumes are positive
Height vol to Height Plan Area Slope Area
Delta Ht Delta Yol Delta Area Delta Area
4,500 27648, 689 12333.331 12479.405
0.500 L983.918 721,723 7hd.445
. 000 21665.771 11611.807 11724, 960
0.500 5634.150 hE1.485 713.754
3.500 1a031.621 10930.123 11011. 206
O.500 5296.349 GE2. 844 713.3268
3.000 10735.272 10247, 279 10297, 880
0.500 4884, 7a0 1197.070 1221.793
2,500 SB50.511 9050, 208 Q076 087
0.500 3836282 3794.459 JE09.643
2.000 2014, 230 5255.749 5266443
0.500 1513. 662 3899667 3806212
1.500 S00.568 1356.082 1380.232
0.500 416,357 913,944 922,122
1.000 84.212 437,138 438.109
0.500 34,187 434,494 435.458
0.500 0.044 2. 644 2.651
0.050 0.044 2. 644 2.651
0.450 0.000 0.000 0.000
1.000 0,000 0,000 0,000
-0.550 0.000 0.000 0. 000
Polygon plan area = 12941.01Z2
4
L TR N [
Page 233
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10.4

Surface Comparison

This topic deals with not only calculating the vo
surfaces by depth shading

lume between two surfaces but also comparing the

Create a new project as shown previously called DEPTH SHADING in the folder

C:\12d\11.00\Training\Survey\Volumes

lﬂ 12d Model 11.0Cla (ntxb4) - Open / Create

)

12d Model

Open  Mew ‘

Folder name | CA12aAh11.00% trainingysurveyiwolumes &)
Project name | DEPTH SHADING El
Create working folder? v

CAL2ANLLO0N rainingysunveyywvolumesiDEFTH

Description

SHADINGWDEFTH_SHADING.project

10.4.1 Read in Surfaces

Read in the 12d archive file C:\12d\11.00\Training\survey\volumes\DEPTH SHADING
SURVEY.12da file by dragging and dropping using the Explore working folder icon as shown

previously

. Read 12d Solutions Archive Data l = 5

Files Many files

File to read [4 SHADING SURVEY.12da |3

| &

IUse pre*postfix for tins

Use map file model when ptfline changes
Allovy #include to be used

Convert 2d,3d,4d,poly,faceinterface to super

4]

Read | Finish | [ Help |

Select Read then Finish
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EENFa

Plan 1

i

L/,

PANEZHAN AT

i e . - i

E

RaD

J

3E G

HANC

'

2 TOPO |
1P

ORIGINAL STRUC BUILDING
ORIGINAL STRUC FENCE
CRIGINAL TOPO SURFACE LEVEL

STRIPPINC

o
e

. Maodels to Remove "1"

E LEWEL

o

RFAL

o
]

-~
v

-~
e

TRIPPINC

J

T¢
tin ORIGIMAL

“J

STRIPPING

tin

[y
o

Plan 1

Turn off the Stripping survey models

Select
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10.4.1.1Check original data

Toggle on the contours.

The contours are not visible as the surface is very flat. We need to change the contour interval to a smaller

increment

Change the contour interval to 0.1

Select the Plan View Properties icon

Contour to 0.2

Select Tin settings. Change the Contour increment to 0.1 and the Bold

[ 7an 1 \ /[ meEr=
PEeRReEEE - \ / X
=@, Plan View Properties "1" \ / =
=2E1 ]
-z Models Draw edges no e
~# Grids Draw solid no -
% Toggle Draw TUFLOW 1o -
--§ Settings =
& Draw contours yes -
Contour increment 0.1 def
Contour reference 0 def
Contour colour red |
Bold increment 0.2 def
Bold colour green ||
2]
Draw triangles flow no -
2]
Nraw mesh no = LB

Plan 1

E=8EoR 5

FERNKEK X R E
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10.4.1.2Save model list

The original models can be saved away to a model listing file

Select View=>Models Save/Restore

" ™

[®7 view (Save / Restore Models)

INAL SURVEY.vml @{
L Cl

Save | Restore |

File name to Save

—(Type in file name ORIGINAL SURVEY )

View to Save
-
View <1> exists
Finish

*(Select Save then Finish)

10.4.1.3Check stripped survey data

Turn off all models then turn on the Stripping model and tin

rPIanl [
B

ORIGINAL STRUC BUILDING
ORIGINAL STRUC FENCE
ORIGINAL TOPO SURFACE LEVEL
STRIPPING TOPO CHAMGE GRADE
STRIPPING TOPO SURFACE LEVEL
tin ORIGINAL

tin STRIPPING

’ Select

Plan 1
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10.4.1.4Save model list
The stripping models can be saved away to a model listing file

Select View=>Models Save/Restore

[87 View (Save / Restore Models) ==

Save | Restore |

File name to Save PPED SURVEY.vml H Type in file name STRIPPED SURVEY )
View to Save 1 @ B

< ‘(Select Save then Finish )

3 models output to STRIPPED SURVEY.vml

Finish|

10.4.2Check Stripped tin lies within existing tin

We will now turn on both triangle models to check that the Stripped tin sits inside the tin created from the
existing surface points. If this is not the case then the volume calculation will only cover the area where the
two tins coincide.

[l Plan 1 o |3 =
BEEREIIQ@EHK R E

Ensure the outline of the stripping tin lies completely inside the original surface tin
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10.4.3Calculate volumes by exact method
The volume between the two tins can now be calculated and written to a report file

Select Design=>Volumes=>Exact=>Tin to tin

(Select ORIGINAL for original tin model )
Select STRIPPING for new tin model )

Original tin | ORIGINAL

New tin | STRIPPING

Clean faces model beforehand
Report file |STRIPPING YOLUME. rpt

Palygon options

B

Type in STRIPPING VOLUME for report file
name

) o WO (&)

@ Use a polygon NOTE - report files are not available in the 12d

Model Practise Versi
Polygon [HANGE GRADE-»CG odel Practise Version
Select Polygon icon Pick and accept the string

around the edge of the stripping survey

Select Volume

() Use a model of polygaons

PSTMPHNGTOPOCHANGEGRADE&CG“sdeded

| STRIPPING VOLUME.rpt - Notepad e ()
File Edit Format View Help
Project: SURFACE COMPARISON ”

Report File: STRIPPING VOLUME.rpt
2
volumes from tin "ORIGINAL" to tin "STRIPPING" - (with plan polygon "CG")

cut_volumes are negative
fill volumes are positive

m

Total cut -1552.895
Total fill 0.000
Total balance -1552.895
ie excess of cut over fill 1552.895

Polygon plan area = 14693.126

4 [}

. - - -




12d Model Getting Started for Surveyors Manual

10.4.4Create depth shading

The two surfaces can be compared by colouring the height differences

Turn off the tin models

e
[l pran 1 ESE IO &
oo e (% || ¥
BN EIES | EVEYE3I 9= =Y
/,"— -\-‘--H'»\.
PR e R Y
g e LR
- Ed ;"__—'\-..,_\ - \.+ -
7 PR TR
; Ty + T "
< - + L ¥
R ";‘/, + + \\\\‘ N
W +,r’/’/f/+ + +  F +), +
£ 1
L > RS + + . + r\\.:_'_‘l
- G +1 4
o -{/—/’,’,’ + * + + + pat J'
- o~ L
R R ST
r s R
R .t + + o
A S + o LT
i P + BRI N
! +,: !‘I.r‘l+ + + + + + ’,,H{ e
¢ -
h | [a'l.f+ + + + + + /r}; e
: +ort + + + + + //.r"; -
o L
. +5‘c\\\+ + L p
4 LR + + + f/).r /f
Yot + AT
. T + + Pl
ST L F _—_-::;/")/
S Fmp T
T FrmgeT
\\.\_ . - -~
e —

Select option Tins=>Colour=>Tins depths colours

Move the panel to the side of the survey

-

Select ORIGINAL for original tin

)

=] s

# | Colour Depth Range for Tins

/C

S

elect STRIPPING for new tin )

Model for faces

DEPTH FACES
NGE GRADE->CG

| "STRIPPING TOPO CHANGE GRADE->CG" selected

Clean faces model beforehand

Poly

Select Colour

Original tin ’W /
New tin STRIPPING

Range file ’m l

Plan view to paint ’1—

Select Range file icon then browse to the folder

C:\12d\11.00\Training\survey\volumes then select
the file DEPTH SHADING.drf
)

DO NOT ENTER A MODEL NAME IF USING
PRACTICE VERSION AS A LARGE NUMBER OF
STRINGS ARE CREATED

Tick check box to clean faces model beforehand >

Select view 1 to paint

Type in model DEPTH FACES for the colourin
model.

Select Poly choice icon and then pick and accept the
edge of the stripped surface
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A preview of the colouring appears temporarily.

Turn on the model DEPTH FACES

ELEEL o || @ | & |

BeENXE@ X R E
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10.4.5Create tabulation of range file

A table will be created to tabulate the depth colours

Select Drafting=>Text and tables=>Tabulate range file

Range Type lDepth=E]
Range File

Range Units
Locationxy z lm‘/

Heading [ STRIPPING DEPTHS

| Cursor/Grid position accepted

[ Font i‘\l@cess]

% ——

i | Defaults - Text é‘_li:—ij

[ Finish |

- .
= @e Tabj'a“ml = | Select Range Type icon and select Depth )
/<Select file DEPTH SHADING.drf from the )
es

folder C:\12d\11.00\Training\survey\volum

TH SHADING DRF /{Type in metres for the range units )

<Select Position icon. Pick and accept a point f(@

the upper left corner of the propose table

=——(Type in STRIPPING DEPTHS )

Text Model [ Text depth table |- (Type in model name for table txt depth table )

Text Colour | red M| <4 (Select the colour for the table )

Text Size 2 _ T o - T T h

S FE— \C ype in an appropriate size for the texg

Text Angle  [o° Note that the text size is in world units

TextStyle  [150

bottom-left 7 .
. Select Set then Finish to return to the previous
|va||d colour
= panel
[Defaults] [ Set ] [ Finish l
Select Process
Turn on the model txt depth table
Plan 1 =0 ol

BN R E
4

-

-

-4

=44

-4

STRIFFING DEPTHS
Lewer _yolue  bpper_wolue

(=l
2
a
=

1a -0 mE1res

ia =14 meires

1a =15 meires

1a B A melres

1a -2 meires

1 -1 melres

1a - metres

1a -.08  mefrez

1a -0 meires
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10.5 Progressive volumes
In this topic we will look at the use of super tins to combine surfaces after each survey of an excavation.
Create a new project as shown previously called QUARRY in the folder
C:\12d\11.00\Training\Survey\Volumes

fﬂ Open / Create l = X

12d Model

Open l

Folder name | C\12d\11.00\training\survey\volumes @
Project name [ QUARRY @
Create working folder?

CAL12d\11.00Mtraining\survey\volumes\QUARRY\QUARRY .project
Description

»

10.5.1Read in multiple surveys

We will read in the data for the three surveys of a quarry as the excavation develops. The data has been
given in the form of 3 12d archive files. This time we will read the files in together in one option

Select option File =>Data Input=>12d=>12d archive data

ifl. Read 12d Solutions Archive Data El_ld—hj Tick the Advanceé

Files Many files check box

— — Select the Volumes
Folder | 1100 traininghysurveyywolumes M folder used previously
Wildcard | *12da @ ‘
Change wildcard to
‘ Use | Files Size | Pre*pgs = *12da
1 | |DAM YOLUMES12da 6038  DAM VC

. e — - . All of the 12d archive

A OcFTH SHADING 17492 DEPTH 3 T \I files in that folder will
| MULTIPLE STOCKPILES 5.54 | MULTIPL ™ populate the panel
4l lv MULTILE . 14.14 |MULTIRY Clean all of the prefix
5/ [v | QUARRY 2014-03 49.13 | QUARRY values by clicking right
& |7 QUARRY 2014-04 18.59  QUARRY button on Pre*post
7 |7 QUARRY 2014-05 27.79 | QUARRY o Select Clear
4 T »

(&)

CUntick all check boxes except for the Quarry files )

Allow #include to be used

Corvert 2d,3d4d,poly,face interface to super

choice ok
Read Finish

Select Read to import
the files
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[.2] Plan DATA IMPORT =N Eoh ™
BN AKX R E
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10.5.1.1View March survey

In Plan view 1 turn on 201403 models and toggle on the contours

Models to Add "1" (]

201403 TOPO BANK TOP
201403 TOPO CHANGE GRADE

201403 TOPO DTM BDY
201403 TOPO SURFACE ELVEL
201404 TOPO BANK BOTTOM
201404 TOPO BANK TOP
201404 TOPO SURFACE LEVEL
201405 TOPO BANK BOTTOM
201405 TOPO BANK TOP

tin 201403

tin 201404

tin 201405

[a]Plan 1

E=N o™

BErERREMKEE
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10.5.1.2Save the March model list

The march survey models can be saved away to a model listing file

Select View=>Models Save/Restore

B View (Save / Restore Models) I.El_‘—z_hj

Save l Restore l

File name to Save AARCH SURVEY.vml
Cl

—(Type in file name MARCH SURVEY )

(Select Save then Finish)

Wiew to Save [1

| View <1» exists

Finish
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10.5.1.3View April survey

