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Description: Introduction to 12d Model Data Setup
Level: Fundamental
Outcomes: After completing this module you should understand how to setup and Install

the Training Data for the Introduction to 12d Model Course.

INSTALL TRAINING DATA

To install the Training Data, please download the data from the EXDS website via the following link:

http://www.exds.com.au/Trainingyou/CourseNotes.aspx

The data set used in this training session is to be saved on the c:\ drive.

Once you have downloaded the zip file, open it and extract the files to the c:\drive, the training data will then
be placed into the correct folders:

C:\12d\10.00\EXDS_Training\12d-1A_Introduction_to_12d\12d-1A_Introduction_to_12d Part 1
C:\12d\10.00\EXDS_Training\12d-1A_Introduction_to_12d\12d-1A_Introduction_to_12d_Part_2
These folders above are referred to as the ‘Working Folders’ and will contain the 12d Model ‘Projects’.
The 12d Model data used in this training session is also located in the project folders:

= 12d Model - .12da file (12d ascii file)

= AutoCAD - .dwg file (drawing format)

= AutoCAD - .dxf file (data exchange format)

=  CivilCAD - .as5 file (ascii 5 format)
All the files for this course are in 2 folders, as we will create 2 Projects in this training course.
These folders will be the ‘Working Folder’, for the new projects.

(NOTE: NOT all these files will be used in every course.)

<« 1000 » EXDS_T

Organize = Include in library = Share with = Burn New folder | 'g-
48 Computer * Mame Type
“ a SYSTEM (C) . 12d-1A_Introduction_to_12d_Part_1 213PM  File folder
“48.d . 12d-1A Introduction_to 12d_Part 2 :16..  Filefolder
> |8 9.00
4 |, 1000 E|
Courses i |
A 1 Working Folders created after
4 12d-1A_Intreduction_to_12d . .
SRR P extracting the Training Data from the
| 12d-1A Introduction_to_12d_Part 2 Zip File.
Training
User
User_Lib Sl

2 items

Your folder may look slightly different, but the ‘Working Folders’ will be the
“12d-1A_Introduction_to_12d Part 1” and

“12d-1A _Introduction_to_12d_Part 2” Folders.

They contains the data set for this course, as well as where the 12d Model projects will be placed.

g
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Description: Project Creation and Management

Level:

Outcomes:

Fundamental

After completing this module you should understand how to create a new Project

how 12d Model stores Projects, and how to include Meta Data with your Project.

CREATE A NEW PROJECT

[ Versio,. [ Database Version [ Name Env. Config | Folder .| B
i 1019 Video Project D:\12d Jobs - Work\Demo Projects\Video Project
i 1019 Timeline Create D:\12d Jobs - Work\Demo Projects\Timelines VA0\Timeline Create =
10 1019 120703 Areas Dave D:\12d Jobs - Client\Leicon\120703 Areas Dave V10 ==
£ 10 1019 SA V10 INTERS D:\12d Jobs - Work\Demo Projects\V10 Presentations\VIO\TIMELINES v -
10 1019 120704 XYZ V10 Jake D:\12d Jobs - Client\SKM - Adelaide\120704 XYZ V10 Jake
4 i '

Project to open Advanced [~
Working folder [cAt2enio 00 =]
Project name [

Proceed| New Nodes Quit Help

| New project

|m=m|
Advanced [
Project name [Introduction to 12d Model —
Folder [NEXDS_Training\128-1A Introduction_to_12d\12-LA_Introduction_fo_12d_Part 1 (3|
Create working folder r

C:\12\10.00\EXDS_Training\12d-1A Introduction_to 12d\12d-1A Introduction to_12d_Part 1\Introduction to 12d Model.project

Description

[ Folder <C:\12dV10.00\EXDS Training\12d-1A Introduction _to_12d\12d-1A Introduction_to_12d_Part 1> exists

Create Open Quit Help

Double click on the desktop icon to
start 12d Model.

12d Model will start, and show a list
of the most recently used projects.

We will not use any of the existing
projects; instead we will create a
new project.

To start a New project click on New

Type in a new project name.

You should name your project
Introduction to 12d Model

Click the yellow folder button to open
a browser.
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Introduction to 12d Model

. < 12d-... » 12d-1A Introduction_to.. b Search 12d-1A_Introduction_

Organize = New folder
4 &, SYSTEM (T)
4 4 12d
b e 9.00
4 |, 10.00
> 1. Courses
4 || EXDS_Training
4 || 12d-1A Introduction to 12d Browse to

bl 12d:14 Introduction to.17d Part 1 12d-1A Introduction to 12d Part 1

. 12d-1A Introduction_to_12d_Part_2

Folder 12d-1A_Introduction_to_12d_Part_1

[ Setect Flde ]' [ Conce Folder and press Select Folder

~Advanced [T
Project name [ntroduction to 12d Model |
Folder | NEXDS_Training\12d-1A Introduction_to_12d\12d-1A Intraduction_to_12d_Part_1 ;QJ
Create working folder r .
i T e R e e o e i Ensure that Create working folder
Deapton is not ticked.

< 3

Folder <CA\12dV10.0 g to 1202014 Tnoduction to 120 port 1> ozt |
cread] Copun Quit Help | Press Create.

Prgject FlelO Edit View Models Stings ITins Survey Design Drafting Plot Report Utlities User Window Help _ax
I jrile= = L] piillB = 4P | P O | e

7 [T x| 6[€ 1| 7| sI[T o|[F af[€ v FLKEELEL
B¢ e %@ a) g <|s|

12d Model opens a new project
with a new plan view.

SANEP DERNRONON S

BEREFOSEEES

E1 4
For Help, press FL [cap]uMscrL]
Output Window Background tasks

12d Model April 2013 Page- 8 -
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12D MODEL VERSION AND MENU LOCATION

This is the main menu structure of 12d Model that will be described throughout these course notes:

12d Model Version

Project Filel/O Edit Vi

The version we are using is 10.0C1b

12d Model Project Location

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

For the current project

Progject Filel/O Edit View Models Strings Tins Survey Design  Drafting Plot  Report  Utilities User Window Help e—— 12d M H .
odel Main Menu Location

USING THE MOUSE IN 12D MODEL AND THIS MANUAL

Left Click
Press the left mouse button - Pick

Double Click

Press the left mouse button twice
quickly

Accept
Press the middle mouse button (or
wheel) quickly

Right Click
Press the right mouse button for
menu options

12d Model April 2013 Page- 9 -
1 Civil and Surveying Software
2 Distributed by Extra Dimension Solutions
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PROJECT STORAGE ON YOUR HARD DISK DRIVE

The data used for this training session is stored in the folders shown below:
The 12d Model project is stored in the Working Folder

[ | « 12d-1AIntroduct... » 12d-1A Introduction_to_12d Part 1 » ~ | %9 || Search 120-24 introguction_to 12 P.. P |
Organize =  Includeinlibrary »  Sharewith v Bum  New folder =~ [l @
™ Computer 4 Neme : Date modified Ty
‘E-lj STEEMIC) Introducti to 12d. t
ntroduction_to_12d.projec L sp oo e .
| 12d
w0 | 02170.455 3/06/20024:20PM  ASS File In this case, the
: [ 90476.as5 21/09/1900 538 PM  ASS File . .
10:0 E| [ 103002 455 11/03/2003 243PM  ASS File 12d Model Project is called
ourses i
) 2] belmlmardl.dwg 13/07/2005 535 PM  Bricscad Drawing ... . .
EXDS Training | imagel2D.log 20/07/2012 2:32 PM  Text Document IntrOdUCtlon to 1 2d'pro|e0t
12d-1A Introduction_to 12d
| log540b5.4de 20/07/2012232PM 4D File
| 12d-14 Introduction_to_12d_Part 1
12d-1A_Introduction_to_12d_Part_2
Training .
User 12d Model projects always have the
izl = ! ; word .project as a suffix
7 items

The files inside ‘Introduction_to_12d.project folder’ belong to 12d Model
DO NOT mess with the files inside the 12d project !!

Kol | <« 12d-1A Introduction to 12d » 12d-1A Introduction_to_12d Part 2 < | 43 | search 12d-14 introduction to 126 .. P
Organize +  Includeinlibrary »  Sharewith v Burn  New folder =~ 0 @
418 Computer - Name B Date modified Type Size
a L, SYSTEM (C) o o —
5 oo |=] basin cut fill.drf 19/03/2001 817 PM  DRF File 1KB
= |=| Basin Depth.drf 2/03/2001 7:58 AM DRF File 1KB .
b ) 900
i) ] basin final survey.dat 2/03/2001 743 AM  DAT File +KB Introduction to 12d Model Part 2

47 basin floer outline.dwg
|= basin floor12da

/2001 405PM  Bricscad Drawing ... 26KB Data Set

/2001 853 PM  12DAFile 1KB
/2001 10:01 ...  4DAFile 1KB
/2003 845 PM  TFW File 1KB

> Courses
> |\ EXDS Training
4 || 12d-1A Introduction_to_12d
| 12d-1A Introduction_to_12d_Part 1 |

|| building pad outline 4da
] cotl060.tfw

(& cotl060.tf TIFF image 6,601 KB
12d—1AﬁIntmductmn’toilzdjart_j_ ] cot1064.tfw e T
> li=mng Ll @ cottosa tif TIFF image 6,601 KB
;e ) Design Pac.12da 12DA File 1B
LT &) exercises12da 12DA File 30 KB
2 MRICUST |=] Ground Slope.srf SRF File 1KB
} :’ﬁ;er ] height by colour.drf /2002620 PM  DRF File 1KB
= &7 Lot Layout Exercise.cwg /2001 549 PM  Bricscad Drawing .. K8
i = =] pad.drf /03/2002 5:57 PM  DRF File 1KB
|=| road vol12da /2006 6:37 PM  12DA File 570 KB
y :::':mx £ suvey.dd 26/02/2001 431 PM  Bricscad Drawing ... 150 KB
Renoeamn Cilar s
18 items
12d Model April 2013 Page- 10 -
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PROJECT DETAILS

The Project Details panel is displayed when a project is first created.
It is used to enter metadata relevant to the project.

[ sewr rec oo ===
Project Number The Project Details panel opens
Drawing Number automatically on a new project, and

s can be accessed at anytime using:

Project => Details => Details

Metadata entered here can be linked
Clnt Norme to the 12d Title block file and will
Customer Name appear on every title sheet, when

€ you plot from 12d Model.

(Additional information specific to a
hecker Na particular drawing can be entered
Computer Operator Name separately before plotting).

Note 1

PROJECT DESCRIPTION

The Project Description is a place to keep notes about the project. This allows users to rack changes over
the history of the project for future reference.

i roj scription == . L .
The Project Description panel is

INTRODUCTION TO 12d PROJECT opened using:
Created By: )

Date: s/ oo Project => Details => Description

o000 - This project was created for Training Purposes

Type a description into the white
area, then press Set

Finish to close the panel

Client ""

The information that you type into
. . the Project description panel
|‘u‘er5|0n |Database‘u’ersmn |Name .
T Video Project is ghown V\_/hen you need to select an
exiting project.

10 1019 Timeline Create

n Rl Chmem lmmale

INTRODUCTION TO 12d PROJECT . . .
Created By: The Project Description will appear

Date: so0/00; i ; ;
m;):cfm-?ﬁs project was created for Training Purposes n the ProJeCt SeleCtlon panel When
the project is highlighted.

12d Model April 2013 Page- 11 -
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PROJECT DIARY

The Project Diary is where you can document changes for projects.

|
e Delete] When New is selected, a Diary Entry
[ Project dial . . .
i v AL |yt is opened and the information can
- Project details be typed in.
i Project description
The Diary allows entries to be added
for each day.
o Deembeamt o The Entries can be added to the
% 5 m B current day, and also any previous
3 4 5 6 7 8 ¢ days.
0 11 12 13 14 15 U .
U@L 0 A2 Entries can NOT be added to future
24 25 26 27 28 29 3 T
311 2 3 4 5 € days in the calendar.
Save Export| Fim;hl

- Project diary

1 User

_BJ_IJ_QJEJ;_:jFontsiZE E

|12d User

5|
 C—

1

Civil and Surveying Software
Distributed by Extra Dimension Solutions

- Project details Project Created 18/12/2012
i Project description
Imported Survey Data from YYYY Surveyors
Imported TIN from YVVY Surveyors
Tin Analysis done
4| December2012
26 27 28 29 30 1 :Z
3 4 5 6 7 8 ¢
10 11 12 13 14 15 L ) )
v@® 0 a2 Press Save, so the Entry is saved in
24 25 26 271 28 29 3 .
31 1 2 3 4 5 ¢ the Diary.
7/
Save Can(_elj
7/ _ Press Save, so the Entry is saved in
Save Export| Flmshj‘ Help ’ the D|ary
Press Export to export the Diary
Export as plein text entries to a document (.rtf)
Export mode [Whole diary =l
Export to ,7 =) Select Choice
| aecey The Whole Diary, a selected Month
Export Finish Selected day or selected Day can be exported
12d Model April 2013 Page- 12 -
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Description: Importing CAD Data, Inquiring, Measuring, Navigating and Saving
Level: Fundamental
Outcomes: After completing this module you should be able to import data into 12d Model,

control what is displayed on the screen, and do simple inquire and measure

operations.

IMPORTING CAD DATA

Eile /O | Edit View Models Strings Tins  Surve

[File/O] ﬂ [red |
| Data input P| [ Data Input ] .
Data output b From the Main Menu select:
12da/4da dat .
Layouts b e File /O => Data Input => DWG/DXF/DXB.
12da Library
ADAC ' ArcView SHP
Digitizer » xyz N
£ ' BCC Epson
Label Map files 4 Civilcad
Map files 4 DEM
Screen dump DGN 5
Templates » DWG[DXF#Q‘XB
Textstyle input Genio
Edit file Geocomp
User » Keavs
1% T Read DWG/DXF Data D =
] | Click the folder icon to bring up a list
i = of dwg files in the Working Folder
| ||l [ Folder *dwg *dxf *dxb

Mull level value
Default lineweight
Spline approximation
Marmes

Images

Blocks

Block attributes

—
—
-999
b
-
T
fommbo |
T

! belmlmarll.dwg

4 L

Select

Choose the file to import into
12d Model.

You can double click, or you can
pick it and press Select

[Lib]
Only create visible symbaols v [User Lib]
Translate 3DFaces to Faces r [Browse] If the de file is not in the
Use12d Acad colour numbers v EE;T:::E;ESEH Workinq Folder, you can pICk
Create 2d/3d polys from cirl points v [Open] Browse to find the file on your
Head to tail points/lines v [Open with] system.
Only load visible | [Unicode format]
nly loadwisible fayers o [Ansi format] (Systemn codepage)
Load paper space r [UTF-8 format] (Systern codepage)
Load xref files v [Explore]
[Delete file]

7
Finish Help |

When you have chosen the file,
Press Read to import the file into
12d Model, then Finish to close
the panel
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VIEWING DATA

In 12d Model Layer = Model. To display models on the view, click the button, and choose the model
you wish to see. You can double click on a single model to display it, or you can select multiple models by

selecting them from the list.

The <shift> and <ctrl> keys work in the standard windows way, to select multiple models.

ADDING MODELS TO A VIEW

Plan2

Bl =jal g el @)% | 3|

m

BACKPATH
BORDER
BOUMNDARY
BUS

FACE WALL

Click to display the ‘Models to
Add’ list.

Select the models you wish to display
and click Select

In 12d Model a layer is called a
Model.

The button is used to add models
to the view so that you can see them.

REMOVING MODELS FROM A VIEW

Plan 2,

Bl %=

Miodels to'nen;o::é_g‘
I GARDEM

ISLAND
KERE

Lip
RAILBDY
RAMP
STAIRS
TEXT

WALL

g 12d Model
1 Civil and Surveying Software
2 Distributed by Extra Dimension Solutions

April 2013

Click ﬂ to display the ‘Models to
Remove,; list.

Select the models you wish to
remove and click Select

The ﬂ button is used to remove
models from the view so that they are
not displayed.

Clicking the ﬂ button is a useful
way of seeing which Models are on
the view.

Page- 14 -
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REMOVING MODELS FROM A VIEW BY PICKING

Another method for removing Models from a view is to click the ﬂ with your middle mouse button.