Turn off all models and then turn on 201404 models

Models to Add "1" x|

201403 TOPO BANK TOP
201403 TOPO CHANGE GRADE
201403 TOPQ DTM BDY
201403 TOPQO SURFACE ELVEL
201404 TOPO BANK BOTTOM

201404 TOPO BANK TOP
201404 TOPQ SURFACE LEWEL
201405 TOPO BANK BOTTOM
201405 TOPO BANK TOP
base

tin 201403

tin 201404

tin 201405

< | il »

’ Select

[a]Plan1

EEIRICYEIEI TR FAS B
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10.5.1.4Save the April model list

The April survey models can be saved away to a model listing file

Select View=>Models Save/Restore

B | View (Save / Restore Models) l = ﬁ

Save ‘ Restore I

File name to Save | APRIL SURVEY.vm|

View to Save 1

save| -

|- (Type in file name APRIL SURVEY )

(S - (Sefectview 1)

File <APRIL SURVEY.vml> will be created
Finish

Select Save then Finish )
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10.5.1.5View May survey
Turn off all models then add the 201405 models

Models to Add "1" x|

201403 TOPO BANK TOP
201403 TOPO CHAMGE GRADE
201403 TOPO DTM BDY
201403 TOPO SURFACE ELWVEL
201404 TOPO BANK BOTTOM
201404 TOPO BANK TOP
201404 TOPO SURFACE LEVEL
201405 TOPO BANK EQOTTOM
201405 TOPO BANK TOP
base

tin 201403

tin 201404

tin 201405

’ Select

Plan 1
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10.5.1.6Save the May model list

The May survey models can be saved away to a model listing file

Select View=>Models Save/Restore

R=E

Save | Restore I

File name to Save  [MAY SURVEY.vn Q—— - @ype in file name MAY SURVEY)

Vewosave [T |-t

Save | -a— (‘Select Save then Finish)

|

| File <MAY SURVEY.vml= wil be created

FinishI

10.5.2Check April and May tin lies within March tin

Turn off all models then turn on all of the tins

3 Plan 1 (o 3] =]
EERRE S EENERE]

Ensure the outline of the April and May triangulations lies completely inside the March triangulation
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10.5.2.1Shade tins
Shading the tins can help with the checking of the overlapping
Toggle on Tin solid

As the April tin is smaller in area than the May tin it is hidden by the May tin colouring. To make the April
tin visible we can move the April tin model to the top of the model list

Select the Plan View Properties icon

Select Models.
\ Select model tin<1404 and then select Mo\ve to top icon

O\ 3 N e
: i roperties "1" \ \

Models off view ‘\
201403 TOPO BANK TOP

201403 TOPO CHANGE GRADE
201403 TOPO DTM BDY

201403 TOPO SURFACE ELVEL
201404 TOPO BANK BOTTOM
201404 TOPO BANK TOP

201404 TOPO SURFACE LEVEL
201405 TOPO BANK BOTTOM
201405 TOPO BANK TOP

B3

¥ Grids
*z Toggle
‘ & Settings
& Tin settings

Models on view
1|tin 201405
Py tin 201404

3 |tin 201403
4

/
[E@@@éﬁ

== =)

—

[l Pran 1 E=REER =
BN EERE

Toggle off the Tin solid
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10.5.3Calculate volumes from March to April survey

We will now calculate the volumes between the March and April survey

Firstly turn off all models then read back in the April survey. We will do this by reading in the model list
previously created

10.5.3.1Restore the April model list

Select View=>Models Save/Restore

# | View (Save / Restore Models) l = = 2% |

CR k\——(Select the Restore tab )

File name to Restore APRIL SURVEY.vml
View to Add 1 (=)

View <1= exists

L (Select the file APRIL SURVEY )

T(Select Read then Restore )

Finish

[4]Plan 1 E=E EOl ™7
BEENREAEMNERE
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10.5.3.2Calculate EXACT TIN TO TIN volumes

The volume between the two tins can now be calculated and written to a report file. We will calculate using

the Exact tin to tin exact method.

Select Design=>Volumes=>Exact=>Tin to tin

4

I

1‘ﬂ Exact Volume Between Tins

Original tin [ 201403

[ 201404
|
|
|

Clean faces model beforehand

Report file | APRIL VOLUMES.rpt

MNew tin

o Wm[0)[=)(=) E

[©)

Polygon options
() Use a polygon

(@ Use a model of polygons

[404 TOPO BANK TOP || &1

| File <APRIL VOLUMES.rpt> will be created
| Finish | | Help |

Maodel

l Volume]

!

Select 201403 for original tin model )

/(Select 201404 for new tin model )

Type in APRIL VOLUMES for report
name

NOTE - report files are not available in the 12d
Model Practise Version

| = _/CSelect Use a model of polygons )

Select model 201404 TOPO BANK TOP for
the edge of the excavations

Select Volume to calculate the volume
between the two surfaces

The volume report is opened in the default text
editor with separate volumes for each pit

-

| APRIL VOLUMES.rpt - Notepad

ES SRR a5

File Edit Format View Help

Project: QUARRY
Report File: APRIL VOLUMES. rpt

¥
Volumes from tin "201403" to tin "201404" -

cut_volumes are negative
fill volumes are positive

Total cut -9649.637
Total fill 0.057
Total balance -9649. 580
ie excess of cut over fill 9649, 580

Polygon plan area = 1738.275

volumes from tin "201403" to tin "201404" -

cut_volumes are negative
fill volumes are positive

Total cut -7791.684
Total fill 0.105
Total balance -7791.579
ie excess of cut over fill 7791.579

Polygon plan area = 1139.448

4

(with plan polygon "TBL")

1

(with plan “TBL")

polygon
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10.5.4Combine the March and April surfaces

We need to combine the March and April tins in order to calculate the volumes for the May survey. This is
done by creating a super tin which dynamically combines multiple tins into one

10.5.4.1Create super tin of March and April surveys

Select option Tins =>Create =>Supertin

7. Create Super Tin =]

Super tin | 201404 COMBINED 4_@_—-<Type in the name for the Supertin <Enter> )
Tincolour | green [E

Tin style |1

Model for tin [+in 201404 COMBINED

Exact calculations

Select the tins from earliest to latest. Set mode
for each tin to replace and set Active for each tin
to yes

Tin Mode Active

L

1201403 | replace yes

2201404 replace yes

MRXPE)

| choice ok

[Create] ’ Finish l ’ Help l

Select Create

Check the supertin in the Perspective view 3D with shade toggled on

[7] Perspective OpenGL 3D =N ol =
BN EZEEE X R E
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10.5.5Calculate volumes from April to May survey
We will now calculate the volumes between the combined April supertin 201404 COMBINED to the May
survey tin 201405

Firstly turn off all models then read back in the May survey. We will do this by reading in the model list
previously created

10.5.5.1Restore the May model list
Select View=>Models Save/Restore

| View (Save / Restore Models) ) P
Save  Restore | g Select the Restore tab )
File name to Restore m “/{SCleCt the file MAY SURVEY )
View to Add n h

———(Select Read then Restore )

ERROR File must specify a file name
Finish

[l Pran 1 ESE o
B adeWxKeRE
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10.5.5.2Calculate EXACT TIN TO TIN volumes

The volume will now be calculated from the combined April survey to the May survey

Select Design=>Volumes=>Exact=>Tin to tin

-

wfll i =0l
fﬁd Exact Volume Between Tins i

Select 201504 COMBINED for original tin modeD

Original tin | 201404 COMBINED
New tin | 201405

Clean faces model befarehand

Report file [MAY VOLUMES.pt <&~
Polygon options

(Select 201505 for new tin model )

WD)

nype in MAY VOLUMES for report file name )

NOTE - report files are not available in the 12d
Model Practise Version

@) Use a polygon '
string

Select Use a polygon and then pick the top of ba@

Palygon | JPO BANK TOP->TBL |%?

() Use a model of polygons

| "201405 TOPO BANK TOP->TBL"

wo surfaces

Select Volume to calculate the volume between th§

[ Volume IA/I,Finish ]

[ may VOLUMES.rpt - Notepad | oL ) |

File Edit Format View Help

Project: QUARRY -
Report File: MAY VOLUMES.rpt

¥
Volumes from tin "201404 COMBINED" to tin "201405" - (with plan polygon "TBL")

cut_volumes are negative
fill volumes are positive

Total cut -62179.381
Total fill 0.001
Total balance -62179.380
ie excess of cut over fill 62179.380

Polygon plan area = 6969.597
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11 Setout

In this chapter we will look at various types of setout calculations from features constructed in the graphics
to imported strings and tins. Setout files are created for each topic.

The types of setout include:

Building creation and setout. See 11.1 Building setout on page 257.

Imported building from cad file. See 11.2 Cad House Setout on page 279.

Setout for evenly graded string. See 11.3 Setout for evenly graded string on page 286.

Creating 3d setout for imported 2d cad strings. See 11.4 Setout for polyline culdesac string on
page 292.
Triangulation setout. See 11.5 Triangulation setout on page 300.

Road setout from imported strings. See 11.6 Road Setout on page 302.

QA Reporting of point, string and tin setout. See 11.7 Setout reports on page 304.

11.1 Building setout

In this topic we will create a lot outline and position a building on the lot for setout.

To begin create a new project called HOUSE SETOUT in the Survey training area

prer
First, double click on the 12d Model 11 1 J
icon to bring up the Project Selection Ll
panel. 12d Model
11 - 64 Bit

¥ 12d Model 11.0C1a (ntx64) - Open a Recent Project I

x)

Path Name Versio Databas: ) &= (ae]|

@ ] =)
version
No description set <
C\12d\11.00\training\survey\ge| DETAIL SURVEY[11  [1111 [
CA12d\11.00\training\survey\SU SUBDIVISION D11 1111

Advanced

Full path [ting started\DETAIL SURVE\DETAIL_SURVEY.project |B

i Last access ‘ 23-12-14 14:21:58 @
Registry file ‘ c\12d\11.00\user\env_configs.4d g

\ i3

| [ i3
\ i3

B e —
wse| New Nodes Quit Help

Sefect New button to bring up the INew project panci.
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1‘d 12d Model 11.0Cla (ntx64) - Open / Create { = | ‘ﬁ‘
Open M ey ‘
Folder name | 12N 1100V training\surveyhsetout @
Project name | HOUSE SETOUT @
v

Create working folder?
Ch12dy11.00%trainingysurveysetouthHOUSE SETOUTYHOUSE_SETCUT project

Description

Create a project under the folder C:\12d\11.00\Training\survey\setout called HOUSE SETOUT

With the Create working folder check box ticked a working folder with the same name as the project will
be also created

Select [Create] to create and open the project

When the project starts up for the
first time the Project Details panel
appears

:

fﬂ Setup Project Details

Project Number

»

Dr . . .

Site Address | The information typed in here can be

TS used when plotting from this project
Fill in the various prompts if

inh Title 2
Joo Tilie £

necessary

Meanarer Near
Manager Name

1

I EEEE EE E

Select Set then Finish to save the
settings and continue
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11.1.1Create the lot outline

We will use plan view 1 for the house setout.

The lot outline will be created in a model called LOT

Type in the name and model name LOT in the CAD controlbar. Select the colour Red

’E“ﬁ '-\-_-;“red @{ EI gl Z|£

Select option Cad =>Line =>Traverse

or Traverse icon

N

'/' ’f f@¢¢' Bf - F
j{d ﬁaverseh

Press the Space bar to activate the coordinate entry panel

ra

B Enter XYZ: ﬁ

Enter XYZ: [1000 5000

Type in the coordinates 1000 5000 [EnterD

Press the Space bar to activate the bearing input panel

%] Typed Input Type in the bearing 12.1810 [Enter] )

Enter bearing | 12.1810 3’= NOTE - This is the dms method for
entering the bearing 12°18”10".

Press the Space bar to activate the distance input panel

# | Typed Input
yped Inpu (Type in the distance 35.818 [Enter] )

Enter distance | 35.818

# | Typed Input

When pressing the space key for the next bearing input the previous
bearing is shown highlighted in the panel. Type over the previous
bearing to input the new bearing.

Enter bearing | 12,1818

Other options to amend the previous bearing will be discussed when
entering the house outline
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Plan1 [ Repeat the entry of bearing and
P ry g
=) distance using the following
dimensions

~(90°00°00" 23.870 )

| _(192°18’10" 35.818 )
192°18°10" is entered as 192.1810.

Remember to input the trailing zeroes.

After typing this line press [Esc] to exit
option

Check the misclose of the last line by selecting option Utilities=>Measure=>Bearing/Distance
or Measure Bearing/Distance icon

|

mER L o o % A B

At

Measure Bearing)Distance h

=]
EPlan1 (o @] =]
B %X RE
, fa Measure Bearing/Distance = X_

Mode | digjoint @Scale factor [1

Bearing  [IMathangle  [|Special for same string  [XY grades [
| brg = 90° plane dist = 23.87 ellip. dist = 23.87
[dx=2387dy=0dht=0

| grade(%) = 0 slope = Lvin Oh

Finish

Select and accept the start and end points of the lot traverse

The bearing and distance between the two points is displayed

Exit the panel
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If the bearing and distance between the points are correct, close the string by using option
Cad =>String =>Close

or select Close icon

Z
SN =Y R
\g\‘ |Cosei

m

Ealpran 1 E=NER ™
BN HK=RE

Select and accept
/ anywhere on the string

The string will be closed

From this point on we will be using the cad icons only. The menu options are available under the Cad
menu
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11.1.2Create building outline

In this option we will create the outline of the building using the previous traverse routine and explore
some other traverse editing features

Type in the name and model name as HOUSE in the CAD controlbar. Select the colour blue

|| [ HousE blue 1 =

Select option Traverse icon

N

/A LB = Z
x:‘ “ﬁaverseh

ra

We are going to start the house corner 7.0 metres up from the lower left corner of the lot and offset 1.8
metres in from the side boundary

Prior to picking the
start point select
the Snaps offset
icon from the
snaps toolbar

Select the left
boundary with
direction dragging
towards the top

Plan 1 =N EoR 5
BN R E

[LELOLE

1Y

b el (3] () O3] [+ [

)
SRiSnaps Offset

[ Etii

| /Select the bottom
4 / left corner of the

lot as the control
point. This will be
the point where the
measurement is
taken from

IENPEEE

# | Typed Input ﬁ
‘Distance along string from control | 7

7 ype in the
distance 7 [Enter]

B | Typed Input lﬁ

‘Final offset from string | 1.8

Type in the offset
1.8 [Enter]
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(5] Plan 1 (o= =)

BrrlNRaAMNRE

The point is created in a
model called constructions
snap data and is
automatically turned off.