This will open the Remove Models from View by Pick panel. You can then pick lines from the screen to
remove a model. Each time you pick an information panel will appear to give you information about the line
you have picked. To remove the model, you must click the middle button to ‘accept’ the line.

This is a convenient way to remove models from the view if you don’t know the model they are in.

Plan 2 E=R(E=R =
PR e = | | | 1 1 1
@E # ' Remove Models from View by Pick | = 28 |
View 2 E
I
j Pick Finish Help
[ e ey — "“"&(&

THE ‘VIEW TOOLBAR’

Each View in 12d has its own toolbar which control what is displayed on the view, and how it is displayed:
Plan View

[4] Plan 2
‘ﬂﬂﬂ@ﬁﬁ@ﬂ@ﬁﬂ

Menu “Master Menu” for this view settings.

Add Models to View where different models are selected to be displayed on that view.

Remove Models from View where different models are selected to be removed from that view.

Zoom Extents will zoom to show the extents of all the data on the view.
Pan will allow you to move the data around the view.

View Zoom allows you to draw a box to zoom into.

View Shrink allows you to draw a box to zoom out to.

Zoom Previous will go to the previous zoom area.

Togdgle will allow more information to be displayed (see next page).
Redraw will refresh the screen after a command.

Plot allows you to plot a relevant view.

@' Blebk s 22k & BB
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THE TOGGLE BUTTON

The Toggle Button @ changes the information that is displayed in the view.

= Vertices (Points) can be turned on & off
= 7 Values can be turned on & off
= Grid can be turned on

Plan 2 =R 5=

Bl =|a| <% &) @)% < s

rToggIe “1°
Culling [off]
Linestyles [on]

Sewer [n/fa]

Text [on]

Vertices [n/a]
Vertex indices [n/a]
Z values [n/a]

String names [ et
Attributes [n/a]
Arc centres [n/a]
Tin contours [n/a]
Tin edges [n/a]
Tin flow [n/a]

Tin =olid [n/a]
Tuflow [n/a]

Grid [off]

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

Vertices (Points)

5] ¢/ & </ @] @] 4] <] o]

pen> [ )

|
Select the Toggle Button

Then select the Vertices option

|
Vertices (points) have been

toggled on



Z Values

GARDEMN
L

Grid

GARDIEN
BED
GAIFDEN

EED

GARDENY
BEDI

12d Model
1 Civil and Surveying Software
2 Distributed by Extra Dimension Solutions
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April 2013

Introduction to 12d Model

Vertices (points) and Z Values have
been toggled on

The Grid has been toggled on

Page- 17 -
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STRING INQUIRE

Strings => Inquire is a very useful utility, which gives you information about the properties of a string by
clicking on a string in the plan view. The F2 button on the keyboard is a shortcut.

EAST HILL:
L IME

LITTLETON ST

| Please finjsh selection

Pick |

Finish|

Function
Type = File Input

Date = 20 July 2012

12d Model

12 Civil and Surveying Software

Time = 14h 50m 21s
General

Model = RAILBDY

Mame = RAILBDY

Type = Super

Type like = 2d

Colour = acad 001

Linestyle=1

Pt/line = line

Weight = 0.250mm

E pts = 2

Length = 9.269

Locks = Read (-1)

Line snap =

¥ = 230,508

¥ = 507.468

Z=0.000

Prof ch = 6.621

Prof z = 0.000

+Ve =
Segment

Length = 9.269

Distributed by Extra Dimension Solutions

Option = Read DWG DXF Data

Bearing = 61°49'58.67"

Type = horizental line

April 2013

|
Choose Strings=> Inquire

or Press F2
then press Pick

| Pick a string

Extensive information is displayed
about the string you pick.

When you move the mouse, the
information panel will close.

Page- 18 -
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SNAPS

When 12d Model is started a snaps toolbars automatically appears under the main menu.

The snaps panel controls the type of snaps that can be picked from the screen.

Project  File /O  Edit View Moedels Strings  Tins

| @ | base ﬂ | red

[PIT x| 6J[E H17] 7 o][F &fT% ]

[FT x| s e R T]S[T o] Ak w]

[P x| s I 7] SIT of[F AK w]

[FT x| slIc | T[[T offF Ak w]

Information

Cursor

Line

Paint

A more extensive Snaps panel can opened using: Utilities => Snaps => Snaps

| Snaps A @
Point
Line
Text
Grid
Cursor
Height
Tin ""
Tin

Segment

MName ""
Model ™"
Tolerance 20
Pt tolerance 10
Info

Data tip

Fast pick

Fast accept
Fast cad

Display many

The default 12d Model snaps are
shown.

Point and Line to allow you to
pick point and lines.

Cursor allows a freehand on-
screen snap, and

Information gives extensive
information about the entity that
you pick.

Point, Line and Cursor snaps
are the most commonly used
snaps in 12d Model, and these
have been assigned to the F3,
F4 and F5 keys respectively as
shortcuts.




m Extra Dimension Solutions e%ds

Introduction to 12d Model

DATATIP

Using Strings => Inquire gives extensive information about an entity that you pick.

An alternative way to display limited information is to use Data Tip.

[P T x| 61T v 1| s of[F Al ]

Info v

Data tip i~ |

Fast pick v Data tip can be selected from the
Fast accept I Snaps panel.

Fast cad v

Display many [

Data tip can also be selected from
the Snaps toolbar.

e || Data tip
Plan 2 oo =]
Bl#=a|¢X|a @)% <9
fad 5,
e name LIP
JQ ““"“*x_\h l} model LIP
Lomx 150.103
y 553.195 When you hover the mouse over a
Z 0 string or point on the screen, an
information panel will pop up.

Q profz O

=
', ’T\ This will remain on the screen until
\J I\ the mouse is moved.

Exercises:

1.
2.

Untick all of the snaps, then try to do a String => Inquire of the strings in the project.

Click Point on, and try again. Toggle Vertices on, so that you can see the points that define the
strings, and try to snap to one of the string segments.

Click Line on, and try again to snap to one of the segments.

Click Info on, and try again to snap to one of the strings. This time the information about the
point will be displayed.
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DISPLAY MANY

Display many will give information about all of the strings in a 20-pixel radius around the point you pick.

[P[T x| sI[€ 1| 7| s|[T o[F al[®

Fast pick v
Fast accept r
Fast cad Ird

Display many |+

& |

(i pran2 =
Bl =|ae]] )| @ % <] o
1T sciect which stuna L Ernne =]

Snap  Model | Element | Type

YL |
Line
Point
Point | KERE | KERB Super
Point  LIP LIP Super

Cursor

Function
Type = File Input
Option = Read DWG DXF Data
Date = 20 July 2012
Time = 14h 50m 21s
General
Maodel = KERB
MName = KERB
Type = Super
Type like = 2d
Colour = acad 005

Display Many can be selected from
| the Snaps Panel.

| Display Many can also be selected
%* \ from the Snaps toolbar.
5E

Linestyle=1
Pt/line = line
Weight = 0.250mm
| #pts=2
|| Length =11.554
{l| Locks = Read (1)
Line snap =
X=113.076
Y = 562,016
Z=0.000
Prof ch = 11.107
Prof z = 0.000
Bearing = 91°07'48.53"
+ve=
Segment
Type = horizontal line
Length = 11.554

1

12d Model
Civil and Surveying Software

April 2013

Distributed by Extra Dimension Solutions

When you pick on any string a listing
of all strings in a 20-pixel range is
displayed

When you pick a line in the panel, the
relevant string is highlighted, and
information is displayed.

To accept the selection, double click
on the line in the panel.

Page- 21 -
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MEASURE - BEARING AND DISTANCE

12d Model provides an easy to use measuring tool for measuring bearing and distance between two points:
Utilities => Measure => Bearing/Distance

-

# ' Measure Bearing/Distance l = &5 |
Mode [disioint | Scalefactor [T — The Measure Bearing / Distance
. _ _ panel will display Bearing, Distance
Bearing v Math angle [~ Special for same string [

delta X, Y and Height

[ brg = 20°40'50.20" plane dist = 9.119 ellip. dist = 9.119
di=3221 dy=8532dht=0 . . .
: — _; — If the strings you pick have valid
grade(®) = 0 slope = 1vin heights, the grade and slope of the
| measurement will also be

Clear Finish Help calculated.

To measure, pick the start position,
and accept.

Then pick the end point and accept.

Toolbar Option

z, ” / || —_— | The Measure Bearing / Distance
III@\J:E o @ %f A B E;r panel can also be opened from the
A1, lAIMeasure Bearing/Distance | toolbar

E)

e

J

J

:‘
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MEASURE - VALUE

From the Main Menu select: Utilities => Measure => Value

(T v st

The Measure Value panel has a
range of calculations.

They include selecting:

Measure| Finish | ; = At aPoint

. Pointto Point  » = From Point to Point
-~ |l 5tring from Point »

String to Point ~ » = To a String from a Point

= From a String to a Point

Then under each Measure Option there is a range of Values that can be measured including:
X, Y, Z, Chainage, Xfall %
DX, DY, DZ, Length, Length(3d), Xfall %, Bearing, Angle, Slope

Commonly used Value Measures are:

At Point »
Point to Point »

| At Point = Z value

Information E

Function

MName = LIP

Epts=2

Prof ch = 7.689 I

General
o Linestyle=1
¥ = 537.483

Model = LIP

= 57 I1 Pt/line = line

B Measure Value I. ‘:'_I_I— Weight = 0.250mm
Z=0.000

Plan 2 Type = File Input
Sl Type=Super
Value 5 - — —| At Point Z value = 0
Prof z = 0.000

— — Option = Read DWG DXF Data
'ﬂ“ =@ X & &% = Date = 11 April 2013
\\ﬁ_.! -,
Type like = 2d
Locks = Read (-1}
| \‘I Point snap =
Bearing = 125°52'53.50"

Time = 13h 18m 04s
“&
Colour = acad 003
Measure| Finish | Help | H=1IBEE
+ve = |

12d Model April 2013 Page- 23 -
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At Point

Point to Point L
String from Point »
String to Point »

-------- I String to Point = Length

Chainage
Angle
Wertical angle
Bearing
#-fall %
Slopelvin

TAX | HAMNE

[a1548 e String to Point, Length = 4.1544m

Finish | Help |

12d Model April 2013 Page- 24 -
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SAVE

Within 12d Model there are 3 ways to save project data to the hard drive.

Selecting Save from the Main Menu, Project => Save, will save all data in the project modified since the
last save.

Control “S” will do the same as above.

@Mﬂv Models  Strings  Tins  Survey Design Drafting Plot Report  Utilities |
l—‘ [ Projects | .ﬁ“'aﬂ !IJ ﬂll ;?:_I] __E._
[P} New UITo [ alfc < &L 2L EL L

Open P

Check base points ]@.Jil:égj.}jéj

Details 3

Management 3

Restart I
Select
Project => Save

Save

Tree

Utilities 3

Delete

SANSEF UENRINONX

12d Model 3
User 1
12d Medel Menu \ e
T A
it — — | Select
lag W R .
- N Project => Exit
.h\ q

When Exit is selected from the Main
Menu, Projects => Exit and a save
is required, then the Save Project ?
Yes-no panel is placed on the
screen.

If Yes is selected, then 12d Model
saves the project & exits.

If No is selected, then 12d Model
does not save the project & exits.

If Cancel is selected, then the Exit
command is aborted and 12d Model
keeps the project open.

[ ' 1o |
| Do you want to save the project ? I The Save Project Reminder will be
Yes | Cancel | no || displayed as a default every
ol 15 minutes as a prompt to remind

you to save your project.

Cancel

Page- 25 -
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Description: Plan Plotting

Level: Fundamental

Outcomes: After completing this module you should be able to create plan plots from
12d Model.

PLAN PLOTTING

Plan1 = Eoh
ﬂﬂ@“ﬁ]ﬁl@ﬂﬁlﬁ%{ = sor— Pick the plot icon from the Plan View
1l View Plotting "1° [E5] ping1lF toolbar

Quick plot
Quick sheet plot =1 Choose Quick Sheet Plot
Plot frames

| Drainage plan

View ]1 E
Plotter type [paf_writer Choose pdf writer and type in the
Plot file fplanpdt ) name of the pdf file to be created
Clean model beforehand ]do not clean ﬁ
Scalelf [500 Choose a scale of 500 (that is 1:500)
Sheet size wd ht (mm) ]Ael ﬁ and a paper size of A4
Plot Sheet Margin JS ﬂ]
Rotation Angle ﬁ - ﬁ]
Qrigin
X coordinate ’W;:] H
¥ coordinate Wﬂ

~Plot Area Mode —Anchor
" Fixed in View - Scale Zooms " Centre

(+ Fixed in Data - Scale Fixed + QOrigin

Title and border v

Text style T |

Text height (mm) a

Title line 1 =

T ine2 — Use the Place rectangle button = |

Title colour e to choose the area to be plotted.

| plotter e = 7 Press the Plot button to create the
O] @  eot] Finish|  Hep| plotted data




@
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CHOOSING WHAT TO PLOT

[ Plan1 =N =R
B ¢ =@ s % &) @ % <| 2|
[ 1
e / =) U@é% L
[ _

Use the ﬂ and EI buttons on the
view to add and remove models from
the view you are plotting from. Use
the toggle button to control the
display of vertices and string names
or elevations.

The plot is a ‘what you see is what
you get’.

The plot sheet is shown on the plan
view, and shows that area to be
plotted. The sheet size shown
depends on paper size and plot
scale.. If you set a larger sheet, you
will plot more of the data. If you
choose a larger scale (eg 1:100
instead of 1:500) the detail will be
large, but you will only get a small
area of land onto the sheet.

The position and rotation of the plot
sheet is controlled using the buttons
at the bottom of the panel.

CHOOSING WHERE TO SEND THE PLOT

" Quick Sheet Plot [SlErs=

View liJ ‘

Plotter type |model [ Select Plotter
Plot file —

Clean model beforehand W

Scalel: 'W’

Sheet size wd ht (mm)

—

i Quick Sheet Plot = & l
View | ‘
Platter type |mndel J‘

Plot file —
Clean model beforehand |do net clean i
Sheet size wd ht (mm) ,M—' raster

View
Plotter type ’F [
Plot file [
Clean model beforehand |de not clean

Scalel: ’W
Sheet size wd ht (mm) 1A4—‘
Plot Sheet Margin -
Rotation Angle h‘

Select Plotter

windows
windows_mono ‘ |
windows_emf

raster_mono
windows_xps
xps_writer
pdf_writer

m

The windows Plotter will send your
plot to a Windows printer, using the
windows printer driver.

If you have a colour printer, the lines
will be coloured. If you have a black
& white printer the lines will be
different shades of grey depending
on the colour.

If you have images or aerial photos
on the view, these will not be plotted.

The windows mono Plotter will
send your plot to a Windows printer,
but will force all lines to be black.

This is usually the best choice if you
have a black and white printer.

The raster and raster mono
Plotters work the same way as
windows and windows mono but will
also plot aerial photos.

Pdf writer —what a good idea




3

" Quick Sheet Plot = = )
Miew ,1—' Select Plotter
Plotter type model =
windows
Plot file windows_mono
windows_emf
Clean model beferehand do not clean raster
Scalel: 1527.344435 raster_mono

Sheet size wd ht (mm)
Plot Sheet Margin

View
Plotter type
Plat file

windows_xps
xps_writer

—
——

I |
pdtwrter &

[Plan Piot.pdf o

Clean model beforehand ]d.:. not clean ﬂ

Scalel:

Sheet size wd ht (mm)

Plot Sheet Margin
Rotation Angle

Origin

[1000

[pd T ——
R
—

Extra Dimension Solutions e%ds
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The Pdf writer — what a good idea
We will choose the PDF Writer

The PDF Writer is smart enough to
change its settings for different paper
sizes, you do not need to change any
settings.

Ensure the View is correct — this is
the data that will be plotted.

Type in the Name for the PDF file.
Type in the Scale for the Plot, then
press the enter key.

Select the Sheet size from the list

X coordinate |108.0503 él ;Ié:J
¥ coordinate (4326753 ﬁJ

— Plot Area Mode

—Anchor

" Fixed in View - Scale Zooms

* Fixed in Data - Scale Fixed

" Centre

Title and border
Text style
Text height (mm)
Title line 1
Title line 2

Title colour

&+ Qrigin

|p|0tter ok

=

Title colour

oy W

| plotter ok

=

Plot | Finish| | Help|

= QT Plot | Finish| [ Help |

If you do not require a Border and
Title information for the Plot, Untick.