The end of the string now
locks to the cursor position

Press the Space bar to activate the bearing input panel

# | Typed Input ﬁ Type in the bearing 12.1810 [Enter])
Enter bearing |12,181U f

Press the Space bar to activate the distance input panel

# | Typed Input ﬁ

Enter distance | 154 = (Type in the distance 15.40 [Enter])

We will now look at some options to speed up the traversing process.
For the next bearing we are going to traverse at right angle to the previous bearing

Press the Space bar to activate the bearing input panel

The previous bearing appears. Press [Page
Up] to add 90 degrees to the bearing (We
could have pressed [Page Down] to
subtract 90 degrees.

# | Typed Input
Enter bearing | 12.1810 i:

) Typed inghit 2Z Press [Enter] to confirm the bearing )
‘Enter bearing |1[}2°18'10" iz

Press the Space bar to activate the distance input panel

# | Typed Input

(Type in the distance 11.1 [Enter] >
Enter distance | 111 A/M
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For the next bearing we will traverse tangential to the left boundary line

At the bottom of the screen there are a number of options that can be activated by selecting the letter

following the option

[

<Enter bearing> (t)angental (p)erpendicular {cjursor (n)egative (typed (d)269.9645 [picks] [fast] [Menu]

To traverse tangential select [T] from the keyboard then pick the left boundary line

[l Plan 1 E=RECR >
BrraNYaAUENERE

The proposed direction is highlighted.
This may be in the opposite direction to
that required so simply select [N] to
reverse the direction line if necessary.

[l plan 1 E=HEoR "
BeaNFaExX=RE

Press middle button or select [Enter] to
confirm the direction
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Sometimes an error occurs when entering the traverse so the traverse has to be stopped and restarted.

Press [Escape] to exit the traverse or click right button then select Cancel from panel

Select option Traverse Append icon

7=l e
2] /£ 1 L 2@y < 2]

g‘ | Traverse Append
Pick and accept the end of the house string
The traverse can continue
The remaining lines are:
Bearing 192.1810 (or tangential to left boundary) Distance 3.0
Bearing 102.1810 (or [Page Down] after last bearing) Distance 6.0
Bearing 192.1810 (or [Page Up] after last bearing) Distance 5.0
Bearing 282.1810 (or [Page Up] after last bearing) Distance 8.2
Bearing 192.1810 (or [Page Down] after last bearing) Distance 7.6
Press [Escape]

4] Plan1 o 2 |
EREESES R ESE
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The last line has an incorrect distance and this can be edited using the following

Select option Traverse Edit icon

Rl

IR

[
?(:z lf&erse Edit: h
|

I\

Pick and accept the last traverse line

-

[£3] Plan 1 (o= |[ =]

B=eNFE R E

T;'ﬂﬂ Typed Input Li—hj
Bearing M u

The bearing is displayed. As the error is in the distance press [Enter] to accept the bearing

# | Typed Input 28 |

‘Distance [74

Type in 7.4 [Enter] for the corrected distance
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We can now check the misclose of the house by selecting Measure Bearing/Distance icon

<.
m@nﬁ O @ wl A B R

ht]
g‘ ‘ [Measure Bearing/Distance |
4

Select and accept the start and end points of the house traverse

The bearing and distance are displayed

k4l Plan1
B¢ =N XX E

-

1‘[! Measure Bearing/Distance

Mode | disjoind EScale factor |1

Bearing  [¥IMathangle  [|Special for same string [

| brg = 102°18'10" plane dist = 8.9 ellip. dist =88
| che = 8.696 dy =-18% dht =0

| grade(%) = 0 slope = 1vin Oh

Finish [H

If correct, close the string by using the Close icon as shown previously on the lot string

J."%

N

&

Burms +-v4to

Z,, |C.ose i

M

g
Y

-

dPtan 1 =N R~
BeEE¥eRENERE




12d Model Training Manual

We can now check offsets from the building corners to the boundaries.

To ensure the offsets are from the selected segment only, we turn on the segment snap

|.T;'ﬂﬂ 12d Model 11.0C1c (ntx64) - Project "CA\12d\11.00\trainin
Project File Edit View Models Strings Cad Ti

‘ [ HOUSE (] [ HousE
lREXEER{EPRERKM =E

blue

+. B SR & (Segment snap P 2B
x‘
- f

Zoom in to the left side of the building
Select the String to Point - Offset icon

or %o (sl ® 2w @ NI

[String to Point - Offset ]

[l pran1 ESRECR X"
BrEaERaEx X e E

fﬂ“ Measure Value = X

Value | 18

| Measure value please

[Measure] ’ Finish ] [ Help ]
Select and accept the Select and accept the
left boundary line front left corner of the

house

The offset distance is
displayed

Repeat for the other house corners
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11.1.3Dimension text scaling

Prior to adding text we will set up the view scale to 1:200

Select the Plan View Properties icon

Select Settings. Type in the new plot scale 200

[ [@]=]

FISIBNEE o

-

1‘;1’ Plan View Properties "PLOT" L= =
=-8 PLOT E General
----- = Models Draw linestyles yes
—% Grids Draw face fill yes
"& Toggle Draw face edges no
""" @ Draw face hatch no
@ Tin settings
Draw rasters yes
Draw arc centres yes
Rotate angle 0°
2 Culling
Culling no
Image culling yes
Image culling size 32
Finish
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11.1.4Create dimensioned offset lines from house corners to boundaries

In this topic we will use an option to dimension the offsets

Change the model name to text dimension
|text dimension ’ﬁ

To create the dimensions select Create Drop Segment Dimension icon

o

v,

FleArasElior@rasezaaHIl

B,

=, ’Create Drop Segment Dimension ]

DA

&,

@,
Plan 1 (o ® =]

B2 Y¥@EAHK ,
ERIECIECYCYERYE) " Pick and accept the

house corner.

Pick and accept the
left boundary line

Plan 1 E=8 Bl =™

BEdRaEHKERE

1.80
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Repeat for the other corners

Plan 1 =N EEE

0y

4
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11.1.5Create dimensions for lot and building lines
We will add bearing and distances to the lot edges and distances only to the building edges.

The text type for the dimensions will be read in from a stored parameter file

11.1.5.1Lot dimensions

Select option Drafting=>Bearing/Distance labelling (2)

-

o 0
@] Bearing/Distance Label l —a | (=] | 5¢ J /( Select Parameter file icon )
h Select file TRAINING.Ibf from the Setout
Parameter file | LIB\TRAINING.Ibf folder

L ————(_ Select Read
| Select the Model icon )

Data to label
NS N EEEEEEE
Model [LoT .

Select model LOT >

0

<

Scale factor | 1 .

Label style | bearing and distal | 1
Label all segments [#]

&)

distance

(Change Label style to bearing and )

ick check box to label all segments >

Bearing |Di5tance| Short segmentl
Model |t:ct bearing
Textstyle data [0 2.5 PAPER BRG
Zero padding
To(m) | Rounding(sec)

| Model <LOT = exists

l Pick I [Process " Finish Help

Select Process

4] Plan 1 | c
B B

construction snaps data

it bearing Turn on the bearing and distance models

txt distance
txt shortline table
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ESRECE™%"

Plan 1

]
@
D)
)
39
&)
&)
&)

b

L

Ed
(0
&)
&
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11.1.5.2House dimensions

rlfl Bearing/Distance Label mlzﬁ !X J

Zero padding O

To(m)

Rounding(sec)

| Model <HOUSE > exists Select Process

’ Pick l [Prc:-cess

[l Plan 1 E=8Eoh ™"
EBRREYCIESCY RS =] E
1.800

Parameter file | LIB\TRAINING.Ibf
Data to label To annotate the house outline
&)= E N EE) ) (Change the model to HOUSE )
Model | HOUSE
Scale factor | 1
Label style | bearing and distal E]
Label all segments
Bearing | Distancel Short segmentl
Madel | Delete the Bearing model name in the Bearing tab )
Textstyle data [0 2.5 PAPER BRG
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11.1.6Setout points
Up until now the strings created around the lot boundary and building do not have point numbers
We will now generate point numbers for the vertices for the building and lot boundaries

Turn off all models except for HOUSE and LOT

Ealpran 1 ESRECE X"

Select option Utilities =>Super strings =>Vertex id

gl Change Super String Vertex ID -{Elgiﬁ

Select the View icon )

Select View 1

@hange Action to set )

View 1

Data to change
KEE®EE e EE) R 6 I

Action | set

Type in 1 for the First point number )

First vertex ID | 1

o) [

|
Replace existing vertex ID's
Target

Replace existing data

| choice ok

¢ {Fi”ibh} [ Hetp } Select Change

Replace Existing data )
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Toggle on the Point ids

Plan 1

EERECE%"

B eWxKeRE

T)
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11.1.7Create upload file

The upload file of the points and strings can be used on a variety of surveying instruments

In the example below we will create an upload file for the Leica instruments

Select option Survey=>Leica=>1200=>Strings(V4)

o
aﬂ Create Leica 1200 String Files (Old)

- .

_’_C Type in File name )

Transition mapping | Leica_LandXML.trans_map
Allow discontinuities
Line vertex ids to CgPoints?

Ignare pts without ID's
Folder for DBXs | C\120\11.00\training\survey\setout

Data Strings

DNEOREEEEEETEE
1 \ @

View

Jobname [ House -« |
Create database
LeicaXML file | Housexml

O m =0

]

-— CF ick check box to use 12d point ids>

‘/CSelect the View icon >

| finished

T (Select view 1

Select Write to create the files

I8

s & 9

=

Data: House =)
Points * |Lines (0) |Areas (0) Images| Map *
ﬁ Cr

Once copied to the instrument the lot
and house are able to be set out

L 0D«

v
@4
A

«

Fn ABC 19:04

Page



12d Model Training Manual

11.1.8Sharing the Lot model for other projects

In the next exercise we will be sharing the LOT boundaries from this project

To share the boundary model select Models =>Sharing =>Share

& 1 Share Project Models | =1 | X |
Search by pattern
Pattern
Models
Share Model | Share as
] HOUSE
2| v JloT - Tick the Share check box for model
3 |_ SETOUT POINTS LOT
T I_ Setout Links !
_5 I_ construction snaps data
6| [ o
7 I_ txt bearing
_8 I_ txt distance
ol [

Select Set then Finish

Set Finish|

A
el
= Madels to Remove "1" ]
HOUSE | Inthe model listing the shared model is
or -] highlighted in a different colour
text dimension
tut bearing
tut distance
« »
[ Select
Page 278
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11.2 Cad House Setout

Create a new project as shown previously called CAD HOUSE SETOUT in the folder

C:\12djobs\11.00\Training\Survey\Setout

|‘ﬂ 12d Model 11.0Cla (nt.x64) - Open / Create

)

12d Model

Open  New ‘

Folder name | Ch12ah12.00\traininghs

urveysetout

Project name | CAD SETOUT HOUSE

Create working folder?

Description

CAL2eh 11.00N trainingbsurveyysetouth CAD SETOUT HOUSENCAD SETOUT_HOUSE project

g [B)[0]

11.2.1Share the lot outline from the previous project

Select option Models=>Sharing=>Add

# | Add Shared Models to Project

1 o S

Folder | CA12d\10.00\Training\survey\setout\HOUSE SETOUT

+®—— Browse to the folder

Project | HOUSE SETOUT
Search/Replace
Match sub strings

(@ Pattern expression

—

" Regular expression

o lv

C:\12d\11.00\Training\su
rvey\setout\HOUSE
SETOUT

7™ Select HOUSE SETOUT

.

|
—

Tick next to model LOT

[v Jtor -
»

Add Original Model NamW
1
2

Select Add to share the
LOT model

| Project <HOUS
Add |

E SETOUT > exists
Refresh| Finish |

The model is referenced to the project

Turn on the model LOT and note that shared model has a blue model name

B3 plan 1 [l Plan1

(o= =]

PN R | 1

E3

| WS T e |

l—l

LOT

Select




12d Model Training Manual

11.2.2Read in the CAD file

Read in the file C:\12d\11.00\Training\survey\setout\HOUSE.DWG file by dragging and dropping
using the Explore Working Folder icon as shown previously

i Read DWG/DXF Data = DY ‘
Import method 2015 54bit El . )
. ———————— — Select the relevant format for the your import
File setout HOUSE.dwa || 5017 320t nethod
E]|2013 326it

Pre*postfix for models | DwaG 2015 32bit

|=‘\~ 2 64bit

— 2013 6467 .
Null level value 0 -—_ S01E eab Type in DWG<space> as the prefix for the loaded
Default lineweight [0.25 \\ models
Spline approximation |12 Type in 0 to ensure any 2d data is nulled
Names layer for name ] The rest of the panel can remain unchanged

Images ’ignore— @
Blocks W @
Block attributes lignore= @

Only 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

NONEEEOF

Load sref files

|Finished read

| ———— Select Read then Finish

| Read Finish | Help |

The house outline has been created in plan millimetres and will result in the house being scaled by 1000 if
opened in the same view as the lot.