Type in Information for the Title if the
plot into these 2 lines, you can also
select Text style, Text height and
Title Colour for the Text and Border.

Press the Plot button to create the
PDF, it will be saved to the Working
folder.

Use the = | button to move the plot
sheet to the desired location, then
pick and accept to set the Origin.

. ’— ’!.
Title colour cyan | Use the ﬂ button to move and
| plotter ok rotate the plot sheet to the desired

location, then pick and accept to set
the Centre Point and Rotation.



[ 5] plan Piotpat -
File Edit View
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indow Help

B AN AN = N

Tools

[ ]a] = s 1] e -

Sign ; Comment

Plan 1

Bl =[a] ¢/ x|&) @] % <| s

om0 (B[ 8]

View

Plotter type

Plot file

Clean model beforehand

Scalel:

Sheet size wd ht (mm)
Plot Sheet Margin

Rotation Angle

[ |
Pl Potpdt 5|
foo

[
R
E—

|| [ Origin

X coordinate 193‘80?3 ;:! E.J
_ 'Y coordinate i49(],3382 ﬂ

Wwould you like ta...

1

ot Area Mode -~ Anchor- 1
WARNIMNG: The file [Flan Plot.pdf] alieady exists Fixed in View - Scale Zooms ~ Centre
Fixed in Data - Scale Fixed &+ Origin
and border v
syle —
Ext height (mm) |4—
Title line 1 =
Title line 2 =
Title colour quarl—_l

| File <Plan Plot.pdf> exists

12d Model
Civil and Surveying Software
Distributed by Extra Dimension Solutions

April 2013

Introduction to 12d Model

The PDF file has been created.

To change the plot, here | have
changed the Scale to 1:500, and
repositioned the Sheet

When you press Plot, you will be
warned that the PDF already exists.

You can:
- Replace the existing File
- Cancel to keep the existing File

- Or go and change the name of the
file for a new PDF file.

Page- 29 -
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Description: Loading, Checking, Triangulating Data, and Editing a TIN
Level: Fundamental

Outcomes: After completing this module you should be able to create a TIN (Triangulated
Irregular Network) in 12d Model.

CREATE A NEW PROJECT

The folder: 12d-1A Introduction to 12d Part 2 will be the working folder and the Project will be named
Barwon Valley

Project | Filel/O Edit Vi

[ Projects |

| New | | Use Project => New to create a new
Open ¥ 12d Model Project
Check base points
Details 4

Management 4
Restart

Save

Tree

Utilities +
Delete

12d Model 3

User +
12d Maodel Menu

Exit

- __ o Type the name of the new project:
ey L BARWON VALLEY
/- Advanced [~

Project name |Barw0n\fa||ey @
Folder |]0\EXD S_Training\12d-1A Introduction_te_12d\12d-1A Introduction_to_12d Part 2 ﬂ B rowse tO th e wWo I’kl ng fol der
Create working folder I
_C.:\.ZIlE d\lU:UU\EXD §_Training'12d-1A Introduction_to_12d\12d-1A Intreduction_to 12d Part_2\Barwon U nt| Ck th e 0pt| on
Description Create Workinq Folder

Type a Project Description here
(see below)

! / I Press Create
Create Open Finish Help

The Project description should included today’s date, your name, the reason for creating the project a brief
description of how you like your coffee, and anything else that might be relevant.

The description can be opened again for editing at any time using Project=>Description.

3
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IMPORT DXF DATA

The data set for this project has been received from the surveyor in a file called Survey.dxf.
Use: File I/0=>Data Import=>DXF/DWG/DXB.

1= Read DWG/DXF Datz
Click on the yellow folder, and

choose survey.dxf from the list of
available files

Pre*postfix for models survey

MNull level value -999

Type survey as a prefix for model
Default lineweight 0.25 names

Spline approximation llzi

MNarmes Wﬂ
Images Wﬂ
Blocks Wﬂ

Block attributes ignore ﬂ

Only create visible symbaols v

Translate 3DFaces to Faces

< 7

Use12d Acad colour numbers

<

Create 2d/3d polys from ctrl points

<

Head te tail peints/lines

<

Only load visible layers

-

Load paper space
Load xref files I
| / l Press Read, then press Finish

Read | Finish | Help |

<l

(i ==
Blel=lalwlxlalall ||

| Medels to Remove "2" 2 |

survey Boundaries
survey Drainage
survey Matural Surface
survey Road Location
survey UG Services
survey Vegetation

The model names all start with the
word survey .

By typing survey in the Prefix box,
12d Model will place this text at the
beginning of the model/s imported
into the Project.

This groups them together in the
Model List and identifies where the
data has come from.
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CHECK FOR CROSSING BREAKLINES

The survey data should be checked for crossing breaklines, and any found should be corrected before the

TIN is created

Use: Tins => Check Breaklines

Dataset2 [

ajmm

Models for
Intersecting strings with valid heights

Report File
Report type

Self check strings
Colour for intersections
Clean models beforehand

Simple crosses

temp ﬂ |

E—

=l

| 12d Report Format ﬂ

| E

v

dark blue !

| finished checking

Check |7

Plan1

(=[O |5

B =afw/x]a]a] % <] s
f—

Make sure all of the survey data has
been added to View 1, and then
choose this view as Data set 1

Adding models to a view, then
choosing that view as the Dataset is
a convenient way to select a group of
models.

Type in the name of a new
(temporary) model.

12d will create this model and use it
to store the results of the Check
Breaklines operation.

Views are used often 12d Model to
select data.

Itis a lot easier to add the required
data to a view and select that view in
a panel, than choose a model or
model list.

Press the Check button to check the
crossing breaklines

Use the ﬂ button to add the new
temp model to the screen.

Crossing breaklines are shown

Use String=>Inquire to find the
reason for the crossing breaklines.
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Output Window

TIntersection at 42768.6045 37407.3268 levels survey UG Services->UG-Services:4 survey Boundaries->Boundaries:5

! Intersection at 42819.9683 373834315 levels survey UG Services->UG-Services:4 survey Boundaries->Boundaries:3

! Intersection at 42902.1630 37280.8223 levels survey UG Services->UG-Services:h survey Road Location->Road-Location:5
! Intersection at 42936.1548 373103307 levels survey UG Services-»UG-Services:2 survey Road Location-YRoad-Location:3
! Intersection at 42893.5925 37286.2900 levels survey UG Services->UG-Services:h survey Road Localion-YRoad-Location:7
! Intersection at 42972.7105 371954232 levels survey Road Location->Road-Location:5 survey UG Services->UG-Services:t
! Intersection at 42886.0137 37460.5900 levels survey Road Location->Road-Location:2 survey UG Services->UG-Services:2
! Intersection at 42791.8304 37445.7978 levels survey Vegetation->Vegetation:2 survey UG Services-»UG-Services:3

4

Output Window Backoround tacke

Introduction to 12d Model

Displayed in the Output Window are
the 8 crossing breaklines that were
found in the data set.

Use the Output Window to display
any crossing breaklines that have
been found.

The Information shown are the Co-ordinates for the intersection, along with the Levels of the breaklines at
the intersection (interpolated levels), then the Model and String Name for the crossing breaklines.

The survey UG Services Model is listed in all the intersections found, so we need to remove it from the

View 2 and re-run the Checking Breaklines options.

Plan1 =R 5=

ﬂ dn Models to Remove "1"

Ee

survey Boundaries
survey Drainage
survey Natural Surface
survey Road Location

=
survey Vegetation ’%/

temp
+
+
- +
* +
4 T +
b + n
+ Select
. +
+ + i
+
+ + i +
+ + o+
Self check strings =3
Colour for intersections dark blue E
Clean models beforehand v
Simple crosses 2

| finished checking

Check

Help

Remove survey UG Services Model
from View 1 and re-run the

Check Breaklines — but tick on
Clean models beforehand.

Clean models beforehand will
delete the contents of the temp
model while still leaving the model
in the project.

Press the Check button and the
diamonds should be deleted from
View 2.