We will therefore rename view SURVEY to view 2 using option View =>Rename

In view 1 turn on the model BDY only and in view 2 turn on all of the other models. Tile the two views

Elpian1 (o &= ]| EHrianz Bl

BrEeNReEUKNEEE |BEEeE@¥aRENERE
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11.2.3Scale the house models

The imported building has its base units in millimetres rather than metres so we will firstly scale the building from
millimetres to metres

Select option Utilities=>A-G=>Factor

or select the Global Factor icon

= e | 54
PO Y K@@ BT

Global Factor

g
- 10} el
fl Factor ==

Data to factor | Select View icon
Select view 2

=

o

=
™~
m"=

x factor [ 0,001 P> @ —(Type in an x factor of 0.001)
y factor [0.001 - fa] —~ Type in a y factor of 0.001)
zfactor |1 ——( Leave the z factor as 1)
origmxyz - The Origin centre point is not necessary as the house will be
shifted to the correct position in a later option
—— /(Tick check box to Factor text size )
Factor text size
Target

Re p&e\exis‘cing data

| View <2> eXsts
L ’Fat:tc:NFinish ] | Help |

Select Move to original model
icon

(Select Factor then Finish )

Zoom all of the house models
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11.2.4 Rotate the building

We will now rotate the house.
Select the option Utilities=>H-Z=>Rotate

or select the Global Rotate icon

« @ @[@I°r % |12

® | Rotate l = -

y| =]

View

X coordinate | -9565.4752 Q H
Y coordinate | -6358.0589 ﬁ

Rotation angle (dms) |77°41'50" ‘\él\

Clockwise [ Anticlockwise [v \
Target

Replace existing data

Data to rotate _ —10—(Select View icon )

) Select view 2
Rotation centre

The rotation centre point is not necessary as
the house will be shifted to the correct
position in the next option

Type in the rotation. In this example we have
typed in the bearing of the house edge and
subtracted the bearing of the left side
boundary line

Tick Anticlockwise check box )

| angle is valid \CSelect Move to original model icorD
Rotate |<\Finish | Help |
LS ——
4] Plan 2 o || @ | 2|

e

BEEFANRIRE%KERE
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11.2.5Translate the house

We will now position the house into the lot and place the corner at a predefined position
Select the option Utilities=>H-Z=>Translate

or Global Translate icon

=) 2 || =l [

WX @o®orfle ka2

Select View icon )

Translate data

Delta X |1012.6759
DeltaY [5014.1904

(Select the Position icon)

Select and accept the lower left corner of the
house in plan view 2. In plan view 1 pick a
point 7 metres up from the bottom left corner
and in 1.8 metres in from the left boundary.

This is explained in the previous setout option

Replace existingdeta

DeltaZ |g

Target

| "construction snaps data->" selected

| Translate l‘\[ Finish Select Move to original model icon >

Select Translate )

[l Pran 1 el | ] Pian 2 (=@ =]

Ow---{----
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In plan view 1 turn on the house models

Plan 1 =N B %
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11.2.6Create outline of house for setout

We will now create a string around the outside edge of the cad house. This is done in a model called
HOUSE

Type in the name and model name HOUSE in the CAD controlbar. Select the colour Green and linestyle 1
[House jHouse ;"‘I fareen g | ﬂ f1

A weight of 3 will help identify the string from the underlying string

Select option Cad =>Line =>Line string

or Line String icon
() () ) L Ly ) s ) )
xa
AL 2oz
D‘
(Lin stin |

va

C.

o o

Plan 1 | = [=] ﬁl Pick and accept the corner points of the

cad house

[E] Don’t create the string back onto the start

point. Press [Escape] to exit the string
option

To close the string select
Strings=>Strings edit=>Close

or Close icon

Ruermd + -7 d N

| Close l

358G

The dimensioning and setout numbers can be created as per the previous chapter
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11.3 Setout for evenly graded string

In this exercise we will manually import a polyline from cad, regrade the string and create an alignment

upload file for setout.

Create a new project as shown previously called DRAIN SETOUT in the folder

C:\12d\11.00\Training\survey\setout

'H 12d Model 11.0Cla (nt.x64) - Open / Create

i ———)

12d Model
New |

Create working folder?

Description

Open

Folder name | Th12ah 11,00\ raininghsurveyhsetout B

Project name [ DRAIN SETOUT B
v

Cx12ah 11008 trainingysunveysetoutyDRAIN SETOUTA\DRAIMN_SETOUT project

11.3.1Read in the polyline from cad

Read in the file C:\12d\11.00\Training\survey\setout\DRAIN.DWG file by dragging and dropping using
the Explore Working Folder icon as shown previously

% Read DWG/DXF Data  liei=h e

Import method | 2013 64bit

Pre*postfix for models | DWW

Translate 3DFaces to Faces

=]
File | Cx12eh 1L 00 rainit (5]
B

Null level value [0 -—
Default lineweight | 0.25

Spline approximation | 12

Mames | layer for name -
Images | ignore -
Blocks | to symbals -
Block attributes | ignore E|
Only create visible symbols v

&——(Select the relevant import method )

= Type in DWG<space> as the prefix for the loaded
models

T (Type in 0 to ensure any 2d data is nulled )

The rest of the panel can remain unchanged

| {Select Read then Finish )

4| Use 12d Acad colour numbers <y
Create 2d/3d polys from ctrl points v
Head to tail points/lines v
Only load visible layers v
Load paper space
Load xref files v
| is valid
[Read | ¥ [Finish|  [Help |
Page 286




Chapter 11 Setout

Turn on the model DWG DRAIN

(4] Plan 1

ESRECE X"

BEdRaEHNERE

11.3.2 Convert the polyline to a super alignment string
The imported polyline has no height but the string is to be evenly graded from level 20.0 to level 25.0

We will convert the polyline to an super alignment to grade the string.

11.3.2.1 Convert to Superalignment

Select Strings=>Convert

E

—

fﬂ Convert 5tring

New name | DRAIN
New model | DRAIN ALIGN
New colour | magenta

Made

[« ][]

| keep sfring

[PickJ‘M

’Help]

x]

2d String
3d String
Interface
Alignment

Super Alignment -—

Type in a new name and model name for the
alignment

Change Mode to keep string so that the original
string is not deleted during the conversion

Select Pick

Pick and accept the drain string

Pipeline
Polyline
Super
Super 2d
Super arc

- try again -

(_ Select Super alignment ")
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ol ™
B Super Alignment Prapeﬂielblﬂ‘g

(Select full for the label style )

General | Defautt | Start/End | Chainage |

General

Mame [DRAIN
Colour |red
Linestyle i =
Weight .25 E
Label style Frul (=]
Transition type |c| othoid E
Chain file |
Close &
Sync vertical geometry O
Use chainage equalities [

| (Select Set then Finish )

Epian EEES

Ble|=]al< % a4k <5
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11.3.3Create heights for each end of the alignment

We will use the Section view LS to profile the drain string

Select the profile icon then pick and accept the alignment string in the plan view

(o[ @] % | Ssection2 B
Bl2[=]a % % | 2% x| s Bl 2= 1o [ e|2]n]@w x| &) 2 %<
ﬂ‘ld
=)
Sfemegzxes
Q.
.
I, "
Pick and accept the alignment string
Page 289
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Edit SA DRAIN->DRAIN | The alignment editor appears

{G'JQ.JU&EJ{‘E'Q ! XHEJJJ

Edit SA DRAIN ALIGN->DRAIN | To add vertical IP points hold the left button down over the

. . 2 IE £IMT L%, ? v, Part Editors icon then select VIPs Editor

=
=i

E’IPS Editor i
=
e

< I : b

| VIPs properties set

0 ) G e (e

——————)

Press Set to exit the option

then select Finish
Select Yes to confirm finishing

Toggle on the Grades in the Section View

-
gl Vertical IP Properties
Active |Visible |VIPtype |HIPref |Chainage |Height [Speed Radius |KValue|l| Type in 20 for the
1 [v [v length 0 20 0 | height of
Il 2 |7 |7 Length 4141158 25 0 0 Chalnageﬂapd
25 for the height
> I_ I_ of chainage
414.1158

To exit the alignment editor hold the left button down over the Finish icon

Bl G E% K ERE
) 1.207% .
00 . DPoR -100. 000R 500. D00R_ -190.000R  -20.000R
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11.3.4Create Upload file

The alignment string can now be converted to an upload file for a number of survey instruments.
We will create a Topcon upload file as an example

Select the option Survey =>Topcon =>Write RD3 file

ifl. Create RD3 Road File

-
:I:lg

RD3 Job

| DRAINRD3

Alignment string

Report vertical alignment

[N ALIGN->DRAIN [ |-

Report X-sections ]
¥-sections model | -
Start chainage for X-sections | 0 e
End chainage for X-sections |414.1153 e
| "DRAIN ALIGN->DRAIN" selected

)

A

Select Write to create the upload file

/Cl“ype in the file name DRAIN )

Select the Alignment pick icon an
then pick and accept the alignment
string

) ick check box to Report Vertica
Alignment

Once copied to the instrument the alignment string can be setout

m Stake Road

[l

l Road DRAIN | FE

/" Start Stn 0+00.000 m

1 Ant Helght 2. 000

Stake Report
My Road Report

|

or ]

Transition Points

T 222PM
W= 26/12/2014



12d Model Training Manual

11.4 Setout for polyline culdesac string

In this exercise we will import a 2d lip of kerb polyline from cad and create heights from a provided layout
drawing

KTP.97.565

o~
=
i
w
=
o

2

Create a new project as shown previously called CULDESAC SETOUT in the folder
C:\12d\10.00\Training\survey\setout

¥ 12d Model 11.0C1c (ntx64) - Open / Create P ™

12d Model

Open  New ‘

Folder name | C:\12d\11.00\training\survey\setout IEI
Project name | CULDESAC SETOUT @I
v

Create working folder?
CA12d\11.00\training\survey\setout\CULDESAC SETOUT\CULDESAC_SETOUT.project

Description
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11.4.1Read in the polyline from cad

Read in the file C:\12d\11.00\Training\survey\setout\CULDESAC.DWG file by dragging and dropping
using the Explore Working Folder icon as shown previous

“f Read DWG/DXF Data =18

= ‘/CSelect the relevant Import Method )
Import method [ 2015 64bit E}'
File [ CA\12d\11.00\trainit

| :
Pre*postfix for models | pwa -t “/C Type in DWG=space> as the prefix fo§

the loaded models

| _,/’< Type in 0 to ensure any 2d data is nulle@
I Null level value [0 - |

The rest of the panel can remain

Default lineweight [0.25 unchanged

Spline approximation | 12

Names [ 1ayer for name
Images | ignare

Blocks |to symbols
Block attributes | ignore

Only 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

Load xref files —
| /CSelect Read then F1n1sh>

o EEEO~ELE]

[Read]k[m] [Helpl

oo
BRrfARReRxNEEE
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11.4.2Filter the string

We will filter the imported string to ensure there are no duplicate vertices at the tangent points

(Toggle on the vertices and Vertex indices )

Plan 1 =8 Eol o

BEEAN @ ER L =
Toggle "1" 22
Culling [off]
Text [on]
Linestyles [on]
Sewer [off]
" String text [on] 4
Vertices [on] 4
7 Vertex indices [on] 4
Z values [off] 4
String names [off] 4
Attributes [off] 4

Arc centres [off]

Tin contours [off]

Tin edges [off]

Tin flow [off]

Tin solid [off]

Grid [off]

Rasters [off]

Clouds [off]

Vertex/Segment UID's [off] *
Point id's [off] 4

Occasionally duplicate vertices will occur. These are highlighted by the overlapping Vertex numbers
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We can filter (remove) vertices on a strings which will prevent problems when paralleling strings at a later

stage

Select option Utilities =>A=G =>Filter =>Vertex filter

or Global Filter icon

R¥uNx@e®or
(Globa fite

{Select the String icon )

Segments with attributes | Ignore / Skip

( fﬂ“ Filter adjacent vertices in { = | \ﬁr
Data to filter
LesE e T
String |ERB LIP->KERB LIF | et
Dimension |3d B@__
XY tolerance | 0.001
Z tolerance | 0.001 T
Vertices with attributes | Ignore / Skip @

Select the String pick icon then select
the string

\<Select Dimension 3d>
./@ype in tolerances 0.001 )

_/Set target to Move to original mod

Replace existing data

| 2 points weeded

inish

:

replace

—(Select Filter then Finish )
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The duplicate vertices are removed.

Plan 1 \ =N Eol =™




Chapter 11 Setout

11.4.3Segment the string
We now segment the string into the equal parts shown in the diagram at the start of this topic.
Firstly toggle off the vertex indices.

Select option Strings=>Strings edit=>Segment strings

F<lPran 1 E=RECR X"
ERIRICYSIES Y EY 3| CE =Y

@ Segment String = 28

’ Pick ] lPrevious] l Next ]
Method | by number (=]
No. of parts 4

|

—— |
/|/4/i5 valid

( Select Pick then select the first segment )/

Gype in 4 as number of parts )/ ||y [Process] [ Finish ] [ Help ]

(Select Process )

.Repeat for each segment of the string

S oo
EEEEEEOEEREEE
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11.4.4Add heights to string
Heights will be added from the diagram
Toggle on the Z values (No levels appear yet)
To edit the string select Point height icon

‘{'JI

22 ARAV 7 LBRA

Q‘

[Pian 1 o e

EraddeWxKeRE

@ Typed Input

Height | 34,047

|
Pick and accept the first point and then type in height [Enter]
Repeat for all of the points

Ealpran 1 E=REoE ™
BFdeEUxNERE
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11.4.5Parallel the lip string for setout
The lip will be paralleled to create setout points. The heights will be raised 0.11 to relate to the kerb level
and the offset will be 0.5 behind the back of kerb

Add a new name and model KB OFFSET 500 to the cad control bar

foFFsET 500 E kB OFFSET 500 ﬂ fred | ﬂh =

Select String Parallel icon

5
QU ¢ D7

X

= Parallel
Flel L Lo | [ Select and accept with direction the kerb in a )
(=) clockwise direction /

Type in offset -1.1 [Enter]

B | Typed Input Lﬁ
Offset distance | -1.1 ﬂ

Type in offset height 0.11 [Enter]

i | Typed Input Lﬁ
(Offset height [011 I

E=NEON %"

The creation of the point numbers for upload is discussed in the previous chapters
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11.5 Triangulation setout

In this topic we will use a triangulation of a surface to create an upload file to be used in a data collector

Create a new project as shown previously called ROAD SETOUT in the folder

C:\12d\11.00\Training\survey\setout

-

1-ﬂ Open / Create

12d

Open

Model

Falder name

| CA12d\11.00xtraining\surveyysetout

Project name | ROAD SETOUT

Create working folder?

Description

CA12d\11.00\training\survey\setout\ROAD SETOUT\ROAD_SETOUT.project

= ([E)[D)

11.5.1Import 12da file

Read in the file C:\12d\11.00\Training\survey\setout\ROAD SETOUT.12da file by dragging and

dropping using the Explore Working Folder icon as shown previous

fﬂ Read 12d Solutions Archive Data

= e |

Files

Many files []

File to read

| tout\ROAD SETOUT.12da

Use pre*postfix for tins
Use map file model when pt/line changes
Allow #include to be used

Convert 2d,3d,4d,poly.face interface to super

MEopooo

[Read | “® [Finish |

| —(Select Read

Plan 1

BErNReEENERE
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11.5.2Create upload file of the triangles

The triangles can be written to an upload file. We will create a Trimble TTM triangle file

Select option Survey =>Trimble =>Write TTM file

-

$,. Create Trimble TTM Triangles File L=l
— [SMITH ST "__(Select the tin SMITH ST )
Job name [SMITH ST TIN <’_,_’_CType in Job name for the tin )
| v
Trimbile tin file | SMITH STttm ~ ~<a— @ —(Type in a file name )
File <SMITH ST.ttm> will be created

(Select Write to create the file )

The number of triangles selected are
displayed

Humber of triangles in selected po X]

3 ! The number of triangles selected is 11482

Da you want to continue

Select Yes to continue

The file is created
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11.6 Road Setout

In this topic we will create an upload file of the horizontal and vertical alignment along with the strings or

cross sections. We will use the previous p
described in the previous chapter

roject otherwise create a new project and read in the ascii file

Turn off the model tin SMITH ST and then turn on models SMITH ST SECTIONS and

SMITH STRINGS on the road models

Plan 1

ESRECE %"

11.6.1Create upload file of road alignment for Leica 1200

The Leica 1200 Road Runner program can accept the alignment and strings for a road setout

Select option Survey=>Leica=>1200=>Roads

= |

# | Create Leica 1200 Road Files

Job name SMITH ST ~——
File name SMITH ST.xml

Leica_LandXMLtr: O

Transition mapping

Write Finish

Create database _P
Put all stringlines in a layer [+
Folder for DBXs [ CA120\10.00\Trait (5
Simple IAdvanced I
Alignment string ’m &
Include alignment in layer I_—
Stringlines model ,m s
Layer name FSL ‘\E
[ "ROAD CL- Il

\CType in SMITH ST as job name )

The file SMITH ST.xml will be created alo
with the database files

Tick the check box to Create database )

1@

The road will be a simple one with only the
finished surface layer to be uploaded
}5

Pick the Alignment string icon then select t
alignment string.
@

There is a string at the crown so the alignme
won’t be used in the layer

Select the model of the strings)

Type in layer name FSL)

| ——(Select Write
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17:13 IR % I} Onboard the Leica the strings are cut at the
CeT I s DR

=]=] STD required chainage and a section can be
viewed

Line name : SHITH ST 100

|

AT
CONT | cH+ | CH- | SEG | | PAGE |
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11.7 Setout reports

The final position of the Setout points can be checked against the design in a number of ways

We will look at three ways

11.7.1Read in Ascon survey

We will read in an ascii file of the ascon survey. The file also contains some design positions of light poles

Read in the file C:\12d\11.00\Training\survey\setout\ROAD ASCON SURVEY.12da file by dragging
and dropping using the Explore Working Folder icon as shown previous

# | Read 12d Solutions Ascii Data = P
Ascii file Advanced [
File to read "ON SURVEY.12da 3

L=
Use map file model when pt/line changes I
Allow #include to be used [
Convert 2d,3d 4d,poly,face interface to super [
¥

Read | mm |

<] Select Read

Plan 1

BN RN =X

-t
4+

BdNREMKERE

+
+
L+
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11.7.2Calculate the differences between the design and as constructed data
Select option Report=>QA Reports=>Check survey points vs design points

- ~
# ' Check Survey Ptz vs Design Pts (3] . E‘_lé]

Main lSettings]

Data source - survey

@ @ @ s - Select the model ELEC LIGHT for the
Model [ELECLIGHT survey model

S—— IS ‘/<Sel§ct the model DESIGN LIGHT for th§
— design data

Report file [IGHTS ASCON.rpt - @,_—/CType in report name LIGHTS ASCON )

Search radius bs  <e—lkilll / Typein distance from the design point to look

Match by Pt Id F \Gor a corresponding as-constructed point

Tolerance method [Chainage-Offset | |1 Select Chainage-Offset as the toleranc?

Centrol String m method

Chainage tolerence IUUS—

Select the Chainage String button then select

Offset tolerence pos the alignment string to report the chainages
Elevation tolerance 0.03 WE ] and offsets from
[ is valid

Type in the tolerances in chainage, offset and
elevation

Finish

Select the Settings tab

- .
§ ' Check Survey Pts vs Design Pts (3] . EI_Iﬂ_hJ
Main Settings l
Report column widths,
Point 1d width 10
Code width 12
Model width 25
Easting/Chainage width 12
Northing/Offset width 12
Level width 12
Distance width 12
Tick both boxes to Report design coords and
Report desi d 7
Eport design coords report as csv file
Report as C5V?
[ is valid
Finish
Select Run
Report file [IGHTS ASCON.csv Return to the Main tab and

open the report file
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Survey Tolerance Check between survey data and design model <DESIGN LIGHT>

Parameters

search r
Tolerance M
Chainage tole
offset tole
Elevation tole

Results

adius:
ethod:
rance:
rance:
rance:

0.500
Chainage
0.050

-offset

| Model

Chainage

| Elevation

| Distance |

LP
LP

LP
LP

LP
LP

LP
LP

LP
LP

ELEC LIGHT
DESIGN LIGHT

ELEC LIGHT
DESIGN LIGHT

ELEC LIGHT
DESIGN LIGHT

ELEC LIGHT
DESIGN LIGHT

ELEC LIGHT
DESIGN LIGHT

205.
205.
-0.

203.
203.

200.
200.

198.
198.

195.

11.7.3Check asbuilt strings against design strings
Turn on the design models strings SMITH ST STRINGS

2 =lal <] el @] % x|

=10l x|

L (As built string (red) )
—( Design string (orange))

— Control line )
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11.7.3.1Calculate the difference between the ascon string and the design string
Select option Report=>QA Reports=>Check asbuilt string vs design string

# ° Check As Built String vs Design String o e S
As built string EDGE PAVEMENT-> [ 1x g Select As built string button then pick and accept the
Design string i 5T STRINGS->ecbr red ascon String
Control stri = . . :
HAEER ELEE L \ Select Design string button then pick and accept the
design orange string
iE sl T T 2L Right +ve ' |PSelect Control string button then pick and accept the
Report vertical difference Above +ve @ \alignment string
P Leave the reporting differences as shown
Report at regular control line interval .
Difference unite T & Tick all of the check boxes
Report interva T ] T Setthe difference units to Metres (3dp)
Start chainage 0 . \\{Type in 5 for the report interval)

End chainage he start chainage is kept as 0 but the end chainage is

changed to 40
(Type in 100 (mm) for the range to check)
Type in report name PAVEMENT EDGE ASCON

Offeet Corridor

Report file

'AVEMENT EDGE.rpt (]

[total 14 peints reported

Select Report

Report file Im J +/<Open the report ﬁle)

Macro i Asbuilt_vs_design_h_z_dif_01
Report file name: PAVEMENT EDGE ASCON.rpt

Check design string using as built string
Design string "SMITH ST STRINGS->eobr” compared to
As built string "ROAD EDGE PAVEMENT->"

Contraol string "ROAD CL-»SMITH ST"

Date: Fri Dec 26 13:46:10 2014

vertical difference is Asbuilt minus Design. .
That is, vert diff is positive if Asbuilt is above the Design

At As Built String vertices:

Relative To CentreLine Asbuilt Coordinates Asbuilt  Design Horz-Diff vert-Diff

Chainage offset Easting Northing Level Levegla mm mm
0.010 3.010 42987.051 37447.856  208.901  208.909 10 -8
9.995 2.997 42977.569 37444.726  207.629  207.627 -3 2
20.003 2.998 42968.061 37441 .602 206.348 206.342 -2 6
30.037 2.985 42958.533 37438.455 205.049 205.053 -15 -4
39.990 3.011 42949.070 37435.372 203.770 203.776 11 -6

Relative To CentreLine Asbuilt Coordinates Asbuilt Desi?n Horz-Diff vert-Diff
Chainage offset Easting Northing Level Leve (mm) Cmm)
0.000 No drop
5.000 3 42982.312 37446.292  208.265 208.268 4 -3
10.000 2.997 42977 .564 37444 725 207.628 207.626 -3 2
15.000 2.998 42972.814 37443164 206.988 206.984 -2 4
20.000 2.998 42968.064 37441.603 206. 348 206.342 -2 6
25.000 2.991 42963.316 37440.035 205.701  205.700 -9 1
30.000 2.985 42958.568 37438.467  205.054  205.058 -15 -4
35.000 2.998 42953.814 37436.918 204.411 204.416 -2 -5

40.000 No drop
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11.7.4Check as constructed points against the design tin

B Plan 1

=10l x|

B¢ =|@fx]x]a] @)% | s

11.7.4.1Calculate the difference between the ascon points and the design tin

Select option Report=>QA Reports=>Check points vs tin

-~

Select TOPO SURFACE LEVEL as
Qhe model of shots

\\<Select SMITH ST tin to check againsD

# ' Check Tolerance Above & B-EE:w.Design Tin |l
Medel of shots ’m @1
Tin to check against ’W
Above tolerance (mm) ’1[J=
Below tolerance (mm) ,1[J=
Layer depth (mm) T

Report file [VEMENT ASCOM.rpt

Report vertex id

DAD CL->SMITH ST [ ]

Report ch/off to centre line
Select Align

[ "ROAD CL->SMITH 5T" selected

Report file

Type in above and below tolerances in
mm

Type in 0 as the layer depth)
ype in report name PAVEMEN'[)

ASCON

To reference the points to a control line
tick the check box

Pick Select Align then pick and accept
the alignment string

(o 2\

Select Report

ENT ASCON.rpt alf— Open the report file



Chapter 11 Setout

Macro: |
Report file name:

Check of Model
Tin
Centre Line

Above tolerance (mm):
Below tolerance (mm):
Layer depth (mm)
Date:

Chainage offset
0.0788 1.8531
9.9057 1.8026

20.1088 1.8402
29.8502 1.7899
39.9858 1.5833
39.9568 -1.7432
29.9570 -1.4609
19.9605 -1.4179
9.8829 -1.4837
0.0234 -1.5315

Points_vs_tin_z_dif_panel

PAVEMENT ASCON.rpt

"TOPO SURFACE LEVEL"
"SMITH ST"
"SMITH ST"

10.0
10.0
0

.0
Fri Dec 26 13:58:13 2014

As Built Coordinates

Easting North
42987 .3465 37446.
42978.0267 37443,
42968.3222 37440.
42959.0837 37437.
42949.5195 37434,
42950.5858 37430.
42959.9974 37434,
42969.4805 37437.
42979.0747 37440.
42988.4560 37443,

ing

7358
6191
4686
3788
0173
8663

compared to

Point
Level

Desi?n
Leve

vert_Diff

mm

outsi
Toler

coocoounoooo

de of
ance

10.5 above

Relative To CentreLine

Name/notes
A
B
C
D
E
F
G
H
Page 309
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Chapter 12 Subdivision Design

Subdivision Design

In this exercise we will create a subdivision using a defined outline and explore the various options
involved in creating and reporting lot layouts

[2] Plan 1 ==
BeEaNReE¥NERE

535 330
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12.1

Setting up a New Project

To begin create a new project called SUBDIVISION in the Survey training area

First, double click on the 12d Model 11 Ml

icon to bring up the Project Selection 1

panel. j G
12d Model
11 - 64 Bit

T 12d Model 11.0C1c (ntx64) - Open a Recent Project e

12d Model I ]

Path Name Versio Databas: El \;l afe X @ |;|

version
lC\t2a\100wamng suvestsecuLDesac sendi i1 |
C\12d\11.00\training\survey\set CAD HOUSE SE 11 1111
C\12d\11.00\training\survey\ge' DETAIL SURVEY 11 111
Ch\12d\11.00\training\survey\set HOUSE SETOUT 11 1111
C\12d\11.00\training\survey\SU SUBDIVISION D 11 1111

No description set

Full path | tout\CULDESAC SETOUT\CULDESAC_SETOUT project &
Last access | 26-12-14 15:00:07 I@
Registry file [c\12d\11.00\user\env_configs 4d E)
| i
| %]
| ki
[oen
El B
Browse New Nodes M Iﬂl

Select New button to bring
up the New project panel.