The same command can be run on
any model using Models => Clean
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Then re-running the check Breaklines will clean the temp model and re-check the remaining models on

Plan View 2.

To check that all the clashes were with the survey UG Services Model, refresh the screen and those

clashes will be removed.

But also checking Models => Model Information Table is useful to show the contents and details of the
Model, and by double clicking on the model, it will display the String Information Table and it shows that

the model is empty — hence no crossing Breaklines.

Model Name I Read onlyi Loadedi Elementsi User Pointsi Pointsi

MinX|  Minv| MinZ| Maxx| Maxv| MaxZ]|

3 17 17
358 358

1690
495
10

4

a

unknown

‘sur'.rey Boundaries
‘sur\rey Drainage
'suwey Natural Surface
'survey Road Location
'survey UG Services
38 survey Vegetation

unknown
unknown
unknown 4495
10
4

0

unknown
unknown

temp unknown

42700.593
42410.269
42407.034
42480118
42755121

42734 84

37360709 183.055
36819.541 155
36815.276 155.5
36818359  156.55
372321 182
37445421 165365

42903.502
43059.443
43076.368
43076.368
43001.356
42797.397

37435381 215.6
37403734 222785
37563525 234074
37563525 217.835
37492.265 205

3749134 185965

Finish I

| Model Information Tz
Model Name I Read onlyl Loaded I Elements | User Pointsl Pointsl Min Kl

‘ survey Boundaries unknown  yes 3 17 17 42700593
survey Drainage unknown  yes 20 358 358 42410.269

‘ survey Matural Surface unknown  yes 1 1690 1690 42407034

] survey Road Location  unknown  yes 42 485 495 42490118

‘ survey UG Services unknown  yes 2 10 10 42755121

' survey Vegetation unknown  yes 1 4 4 4278484
temp unknown  yes 0 0 0 The temp Model is showing 0

Elements and Points.
i 1]

Update | Finish |

Namel Typel Colourl Linestylel Chainagel Lengthl Pt

<

Finish |

Update |

12d Model
Civil and Surveying Software
Distributed by Extra Dimension Solutions

April 2013

1

By double clicking in the temp Model
above, the String Information Table
is opened and shows no strings.

Page- 34 -



Extra Dimension Solutions e%ds

Introduction to 12d Model

TRIANGULATE A DATA SET

A “Triangulated Irregular Network” (TIN) is used to find interpolated elevations at any location on the site.

Use:

Tins => Create => Triangulate Data

General Tab

ata ] Nullingl

Retriangulate function  [tin survey E

Mew tin name W@I
Tin colour lgﬁ:en—ﬂ
Tin style =
Medel for tin Wil'

Additional settings

Preserve strings [ Remowve bubbles [
Weed tin r
Cell method — Triangle data -

Create many

| ok - no Tin <survey> exists

Triangulate Finish

The additional settings:

Additional settings

Preserve strings [ Remowve bubbles [
Weed tin r
Cell method — Triangle data -

Create many

| ok - no Tin <survey> exists

Triangulate Finish

Additional settings

Preservestrings ¥ peove bubbles W =1
Weed tin r
Cell method r Triangle data I

Create many

Triangulate

Type in a New tin Name we will use
survey (tin name must be unique),
then press the Enter key

The Model name for the new tin will
be filled out once the Enter key is
pressed.

Copy the Model name tin survey to
the Retriangulate function option

Preserve strings

Means that the strings in the project
will be used as Breaklines in the
triangulation, always ticked as a
default.

Remove Bubbles

This will remove any flat areas
created in the tins. Used mainly when
triangulating contour strings, it means
that a triangle will not be created with
the three points connected to the
same string.
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Additional settings

Preservestrings M gernove bubbles [~
Weed tin v

Cell method [ 'hangledata [ —0g Triangle Data

Is used when triangulating a set of
triangle mesh data, this will also turn
on the Weed Tin which will only use
1 point where there are multiple
points at the one location.

Create many N

Triangulate Finish

This setting will NOT be used with
the survey data.

Additional settings
Preserve strings v Remowve bubbles [
Weed tin r Cell Method

Cell method [ _lnengledats [ Is used for really large data sets, in
the background 12d Model will split
the data set into smaller sections and
enable it to process faster, but this
doesn’t work at it's best until the
triangulation reaches 1 million points.

Create many

Triangulate| Finish

This setting will NOT be used with
the survey data.

Data Tab
i | Triangulate a Data e
Geneullingl
Data to triangulat Jl Choose View
= |l
View T (= | , .
- Select View 2, all of the data we wish
to use is on View 2.
— M
| View <2> exists I
| zmin 155.000 zmax 234.074 The minimum and maximum Z
Triangulate Finich Help values are shown for the data that is

to be triangulated — a good check!

m
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Nulling Tab

Nulling by Angle & Length can be completed within the Triangulate a Data Source Panel.

General | Data To activate the Nulling Tab tick on

Apply Nulling

Apply nulling W
Angle 5* ﬂ
Length 100 ﬂ - 12d Model default values that can be
Combined angle |50 ﬂ modified, experiment with different
Combinedlength [20 & length values. Eg 10m and 50m

E‘I‘ If you have a Polygon surrounding
the area to Null then you can select
the string here.

| View <2> exists

| zmin 155,000 zmax 234.074
Triangulat( Finish

Press Triangqulate to create the Tin

EDITING THE TIN

Once the Triangulation is created 12d Model automatically changes the Create Triangulate Panel to the
Edit Retriangulate Panel, the View Data is changed to a Model List for future reference.

You are able to edit a tin at any time via, Tins => Edit => Tin

!@.‘ ] Nullingl
Tin W@
Tin colour WE
Tin style =

Additional settings

Preserve strings [ Remowve bubbles [
Weed tin r
Cell method — Triangle data r

| Tin <survey> exists

| zmin 155.000 zmax 234,074

Retriangulate Finish

12d Model April 2013 Page- 37 -
1 Civil and Surveying Software
2 Distributed by Extra Dimension Solutions
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i — = I Turn our new Model tin survey onto

B & =] et % & @ %] | s the plan view to display the Tin.

survey Boundaries
survey Drainage

survey Matural Surface

View Data has been changed into a
Model List for future Reference.

survey Road Location

Data polygon

| retriangulation finished

| Zmin 155.000 zmax 234.074

Retriangulatel Finish I

12d Model April 2013 Page- 38 -
1 Civil and Surveying Software
2 Distributed by Extra Dimension Solutions
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NULLING TRIANGLES BY POINTS

Before we go any further with this tin, we will null (remove) the unnecessary triangles from the Triangulation.
Use: Tins => Null => by points

This option allows single triangles to be nulled (removed) from the triangulation.

e = X

Tin survey ] | Select the Tin from where the
Null mode Null j triangles are to be nulled.

|
Pick Finish| Help |

Before the Triangle is nulled.

Plan 2 =N =R~

Select with a Cursor Snap in the

lisu oo § centre of the triangle to be nulled,
General | and Accept the Pick to Null the
Cursor snap = Triangle.

K = 42600.024
Y = 37423.390

After the Triangle is nulled.

Plan 2

Bl 2] =|a ¥ %@ &) %X
: NN
NN

The selected triangle has been
nulled, and removed from the
Triangulation.

When 12d Model Nulls the Triangles
they are not deleted, they are merely
turned off.

The Nulling can be continued until all the triangles have been nulled as required.

12d Model April 2013 Page- 39 -
1 Civil and Surveying Software
2 Distributed by Extra Dimension Solutions
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RESTTING TRIANGLES THAT HAVE BEEN NULLED

The Null Triangles by Points Panel will also enable you to Reset any triangles that have been Nulled from
the Triangulation.

o]
Tin W
Mull mode ’Null—ﬂ

|
Pick

Finish| Help |

[Select Choicaal
0

Null

Reset

I Select Reset to bring back the nulled

Triangles.

Plan 2 E=nECR (==
Bl = x| @) al%| <| s

| Select with a Cursor Snap in the

centre of the nulled triangle, and

Information @

General Accept the Pick to Reset the
Cursar snap = Triangle.
X =42526.714
¥ =37312422

AVAV4

Plan 2 ===
B 2| =| x| & & «| %| <| 8|

_I The triangle, has been Reset.