Create a project under the folder C:\12d\10.00\Training\survey\ called SUBDIVISION

r

e |

lﬁ 12d Model 11.0C1c (nt.x64) - Open / Create

12d Model

Open  New l
Folder name | C\12d\11.00\training\survey
Project name | SUBDIVISION

Create working folder?
CA12d\11.00\training\survey\, SUB DIVISION\SUBDIVISION.project

Description

9 BT
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12.2 Create the surrounding boundary

We will firstly create the string around the edge of the subdivision

Select option Survey=>Extras=>Bearing/Distance Entry

i '
1" Bearing/Distance Entry Eliu

Mame

Model

Colour

Linestyle

Scale factor

Point number [none

_——(Type in a model name SURROUND )

a——FSelect the colour purple )
a—Select linestyle 1

|_———(Type in Scale Factor 1)

We will not be using point numbers so sele
none

D

Start point coords [1000 5000 -

Start point id

Use z-value

Distance

Bearing (dms)

(Type in start co-ordinates 1000 5000 )
We will not be using heights so untick t@

check box

We are now able to type in the bearing and distances around the edge of the boundary

Start point id || ||12
Type in the bearing and distance of the string around the
surround boundary Usez value
J Bearing (dms) Distance
Select the Enter or Tab key to move between cells. 1 2844350 ol
After typing in the distance press Enter to create the next T3 273.4410 4.5
line "3 3485530 36.2
Use the bearing and distances as shown in the example on 4 2734330 70.70
the right "5 279.07 43
5 3443230 39.50
74549 31.20
g 5413 30
g 92,1830 60.20
0 93.44 85
117830 7492
2[171 52,67
p s I—
When all lines have been entered select Process then
\Finish >\ rse string edited
-\‘T:;r [Process| | Clear | | Finish | [ Help ] B
- "y
Page 313
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In plan view 1 Turn on the model SURROUND and zoom all

[a]Plan 1 F=EFar
B ERMNER % X (e[ (E

To check the distance between the start and end point select Utility=>Measure=>Bearing/Distance

or Measure Bearing/Distance icon

|
El[j@&ﬁﬂhﬁ%h&gﬁ;
A, L

|Measure Bearing/Distance l

.

Zoom in to the start point then select and accept the start and end point

(5] Prana E=2 o
B2 =R N @ % X )@@

wi Measure Bearing/Distance =

Mode [ disjoint E]Scale factor [1
Bearing  [|Math angle [ |Special for same string [ |XY grades

\ brg = 357°13'30.53" plane dist = 0.001 ellip, dist = 0.001

[dx = -0 dy = 0.001

If an error is found the relevant line can be corrected in the Bearing/Distance Entry panel and re-
processed

Select Finish to exit the panel
The string now needs to be closed to form a polygon

Select the option Cad =>String =>Close

E— = = L7

>
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12.3

or String Close icon

<. |

AU & B £ # -/ & 07 4% W
% a | String Clnsel

Select and accept the surround string

Duplicate the surround

The surround string is to be duplicated in a new model called BDY. This new model will be used in the
subsequent lot calculations

Select Strings=>Strings Edit=>Duplicate

~

# | Duplicate String |5k_|i -
Type in new name and model
New name BDY ‘@f’/ name BDY
New model BDY ﬂ Select colour Red )
New colour red [ | Select Start

name <BDY= ok
Start Finish | Help |

Select and accept anywhere on the SURROUND string
Now turn off the model SURROUND and turn on model BDY

alpran 1 =8 Eof >
BEEANYeAxKERE
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12.4 Open the Boundary string
To help with future calculations using the boundary string we open the string at this point.
Select option Strings=>Cad=>Change Strings=>0Open
or Cad string open icon
|
e Rt P EAAE et R A 8
“| Emgoee

D

then pick and accept the boundary string

12.5 Create Road Centreline

The centreline of the road reserve will now be created

Type a new model name CL in the cad control bar and change the colour to blue

I | @ oL ﬂ Iblue |§|| ﬂ I = =

Select the option Strings=>Cad=>Lines=>Traverse create

or Traverse icon

Nl el el el e e

2l 2 # Ll v < 2

. fraverse]
OJ |

r"'| Enter XY Z: .
Press the space bar then type in 965 (space) 4998 [Enter]

‘Enter)(YZ: 965 4998 |

(m ' Typed Input ﬁ
‘Enter bearing [350°30'00"

Press the space bar then type in 350.3000 [Enter]

= | Typed Input == Press the space bar then type in distance 90 [Enter]

‘Enter distance |90

Type in the next bearing as 273.45 [Enter| and the distance as 103 [Enter]

Press [Esc] key to exit the traverse entry
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[=2]Plan1 =il =<
ER R EYEESIY EYE N E =)

=

To insert a curve into the centreline string select option Cad =>String =>Join fillet

or select the Join fillet icon

.
UU B £+ &N AR W

|Jo.’n fillet i

9

Ealpran 1 ESRECE X"
BEfadRaEHNERE

Select up the first straight with
direction and accept. Pick along the
7 second straight with direction and
- accept
Type in the radius -20 [Enter]
# | Typed Input ﬁ
\\ Radius -20 ﬂ

Ealpran 1 ESRECE X"
BEfadRaEHNERE

3 The curve is inserted
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12.6 Create Road boundaries

12.6.1Parallel centreline string
The road boundaries will be created parallel to the road centreline
Set the name and model to BDY by matching an existing BDY string

Select the Same as icon

a ’_ Pick and accept one of the
Y mepi—

. (R boundary strings

The cad control bar will self populate
'BDY [BDY

Select the String parallel icon

red @| |1 5|—

QYOO Ay ANy

| Parallel l

SoEN

The default parallel type is full
() parallel «[Full] Pick string to parallel or type (full, (p)artial > [picks] [fast] [Menu]

Select the string with direction Plan 1 - - EI@
and accept \\\\EEBEEEEEQEEEE

( # | Typed Input [ =% |

‘Of‘fset distance | -7.5 L

Type in the offset for the left as -7.5 [Enter])

# | Typed Input ﬁ
|O1"fset height  [[} &

Type in the offset for the height as 0 [Enter] )
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-

E3]Pran 1 (o | @ || = |

BEFANYRE%KERE

The centreline string is
paralleled

Repeat this for the other
side of the road using
offset 7.5

Plan 1 [ ol ]
B =N @)@ % X [=)(E

Both sides are paralleled
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12.6.2Convert arcs to chords

The arcs along the road boundary are to be converted to chords. These are created on the outside of the
right hand curve and inside the left hand curve

[alPlan1 =R [EoN <™
BREMEXQR% X @ E

Select the option Strings=>Strings Edit=>Arc to chords

| Arc to Chords E‘_Ii:—hJ Select Pick

Select and accept the inside curve
Pick Previous‘ Next ‘

Convert mode inside 1““\(86[ the Convert Method to inside )
Method no.of chords 7| T ————(Set the Method to no. of chords )

T 2 -— _m| -
0. ot chords 2 —\CType in 2 for No. of ch0rds>

Process| W

[l Pran 1 E=REER X
BN R/ E

The arc is converted to
two chords

Repeat the process for the outside arc creating three chords on the outside
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-

# | Arc to Chords

)
[ Select Pick

Pick |
Convert mode

Method
MNo. of chords

Previous| Mext |

outside ﬂ
no. of chords ﬂ
2 < B

Select and accept the outside curve

C?et the Convert Method to outsid@

Set the Method to no. of chords)

(Type in 3 for No. of chords )

"BDY-=BDY" selected

Process‘ M

——Select Process)

Plan 1

E=SEcE

gde
u

Bl#=|a % %| & 2| % x| 2|

Toggle on the vertices and vertex indices

4l Plan1

= | &[]

e

D
T

BN @@ mm

Toggle "1" @
Culling [off]

Linestyles [on]

Sewer [off]

Text [on] ’
»
Vertex indices [on] ’
Zvalues [off] r
String names [off] r
Attributes [off] r

Arc centres [off]
Tin contours [off]
Tin edges [off]
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N
FEEREOEENEEE

(Two vertices are now redundant »—

To delete these points select
Cad =>Delete =>Vertex

or Vertex delete icon

vy
B
"\fm | Wertex i

Select and accept the two points

The points are now
deleted

] Plan 1 E=SREcE X"
BN RE
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12.6.3 Splay the road intersection boundaries
The road intersection boundaries have to be splayed using 3 chord truncations.

Zoom in to the road intersection

12.6.3.1Trim and delete boundary lines
We will use an option to split the strings at the intersection points
Select option Cad =>String =>Cross Split

or Cross Split icon

b

(R

QUPRL v hN Al LS e s

5‘%‘ L‘x E

| Cross split |

[l Pran 1 =0 ol
ERRRISIESICYEY AT B

Select and accept the two
intersecting lines 7

Repeat for the other side of the
road

[l pran 1 E=NECE ™Y
BrrKReEHNERE

The strings are split at the
intersections
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We will now delete the redundant strings

Select option Cad =>Delete =>String or String Delete icon

A
% ¥
|String i

Plan 1 E=R Nl ™"
BEEreNaeHNERE

(Pick the three strings %

[l pran 1 E=EoR X
BN YaEHNERE
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12.6.3.2Fillet corners

Before splaying the corners the segments have to be joined to create one string. Filleting the strings with a
zero radius will join the strings and remove any duplicate points

Select option Cad =>String =>Join fillet

or select the Join fillet icon

\

QUPRL #7087+ 5 B |

loin fillet

Plan 1

SR RN

étlect with direction and accept the\—_| |

first segment

Gelect with direction and accept tha\\

second segment

# | Typed Input

o

‘Radius IE}—H

Type in radius 0 [ENTER]

BN ERE

(Repeat for the other side

-

Plan1

(= [= =]

BEEEEREE KR E
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12.6.3.3Create corner splays

Select the option Strings=>String Edit=>Corner Splays

# | Corner Splays

—

P

. /(Type in 3 for the number of chords)

No. of chords |3 -

Convert mode |tange

nt length

Tangent length | 8

Keep original string

ol

miLl @&i

From the Convert mode choice list select
tangent length

\(Type in a tangent length of 8)

Untick the Keep original string check box)

| chord Iength:a'm’/
Pick | “®Finish|  Help|

. Select Pick

/Select and accept the left si
\ntersection point

d?\

The truncations are created

Plan 1 =0 Eol 5
BEEREE XD E

\

&

3

Plan 1 E=B[E=E
BEEeNYaYHK R E
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Repeat for the other side of the road
Select Finish

Plan 1

fo -6

B FEFRAEXKEEE

12.6.4Create Cul de sac head

We will now create a cul de sac head manually. Before continuing ensure the current model is BDY and set
the default colour in the Cad Control bar to red

12.6.4.1Create Circle

DY @ [sDY il fred g |

Zoom in to the end of the subdivision road

Select option Cad =>Circle =>Centre and Radius

or Centre and Radius icon

ea ||

pa |R = =~z

Qlobze o oo@o o]

C.
AL

/2, 9)

of the road

Select and accept the point at the er@\

Zenkre and RadiusL

Plan 1

E=EECE X

BEFFREERRENEERE
rd

-
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B | Typed Input ﬁ
Enter distance |125—

@ress the space bar and type in the radius of 12.5 [Enter] )

[l pran 1 =8 Hol =
BFNeeExERE

=

The circle is created

o
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12.6.4.2Create boundary lines around cul de sac head

Prior to creating the trapezoid around the circle we need to create an offset point for the orientation of the

trapezoid

Select option Cad =>Points =>O0ffset

or Offset icon

Bl e ~om o Atz 1 L S A e

21

Gelect top edge of the road bounda@

string with direction

Select and accept the end point of t
string

Cl"ype in the distance 0 [Enter]

CType in the offset -5 [Enter]

The offset point is created at the ed
of the circle

tﬁ\

Offset

.

i3] Plan 1

o=@ [=]

@

HFeNaEE N R E

o

|Distance along string from contral | g

.