April 2013 Page- 40 -
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NULLING TRIANGLES BY STRINGS

This option allows multiple triangles to be nulled (removed) from the triangulation at a time.

Use: Tins => Null => by strings

B Mull Triangles by Strings El_‘i‘

Tin survey @I
String options
* Use a string
Mull en accept of string N
Stri N
e 4 Choice  [z]
" Use a model of strings 1 %
| s
i
| e
Set Finish He| A
< (o
Clear
Plan 2 [o]l e =]

Bl2|=|a|«x]a 4] %<] o

Plan 2 =S EcR /===
@ﬂﬂ@ﬁﬁ@ﬂﬁﬁ@\

Select the survey tin to be nulled.

Right click on the String Option.

Select the Line option to draw a line
through the triangles to be nulled.

Select the Polyline option to draw a
squiggly line through the triangles to
be nulled.

To Increase the speed if this panel

Tick on Null on accept of strings.

This means you do not have to press
the set button for every null.

Warning: there is no Undo.

(But you can RESET the triangles —
see previous page)

The Line Option

Hold the Left button down and drag
the line through the triangles to null.
Once the line is drawn press the Set
button to Null the triangles.

If you wish to speed up the Nulling
process, tick Null on accept of String,
you do not have to press Set every
time you

The Polyline Option

Hold the Left button down and drag
the polyline around and across the
triangles to null.

Once the polyline is drawn press the
Set button to Null the triangles.
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ADD A BOUNDARY AROUND THE TIN

When the unacceptable triangles around the edges of the tin have been nulled, we can create a boundary
around the tin. The boundary will save the settings completed by strings or by points, to be saved if the
triangulation has to be retriangulated.

Use: Tins => Boundary
" Create Boundares for T e nime ]

T survey @ Select the survey tin
Model for boundaries WJ

Create super string(s) v

Type in the New Model Name.

Solid fill string(s) N

Boundaries draped v
Boundary colour cyan J
Attach to tin [w

| finished
= —I Press Create to create the boundary.
Create{ Finish | | Help |

You are able to edit a tin at any time via, Tins => Edit => Tin

General | Data The Tin Boundary can then be used

Angle 15—J in the Retriangulate Tin Panel, by

I, IUU—J selecting it as the Null Polygon, when
: retriangulating the Tin.

Combined angle ﬁJ

Combined length I—J

Mull polygen >boundary strings 1 j— Select the newly created boundary
string.

NOTE: If you Retriangulate the TIN
the nulling you did with Points and
Strings will be lost.

| retriangulation finished

| zmin 155,000 zrmax 234,074

: = The Boundary string set for
E—— = Null Polygon allows you to keep the
settings.

(5] Plan 2
B 2| =& ¢ %@ @ %]

P
Y

All the nulling is completed to the
selected boundary.

12d Model April 2013 Page- 42 -
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ADDITIONAL TOGGLES FOR TINS

Also experiment with the Tin commands — these are found under the Plan View Toggle Button Menu.

ELEE e |
B #|=| @«

The Toggle Button ﬁl

Culling [off]
Linestyles [on]

Z values [n/a]
String names [n/a]
: ' Attributes [n/a)
Arc centres [n/a]
" “"l‘lll‘ Tin contours [n/a]
. /| ‘l“‘l\ Tin edges [n/a]
W \\\\‘ Tin flow [n/a]
- S Tin sofid [n/a]
Tuflow [n/a]
Grid [off]
Rasters [n/a]
Vertex/Segment UID's [n/a] »
Point id's [n/a] 3

There are four options

= Tin contours

= Tinedges

= Tin flow

= Tin solid

[ plan2 [E=8 EoR X

et
{

4 i ;.ﬁ hit o

Wl
SN PR

= AWyt

| Tin Contours and Tin Edges

a

oo ]

These are great tools for quickly
viewing the tin on the screen

Tin Flow and Tin Edges

|
| Tin Solid

12d Model April 2013 Page- 43 -
1 Civil and Surveying Software
2 Distributed by Extra Dimension Solutions



12 Extra Dimension Solutions eKdS

Introduction to 12d Model

TINS

The Toggle settings can be changed for the Contours, Edges, Flow Arrows, Mesh, Solid and Tuflow when

viewing the Tin.

These can be found under the:

View Menu => Settings => Tins

Plan 2

Linestyles
Rotate
Sewer
Plotting scale

Vertex/Segment UID's
Point/Vertex id's
Vertex indices

Edges

Flow arrows
Mesh

Solid
Tuflow

Z values
Mames
Attributes
Arc centres
Work plane
Rasters

Grid

Colour
Drawing Filter

* r T T T T T Vww

Draw triangles contours

Continc

Cont ref
Cont colour
Bold inc

Bold colour

Draw triangles flow

Arrow length (w)

Colour for arrows

dark green ﬂ

et pm] e

12d Model April 2013
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These setting under the View Menu
will only be associated and applied to
the current Plan View

Or Use F11 on your keyboard

Change the Contour Intervals and
the Contour Colours here

Press Set & Finish to activate the
settings

Change the Flow Arrow Length and
the Flow Arrow Colour here

Press Set & Finish to activate the
settings
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Description: Create Contour Strings and Labelling
Level: Fundamental

Outcomes: After completing this module you should be able to create a new Textstyle for use
in all projects and create Contour Strings and text for a TIN.

SETUP OF TEXTSTYLE DATA FOR LABELLING CONTOURS

Create a Textstyle that will be used to label the contours.
To Create a Textstyle use: Project => Management => Tree

B Project "Barwon Valley" I Double click on the Project to open
i Modek the Project Tree

+- Tins

- Templates
+- Functions

7 Views

- Mame mappings

- Survey data collectors

- Colours
- Linestyles
- Symbols
+- Textstyles
E| Textstyle data favorites I

W Create textstyle data favorite Double click Create Textstyle data
- Arial 1 centre favourite to open the Create/Edit

Textstyle Panel

- ] ]

Mame Textstyle Comment
Data

Contour Label 25 __ Right click on the Textstyle Data will

Arial 1 centre Arial . display the menu choices for creating
Arial 2 centre Select Textdata a TeXtSty'e

1501 centre
150 2 centre Arial 1 centre

i Arial 2 centre
SAlgn Title 1501 centre

SAlgn Header 150 2 centre

SAlgn Data SAlgn Data
SAlgn Header

SAlgn Title

Press on Edit to open the
Textstyle Data Editor
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Favorites | zl

Extra Dimension Solutions }NS

Textstyle [Arial II
Colour I.-ed—!l
Withite out I—gl
Border I—gl
Text units |Wg|-|d—z|

Height() 25 &
offset(w) o
Raise (u) IU—EI
Justify  [middie-centre 7|
Angle h@
Slant hﬁ
X factor Il—ﬂ
Weight  [Normal |
Underline Ino—ﬂ
Strikecut InD—ZI

Italic Ing—zl
Dutline I—zl

Sameasl Clear I Finish i

Header
.. Favorites

Name Textstyle Cemment
Data

contour label 2.5 m

Arial 1 centre Arial ...
Arial 2 centre Arial ...
1501 centre 150 ...
150 2 centre 15O ...
SAlgn Title 150 ...
SAlgn Header

- lra e T

i Write Setup File "

Finishl

¢ Found falder (Read anly)

ChProgram Filestil2dyl2dmodels10.00hset_upshtextstyle_names.4d

" Current folder

CH12d410,00EXDE Traininghl2d-18 Intraduction_to_12d412d-12 Introduction_to_12d_Part_2

% User folder
CA\12d\10.000\user

" Other folder

Introduction to 12d Model

Select the Textstyle
Select the Colour

Select the Height

Select the Justification

You can set up as many Textstyle
Favourites as you like —they need
to be saved so that they can be
accessed for all subsequent projects.

Press the Set button to save the
Textstyle settings, Finish to close the
panel

Press the Set button to save the new
Textstyle, Finish to close the panel.

Textstyles saved to the User Folder
will be accessible to all projects on
your computer

Select the User Folder

Folder [C\124\10.00\EXDS _Training\12d-1A Intr: E|

i Press Write then Finish

Write/l Propertiesl Finish | Help |
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CREATING CONTOUR STRINGS
The contours created using the Toggle Button from the View Menu are just display contours;
they are NOT Contour Strings.