“fl. Typed Input \ &J

7

X
o

|Fina| offset from string | -5

[a]Plan1

RN NoR =3

ERIRCYHIESCYEY A== =

\
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We now create an 8 sided trapezoid about the circle

Select option Cad =>Polygons =>Polygon Circumscribed

or Polygon Circumscribed icon

LN

abic 4

mn@ﬁm@ma

gan Ciru:umsu:ril:uedl

-

Select and accept the point at th
centre of the circle

Type in the number of sides as 8
[Enter]

Plan 1 =@ [R]

ERIRIEYSIESCYEY PR By =)

+—
[ | h_\_\_\_\_\_‘_\—\_
wfl, Typed Inp &J

|Number of sides | g [ﬂ

.

Select and accept the offset point | |

to position the shape

[alPlan1 =N e
BEFNFaEHK R E
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EalPlan 1 = G

B faN¥eaEx=pE

The trapezoid is created around
the outside of the circle

Delete the offset point used to
create the trapezoid

(Select Vertex delete icon >/

N

B3

Vertex Delete

Delete the circle and right segment of the trapezoid using delete options Cad =>Delete Strings and
Cad =>Delete =>Segments

or String Delete icon and Segment Delete icon

~a |

vd
Bl % » i
S

W, ring Delete

Plan 1 o] el

’.’f
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Fillet the trapezoid to the road boundary strings
Select option Cad =>Change strings =Join fillet

or Join Fillet icon

| TF ta
QULR L+ A0 s+ 8

Lo, |\ | Join fillet |

Pick and accept the two strings —
Qvith direction >\ e E=NECE X"
=S YR S R =)

# | Typed Input ﬁ
Radius ] ﬂ

Type in the radius 0 [Enter]

Repeat for the lower edge —_ |

[l Pran 2 =R oy =
BErdRaEHKEERE

B
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12.7 Create lots

12.7.1Split string at starting edge

Before we start creating lots the front and rear boundaries should be separated. This is achieved by
splitting the string either end of the start and end edges of the lots

Select Cad =>Change Strings =>Split

or Split icon

N

|
QUYRL A4 NANE+L 87 0 s

rl

<

Split

4,

Zoom in to bottom right of the subdivision

We will split the string at vertex2( Select and accept string from 1 to 2
p g p g

Select vertex 2

E=H EER 5

SOEEANEE]E

gt

(Select and accept string 24 to 25 )\

(Select and accept vertex 24 >/

7 @6\
Select Finish on panel
Toggle off the Plan 1 | = ” (=] ”ﬁ|
vertex numbers = =
B=eNKe @ e @ E
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12.7.2Create lots by different methods
The first three lots will be created by specifying a minimum area for the new lots

Select option Design=>Estate/Lots=>Create lots=>Create lots

B " Create Lot = 22
Lot settings | Type in model name LOTS
Model for ot [LOTS /< yp )
i Select view 1
Wiew for lot [1 E -t view
Lot colour [purple Tl <a——(Select colour purple)

Min area 200 4__/@__,_——CType in 800 as minimum area)
Min frontage [g 4/”_@—————<Type in 8 as the minimum frontage)

Area tolerance ||:|,|:|1
Lot <id || " Select Pick front and select and accept the front boundary
o SIEEs string with direction
Pick front BDY-=BDY
Pick back| | BDY->BDY Select Pick back then selec.t and.
accept the rear boundary string with

Pick edge| |BDY->BDV direction /

Method Select Pick edge then select an

Method for lot |perpendicular @ ccept the start edge

Pick front/back| | BDY-> ?{

| Glrian =~
[Process] [ U/nélo ]/[tinish ] @E]

Select Method for lot choice icon then select

perpendicular
Methiod
Method For lak DEI’I:IEI'IdiELIlEII’ ﬂ /
] Select Pick front/back then select and accept the front
Pick. front /back . .
ko s boundary line. Pick somewhere away from the corner splayD

"@elect Process to create lot )
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ER = \ﬂ/lﬂ/
BRI RE

The first lot is created with the new
edge perpendicular to the road frontage

N;)Xlillanigcekthe Method for lot to Plan 1 E\@
paraterp B 2] @ 2 %[ 2% <| 2]

Method

Method for lot ||:|.arallel pick zl
Fick an edgel | LOTS-=lot

Gelect Pick an edge and select t@/ I

previously created lot edge

Select Process again

4| Plan 1 e
BRI SIESICYEY BN =)

A second lot is created
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Select Process again

Plan 1 EI@
B RRQE X R E

The third lot is created

The next lot to be created will not have a minimum area but will have a new edge bound by two
existing vertices on the front and rear boundaries. We will use a new option to create this lot.

Minimise the Create Lot panel

EalPran1 (o | &3 || R®]
Pan up to the top right of the

subdivision FEEEXEE X R E

The new boundary edge will be ;

created from the shown vertices

;
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Select option Design=>Estate/Lots=>Create lots=>Create lots by picking segments

(Select model LOTS)

CSelect colour purpleD\— Model os s

Tick the check box to Join first and \_w ﬂ
last segment Joint first and last segments 3

( Select Pick sides )

® | Lot creation - pick sides = %

Pick the segments with direction
clockwise from top right vertex

P Pick sides BDY-=BDY

| undo completed

Process| Undo | Finish |

i3] Plan 1 o || @ | = |

BeEedYaE¢eRE

Take care to zoom into the small \r
|

segment at the front

The no. of segments: 4 is shown

| no. of segments: 4

Process | Undo |

|
\
|
:
|
\

Finish |

Select Process to create
lot

Select Finish to exit

The new lot is created

4l P1an =R
BrreReEAHNKERE
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To display the area select Strings=>Inquire

or String Inquire icon
|

n 2kl O @ %l 2 B Ef

M‘ Skring Inquire
El
A , —
Seiect a;lywhere on the lot edge but do O =
not confirm = —
BFrNRREURNRE
Information @
General
If the lot polygon is highlighted the area E‘IOIZTEPTLST[;O] LeperRnen
is displayed in the Information panel o

L} Type = Super

Type like = Polyline

Press Escape key to exit the Inquire R

option \‘-\ Line style = 1
Pt/line = line
Closed = Yes

#D
[ Area = 1006.012
e70 UL oL

The next lots will be created using the minimum area panel again

Pan left from the last created lot

afPlanl ool
HENRYR% X R/ E
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Restore the Create Lot panel

Plan 1

® | Create Lot

. X

Lot settings

Model forlot | LOTS ﬂ
View for lot 1 E

Lot colour purple ﬂ ’/(Change the Min area to 1100 )

Min area 1100 - ek
Min frontage |8 ﬂ
Area tolerance | 0.01 ﬂ

Lot sides

Pick front BDY-=BDY
Pick back BDY->BDY

i Select Pick edge then select and accept the
Pickedge| <@BFS=T || last side boundary line

Method

Method for lot | pivot pick

X

w parallel pick Plan 1 \ E\@

| |parallel bear — ws| 0 =T
| choice ok parallel edge | s “El (A L"€| ®| k‘ﬂ\\éd \| @|
Process | Undo | inish| | Perpendicular
perpen start pt
pivot pick

C

pivot frontage

lose string

Select Method for lot

icon then select pivot pick

choice

Select Pick a point then select and
next vertex

accept th

Select Process
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] Plan 1 =8 EoR ™
FERNYaWxEKERE

The new lot is created with the new edge
pivoted about the selected vertex

Min frontage |8

| Create Lot = P
Lot settings
Maodel for lot | LOTS ﬂ
View forlot |1 E
(Now change the minimum area back to 80@\ Lot col | I ﬂ
Ot Colour purple
Min area | 800 ﬂ
)
)

Area tolerance | 0.01

Lot sides
Pick front| |BDY->BDY

Pick back| | BDY->BDY

(Set the Method for lot to perpendicular) Pickedge| [LOTS—>lot
(Select Pick front/back )

: - — Method
Ge ect and accept the ront> Method for lot |perpendicu|ar ﬂ
b

oundary line Pick front/back| | BDY->BDY

Plan& E@

Process | Undo | Finish

W l

Select Process to create the lot
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Now change the Method for lot to parallel pick

Method

Method for lot |p.ara||e| pick: ZI
Pick an edgel | LOTS-=lot

Select Pick an edge and select the previously created lot edge

Select Process again twice

a]Plan 1 BN Eol "1
B =) R @@ X e R E
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Zoom in to the end of the cul de sac

B
Br-rdNRewxNenE

The next lot will be created
with area of 900 and the
new boundary edge to pivot

from this vertex _—

( # | Create Lot L-l-:' — é )

Lot settings

Model for lot ’LOTS—ﬂ

View for lot h—ﬂ

(Change the minimum area to 900) — ||| Lotcolour ’purple—ﬂ

[ Minaea ™ 500 &
Min frontage fg—ﬂ
Area tolerance ’[}m—ﬂ

Lot sides
Pick front| | BDY->BDY

Pick back| | BDY->BDY
i Pickedge| |LOTS->lot
(Set the Method for lot to pivot\—____|

pick M
(Select Pick a pointD\ Method for lot | pivot pick ﬂ

T Pick a point| | BDY->BDY

Select and accept the pivot point Process ‘ Undo ‘ Finish |
Select Process then Finish g — J

[l pran 1 =B EoR ™"
EEIRICYEIECRYEAITIE ==

A new lot is created
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Pan around to the bottom of the cul de sac

[4]Plan1

-

=8 E08 =<7

The next lot will be a
park lot.

We will use the option
to create lot by
selecting the sides.

The final edge will lie

between these vertices i

Minimise the Create Lot
panel again

BeEaNFadxXEREE

R

Select option Design=>Estate/Lots=>Create lots=>Create lots by picking segments

-

Type in model PARK) R

# | Lot creation - pick sides = X4

-

Model — ||
(Select colour green>\_ Model PARK ﬂ

Colowr " [GReen
Cl"ick the check box to J(ﬁ olour GREEN ﬂ

first and last segment / JoINt TITST and fastsegrrents —p v
( Select Pick sides ) — w |
Process | Undo ‘ Finish

= X J

Select and accept the sides with
direction in a clockwise direction
from this vertex

After accepting last line

select Process then Finish

Pick SidESI I BOY-=EDY

| r* of segments: 7
Process I Undao I Finish I

Plan 1 \i“ﬂ“ﬂ/
BN X E

P4 F———
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Turn on the model PARK

[alPlan1 | e | (S
EERESES Y EYFAINE = E]

For the next six lots we will use the previous Create lots option

Pan along the right as per the example below

2] Plan1 =I(CT X
BEE=eNE @@ X e @ E

e L]

+———________%__—__

\'\
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# | Create Lot = S

Lot settings

Model forlot | LOTS ﬂ
View for lot 1 E
Lot colour urple [ |

il J _/(Type in 800 as minimum area)
Min area 800 4/“5"/

Min frontage |8 e
J /Gelect Pick edge then select and accept the side bounda@

Area tolerance | 0.01 ﬂ

line
Lot sides \
Pick front |  [BDY->BDY pﬁl =R EcE™="
Pick back IBMY
Pick edge “/PARK-:»Iot *
4\/\
Method

Method for lot | pivot pick ﬂ
Pick a point| | BDY->BDY /

|
Process ‘ Undo Finish ‘

CSelect Method for lot icon then select pivot pick)

CSelect and accept point at next vertex

Select Process

The new lot is created

For the next three lots we

will generate the side

boundaries at a bearing of

3°45” which is perpendicular

to the front boundary. Method

Method for lot | parallel bear

ange the Method Tor et .
to Parallel bear garing | 345

Bl

Type in bearing 3.45 (3°45”)

Select Process three times
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Plan 1 Copy =B EoN =<~

The three new lots /
are created with the

new side at bearing
3°45°

BN R/ E

\R

Pan down to the last section of
the subdivision

The next lot will have its new
edge pivot from a rear vertex

Change Method for lot to
pivot pick

[a] Plan 1 Copy =R E=n
B %EKERE

Method
Method for lot |piuu:ut pick zl

Pick a poin I BOY-=BOY

|
Process | Undo | Finish |

Select Pick a point then select an
accept the next vertex on the rear

boundary

Select Process to create new lot
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Plan 1 Copy E@
BREEFAEXRE

The new lot is created

Select Finish on Create Lot
panel

To create the last lot we will use an option to form a lot polygon from picking the centre of a series of strings. A
search distance is entered to find all strings within the search distance radius

Pan down to the last lot

Select Design=>Estate/lots=>Create lots=>Create lots by picking point inside

-

# | Create Lot - Pick Point Inside l = - 5 -

view T ale e D
Maodel for lot LOTS ﬂ- Select model name LOTS )
Lot colour purple ﬂ< Select colour purple)

Search distance 50 - 5 (Type in search distance 50 )
|va|id colour

Pick Undo Finish

W

Plan 1 Copy E@
wccept s point e he =)

area to create the lot. Ensure
the position you pick can
see to each vertex of the lot ™|
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E4] Plan 1 Copy E@
BEFERNEERRX X ERE

The new lot is created

This completes the house lots 1 Plan 1 E@
We will now create a lot for the road. E]

Zoom the whole of the subdivision

Turn off models LOTS and PARK and
CL

Turn on the model SURROUND

Turn off the vertices

Set the cad control parameters as shown below

'ROAD (] [ROAD (] [red | (7 Bl =]

(- To create a polygon bound by the
7' Polygon di = —- )
Bl Polygon discovery boundaries and the surround edge select
Max. extension | 0,03 ‘ Design =>Estate/lots =>Create lots
Mode [ Create all found - =>Create lots- polygon discovery

Select Choice @

Create filled polygons

) Use outer polygon
Pick many? Use inner polygon Select the Mode icon
EE e e e e Create with holes | |_("Select Create all found )
Bl Create all foun

\ T

Select Pick then pick inside the road area to create the road boundary
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12.8 Lot numbering

The lots can now be numbered according to the type of lot.

Lots, parks and roads will be numbered separately

Zoom all of the subdivision and ensure that only models LOTS, PARK and ROAD are turned on

-

Plan 1 Copy

(= [E& =]

BEEeNFeEA% K eR/E
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12.8.1Create lot numbers

Select option Design=>Estate/Lots=>Number Lots=>Create lot numbers

Select the Data source icon then select view)

Type in 1 for Next lot no.)

= ——
B | Create Lot Number = P

Data source view ﬂ
Lot view 1 =]

(Select Lot type choice icon )

Mext lot no.
Lot type lot e Select lot
New lot colour orange N P Select colour orange
Auto increment ™ | rad Tick Auto increment check box
Lot increment 1 - Ellpark |
— i Type in 1 as Lot increment
Display lot number v [suround \C P )
e other .../ Tick Display lot number check box
pick | | Finish | ‘ {

Plan 1 BN

BFlNEe@WHNEEE

Select Pick
(Select and accept a segment OD
the first lot —_—
Point number 1 should appear
in the middle of the lot

Plan 1 E=R EoR ™x™

BFrrEReEEK R E

Repeat numbering
lots until reaching |
the park ]

Continue

numbering the lots
from the other side —__|
of the park
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To create the description for the park change the following settings

-

Mew lot colour

Auto increment

Lot increment

Display lot number

# ° Create Lot Number Lol
Data source iew @
Lot view 1
Mext lot no.
Lot type

[ valid colour

[ Pick | | Undo |

| Finish |

S

Select Pick

(Pick and accept the park string )/

~

/CType in PARK as Next lot number)

Change the colour to green )

(Select Lot type choice icon and select park}

Plan 1

=N R 5

BRI RN E

To number the road change the following settings

[N Create Lot Nu

=100

Datasource  [view zl
Lot wiew |1—
Mext lot na. Im"%/
Lot type [foad El
Mew lot colour Ire.j—g
Auto increment v
Lot increment |1—E
Display lot number v
| valid colour

Pik | Unda|  Finich |

)

(Select Pick)

(Pick and accept the road string>/

Select Finish to exit the panel. The
temporary numbers will disappear

(Type in ROAD as Next lot number)

(Select Lot type choice icon and select road)

Change the colour to red)

] Plan 1

E=REON =X

B NFeExXERE

ROAD
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12.9

f ifl Create Lot Annotations l = ‘ 1 \_M

Lot labelling

The lot annotation can now be created. Features such as bearings, distances, lot numbers and areas are
created for each lot

The annotation settings can be stored in a Lot annotation file which is loaded prior to creating the
annotation

Ensure that the models LOTS, PARK and ROAD are the only models active

Zoom all of the subdivision

[4]Plan1 E=REcE ™"
B R E

Select option Design=>Estate/Lots=>Label Lots=>Lot labelling

Select the Lot annotation fil
choice icon

Select the file TRAINING.laf
from the Survey folder

Input/Cutput
Lot annotation file e\ TRAINING | af

Text parameters
Area parameters | incomprtedad

Create area text

Lot number parameters | incompleted
Create lot no text
Eearing parameters | incompleted
Create bearing text
Distance parameters | incompleted
Create distance text
Short segment parameters |incomp|eted
T I TS =1
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g
ifl Create Lot Annotationskll-‘—'

Input/Output

Lot annotation file

[ vey\TRAINING.Iaf

l Save ]

’ Save As ]

Text parameters
Area parameters

Create area text

Lot number parameters

Create lot no text

Bearing parameters

Create bearing text

Distance parameters

Create distance text

Short segment parameters | completed

Create short segment text

Data

completed
completed

edit icon
|

boxes

completed

completed

defined value

Each type of annotation can be edited by selecting the

To create the different text types tick the relevant check

Lot type | ALL TYPES

Select Lot type choice icon and select ALL TYPES)

Data source | view

(Select Data source icon and select view )

View for lot 1

=
Cl

| View <1> exists

Process

unao

I
I

ﬂ-delstuﬁdtl'l' x|

=l@lesllelc

Turn on the annotation models

BDY
CENTRELIMNE

SURROUMD
textAreas

Select I

A short line table can be created which will tabulate any
line where the distance of the line is less than a user



12d Model Training Manual

Select the Plan View Properties icon

Select Settings. Type in the new plot scale 500

Eafpan oo
E] 1‘3 Plan View Propertigs "1" = P4 ]
- @ =E1
g = Models yes 4
o - Grids ves =
b"g? s --ﬁ Toggle no =
2l = o =
& ...@ Tin settings yes =
\ yes -
| 9345 Rotate angle 0° 2
o Plot scale 500 &
% B
. Culling no i
P_;'If Image culling yes %
Image culling size 32 =

Plan 1

E=R ol Tx"

Be=eNRERA%K R E
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12.9.1Edit the annotation

The annotation text can now be edited by using options on the text flyout toolbar

12.9.1.1Reverse Bearing

To reverse the direction of a bearing label select option Design=>Estate/Lots=>Lot Utilities=>Reverse
Bearing

8 Reverse pearing WM ISIEY
|

Pick Finish|  Help |

Select and accept the bearing to be reversed. You may need to turn on the vertices to see the insertion point
of the text or you can turn on the text snap [X] from the snaps toolbar to click anywhere in the text

7 [T 1% ST ) 2 ST B[F A |

[l pran 1 E=BEoR 5
BrreNYeEMNRE

' oo
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12.9.2Create Short Line table

The short lines have been identified with a circled number

E5lPlan1

=N R =

B rrEReA N EE

We now need to create the short line table

Select option Design=>Estate/Lots=>Lot Utilities=>Short line/arc table

Data source
Model of numbers
Table for

Model for table
Text size

Text colour

Text units

Text style

Table position
Add table to view
View to add

=101 x|

|mu:u:|e| EI ‘/< Select model textShortsegments >

[N
f &
fed =
TR
E T
59 sos.5552 | ke

v
Fo— R

| View <1> exists

Select the Table position icon)

Select and accept a point on the screen
representing the top left corner of the

table

Select view 1 to show the table )

Process |<

y [
) e |

Finish

The bearing and distances of the short lines are displayed along with the relevant lot number

(Select Process to create the table )
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LPlan 1 =R EOE %"
BEEeNRRMNKEERE

L] BEARING OISTAMCE Lat
16 1ratod - ryl 1
17 336" 0d [Fl=rr) e
18 2rdveg” 1 851 1d
14 Jd a0 -r] i
28 4300 e Foa0
21 Frrooe 3 F49 158
22 aeea” 3,743 15
23 FreaaT 3,749 ROA0
24 EREN O 4,708 1
=7 108 4, 70 ROs0
@ RRL-hi 4, 70 ROs0
s F34"13° O 470 g
=) ararddcige B FE1 FOA0O
=) 13645~ o RO
o) 226045 T ar ROA0

To move the table select option Drafting=>Multi strings translate

i
Single I m roup I Windowl

| "4D TEMP MODEL->" selected

Undul FinishI

Select and accept a piece of text in the table
Move the table to a new location and accept the position

Select Finish to exit the option
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12.10 Lot Reporting
We will now generate a report on the subdivision

Turn on the SURROUND | ,gl}.l — | sl el L | .fisJ
model to use as the Boundary x|H

BDY
CENTRELIME

Select option Design=>Estate/Lots=>Report Lots

elect Data source ico?

[N Report Lots =10 x| /@en select view
Diata source I'-.-'iE'.f-.' 7 Select view 1
View of lots |1 g

Indude point numbers I Select Report type icon then

Madeliaf point numbers. | ﬁ select sort by type

(Select Boundary then ) Report type I— v/
select and accept part of\ al Selec x|
the SURROUND string E“’Ld‘_"wl I SURROUND->3U gort by tym
Type in 3 for number of Ne. decimals |3 i ::: E}' ;:aa ‘
decimal places No. dec for bearing a b etou:

ype in 0 for number of rt file v JLoTS.rmpt =y

decimals for the seconds [File <L Ft> wil be oreated

in the bearin
= _Finih |

Type in report file name
LOTS

Select Process

(Select Report file folder icon

Select LOTS.rpt |
= |
Select Open Report e S Folder *.rpt__
| repart file created
F‘rm:essl Finish I
Page 358
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The first section of the report deals with the lots

The number, area and dimensions are displayed along with the vertex co-ordinates

REPQRT OF LOTS SORTED BY TYEE

ArcLength

ArcLength

LOT TYEE: LOT
Lot Number: 1 Arez: 200.007
Ln Bearing Distance
- |- |
l1|171°a00ta" | 35.887|
Z|Zg4%43 50" | 21.5933|
3| 23541 32" | 4_708]
431738 55" | 4 _70&|
5|333°3z'18" | 4 _70&]
&|350°300" | 15.3771
71 80°30'0" | 27.882|
Lot Number: 2 Arez: B200.008
Ln Bearing Distance
- |- |
1|170%30'0" | Z28.478|
Z| 8o0c30'a" | Z7.882|
3|351°000" | 1a.5984]|
4|358°300" | 11.&08]|
S|z&0%300" | Z29.4Z25|
Lot Number: 3 Arem: B800.001
Ln Bearing Distance
| | === |
1|157%4z 30" | E.704]
Z|170%300" | 1&8.885]|
3| 80°30'0" | Z29.4Z25|
4|358°30"0" | Z5.8ZZ|
5|1Z€0%3070" | 34.518|

Radius

Radius

Eastings

Eastings

Northings

5035_248
5000_000
5005.55:2
5007 .832
5011.108
5015.517
5030.883

Northings

m
ol
o
-1

o

o
[i}]
.
L]

o

m
RIS I R |
=1 O

= R |

i
[ T e T e e T |
m

Ve I L]
LI I |

-

[

i

After the last lot is displayed, the number of lots along with the total area, average area and percentage of
the boundary (SURROUND) are listed

Humber of
Total
Lirerage

Percentage of Boundary:

lots:
Brea:
area:
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The park is listed
LOT TYEE: BARE
Lot Number: PARE Area: 1798_.8Z5
Ln Bearing Distance brelength Badius Eastings Northings
- | === | === | === | === | ===
1|344%32 320" | 23.500] | | 208.64¢| 5057.51%
Z| 45%45'0" | 21.200] | | 7398.118| 50385_550
3| 54°13'0" | 23.525] | | BZ0.432| 5117.335
4117205 36" | 25.015] | | 833.57¢| 5131.091
S5|zzg"45'0" | 10.355] | | 2432.017| 510&.314
&|183°45'0" | 10.355] | | B35.232| 5055 _48¢
71138%45'0" | 10.355] | | B34.554| 5085.153
5| 23355 34" | 40.502| | | g41.382| 5081.368
Number of lots: 1
Total area: 1738_.825
Lverage ares: 1798 _8Z5
Percentage of Boundary: 10.183%
The road is listed
LOT TYPE: ROAD
Lot Number: ROAD Lrea: 3044.48¢8
Ln Bearing Distance brclength Radius Eastings Horthings
il Bttt | === | === | === | === | ===
112z5%45"0™ | 7.071] | | 857.032| 5085.353
Z|273%4570" | 10.355] | | 851.715] 5080.€50
3|1318%45"0™ | 10.355] | | B41_382| 5081 .388
4] 3°45'0" | 10.355] | | 834.554| 5085.153
5| 45°45'0™ | 10.355] | | B35.232| 5055 _48¢
& 93%45'0™ | 10.355] | | 243.017| 510&.314
T1138%45"0™ | 7.071] | | 853 _350] 5105.&37
8] F3%45'0" | B0.0&7| | | B58.013| 5100.321
S|1a&8°32" 50" | S3.32¢| | | 937.5039| 50535.084
10113z°07'30™ | 12.487| | | 945.8459| 5052 425
111157%42"30™ | 3.3Zg| | | 956.110] 5084 .053
1z|170°30"0" | 20.740] | | 355 548 5075.423
13]1158°%32"158™ | 4_T0E&| | | 385_873| 5015.517
14]1137°3&"'55™ | 4 _T70&| | | 971.318| 5011.108
15]1115%41"'32™ | 4_T0E| | | 974 _430| 5007 .832
1&€|254°43"'50™" | S.008| | | 378.730| 5005.5592
171273544710 | ZZ.485]| | | 370.015] 5007 .882
18] 7&°31'48™ | 3.74%9] | | 947 _801| 5005_348
13| 4z°07'5"™ | 3.74%| | | 951_247| 5010.Z220
Z0] 742z | 3.74%] | | 953 _.7el| 5013.000
21|350%300" | 53.332| | | 354 _Zg4| 501&.715
ZZ|331°%18'45™ | B.Z217| | | 945_383| 50&85.307
Z3|1Z32°56"15" | B.Z17| | | 941 _418| 5077.115
Z4|273%450" | T7E.985]| | | 933.852| S080.318
Number of lots: 1
Total area: 3044 408
Lverage area: 3044 _4cc
Percentage of Boundary: 17.235%
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At the end of the report the total number of lots are listed along with the area

Any errors in the lot creations should yield a percentage difference to the boundary

REPORT OF LOT TYPES SUMMARRY

Total numbker of lots: 17
Grand total area: 17cod. 248
F
Percentage of Boundary: 100.000%
4 Boundary: 17cod. 248
Difference: —0.000
Percentage of Difference: —0.000%

END OF REPORT

Exit the report file
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