Display contours cannot be exported or labelled, if you try to do a string inquire you will find you cannot
select them — that’s because they are not strings.

To create Contour Strings for export or plotting, go to: Tins => Contour => Contour, Smooth and Label

Contours Tab

| Type a function name — this will
Function name Contour survey tin M remember all your settings
Tin to contour survey @ Select Tin to Contour
Major Contours] Range ] Labels ] Type a new Model name,
Model for contours intour survey tin Im ﬂ (nOt done eIseWhere)
Contour increment 1 e Type in the Contour Increment
|
grey] ] Select the Colour
=|
Smooth contours I

-

Process Finish |

Major Contours Tab

\ Tick on to create Major Contours
O (LR C- : (if un-ticked the major contour and
Function name Contour survey tin ﬂ

minor contour strings are saved in
Tin to contour survey @ the same model.

Contour ange l Labels l

Create major contours [ Type a new Model name,

Medel for major contours mﬂ Contour survey tin 5m

Major contourincrement |5 P Type in the Major Contour Increment
I

Colour magenta ﬂ Select the Colour for Major Contours

=

Process Finish
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Range Tab

Function name Contour survey tin ﬂ

Tin to contour SUNVEy @
Contours | Major Contobels l

,75 A Minimum and Maximum Contour

T Level can be specified, if left blank

- the TIN’s minimum and maximum
Contour reference 0 E values are used

Colour by range [~

A Height Range File can be
selected to colour the contour strings

Process Finish | Help |

abels Tab

Function name Contour survey tin  f Tick on to create Contour Labels, if
Tin to contour survey a| un-ticked no contour labels are

Contours MajorContoursl Ran created.

Label contours v

Label major contours only j Label Major Contours Only
Medel for labels sur survey tin Labels ==
Type a new Model name,
Label method Line removal &centﬂ - yp .
Decimal places El SelectChoiceq Contour survey tin Labels
I - —
Above line conteur direction
Eec=tvieidata contour label 2.5 Above line read from below
Start dist (w) 250 ﬂ Centred line read from below See Page 48 an 49 for a full
. ¢ [||Line removal & centred line read from below s
Separation (w) 250 ] i facing up il description of the Label Methods
ﬂ Centred line facing up hill
Label start and end Line reroval & centred line facing up hill

Process
e s Type the number of Decimal Places
Decimal places 3 for the Contour Labels

Textstyle data contour label 2.5 Select the Textstyle (previously
Start dist () o k] created)
Separation () ok The Start Distance and Separation
I is the dlistance along the string the
el start and end - label will be placed
Label start and end will also place

the contour label at the start and end
Process Finish of the String
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Function name IContour survey tin
Tin to contour Isuwe'_',r EI
jm Contours I Range I Labels I
Model for contours Imtoul survey tin lm :I
Contour increment I] J_ha

Marme

Colour

Linestyle

Weight

Smooth contours

Preserse string points

Press Process to create the contour
strings and labels.

The created Contours and Labels.
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Descriptions of the labelling Methods that can be used for contour labelling

Above line contour direction

Above line read from below

Centred line read from below

Line removal & centred line read from below
Above line facing up hill

Centred line facing up hill

Line rernoval & centred line facing up hill

[ plan 2 E=R[E=R/
B@] =| & | ®| &« %] <| 3|

180, 000

\1?.5 ) shove line
: OOO E:r_l)ntour direction /‘;;I;t:r?;n
\0 " OOO

Above Line Contour Direction

Text is placed above the contour
string and follows the string direction.

T
[ pian2 (===
Bl 2| =@ | X &) & %

Above Line Read From Below

Text is placed above the contour
string, but is created so it can be
read from the bottom of the plotted

__——oo'azt

(b) above line
read from below

sheet.
785: @3
Y9
[l Plan 2 E=R[E=R/
B 2= &« x| 2% x| s
Centred Line Read From Below
\% (6 centred ine Text is centred on the contour string,
.000 read from below but is created so it can be read from
\% the bottom of the plotted sheet.
I =
: .000
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[ Pln2 ==
B¢ =& w|x|a| 2% <3|
78
6:000 0
\ (d) line .remo‘.-“al and /
'80.00p e
\\ . /50
7
[ Pin2 ==
B¢ =& w|x| @] 2% <3|

g

000-9!_" (e) above line

facing up hill

/UOTJTOQL

2l Plan2 =
B | =| & st x| & @ %| <| 2|

.00

\% (f) above line
facing up hill

£y ooo

\w_ 000

T

[ pian2 (===
B2 =@« X &) 2| % <| s
78

7 S &
S0.00p |Gimmous. <o)
facing up hill - /' &;\)
/ 7

Introduction to 12d Model

Line Removal and Centre Line
Read From Below

Text is centred on the contour string,
but is created so it can be read from
the bottom of the plotted sheet.

The Contour string is removed from
behind the Label Text.

Above Line Facing Up Hill

Text is placed above the contour
string, but is orientated so it faces
up-hill.

Centre Line Facing Up Hill

Text is centred on the contour string,
but is orientated so it faces up-hill.

Line Removal and Centre Line with
Labels Facing Up Hill

Text is centred on the contour string,
but is orientated so it faces up-hill.

The Contour string is removed from
behind the Label Text.
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Description: Exporting Data to CAD
Level: Beginner

Outcomes: After completing this module you should be able to create a new DWG or DXF file
for use in a CAD program.

EXPORTING DATATO CAD
To Export the Survey Data and Natural Surface Contours to CAD,
Use: File /O => Data output => DWG/DXF/DXB => DWG/DXF/DXB

[ Pin2 (o] = =)
JJJIﬂJJJJJJ

| Turn all the required models to be
exported onto the plan view

Data to write

] =] m| ] @] =] 2] 9| 9] ¢] v 5]
View F &

Format dwg

Unit Metric

Select the Plan View to export the data

[ Select Choice ]E‘

dwg
chxf

| Select the Format for the File

AutoCAD release ’m
Type in the new File Name for the

File name contaurs.dwg =0
- — ol

General Textu"Attributesl Advancedl

DWG file

Dimension

Default level Select the Dimension — we'll use the

2d & contours(3d)

Scale for paper/pixel text 1:

Symbol colours

Use blocks for point styles
Colours by layer
Linetypes by layer

Features as arcs

3 P i

Create string super text

<

Clockwise triangles

[ choice ok / I Press Write to create the DWG file,
Write Finish Help

H then Finish to finish the Panel
m
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The exported Survey Data and Natural Surface Contours shown in CAD below.

| BricsCAD Platn
[ File Edit View Insert Settings Tools Draw Model Dimension Modify Parametric Mechanical Window Help [
NeHAES 4NDIIX 96 AVA@ 2| LLPLRL @ekb|THAB s
ey W=] + & | [ byiayer B ByLayer » ————— Bylayer '

Mo Selection = 5

E General
Color
Layer
Linetype
Linetype scale
Lineweight

€ QB ™4l

P @O0+ [RRO@D[ODN
2|85

®
=
B
e
D
-
c
&
4
2

Ready 43212,1529, 37327.7177, 0 Standard 1S0-25 SMAP GRID ORTHO POLAR ESNAP STRACK LWT TILE TABLET DUCS DYN SUB QUAD -

Notes:
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Description: Exercise No.1 — Triangulation and Contour Strings
Level: Beginner
Outcomes: After completing this module you will have reinforced the techniques covered in

the Introduction to 12d Model (pages 5 to 48) You should be able to import and
triangulate survey data supplied in CivilCAD .as5 format, create Contour Strings
and Export to CAD.

EXERCISE NO. 1

Start 12d Model and go to the New Project option. Type in a New Project name and browse to
C:\12d\10.00\EXDS Training\12d-1A Introduction to 12d\12d-1A Introduction to 12d Part 1 —
this is the Working Folder. Start a new project in this folder.

Load the CivilCAD ascii file 02170.as5. Use File 1/0 => Data Input => CivilCAD

Turn the Models onto the Plan View. Investigate the models and coordinates of the data. Use
Strings => Inquire or the F2 button.

Check for crossing Breaklines. Use Tins => Check Breaklines

Triangulate the data. Use Tins => Create => Triangulate Data. Use the Nulling Tab to null the
triangles by Angle and Length when the triangulation is being created.

Null by Points or strings. Use Tins => Null => By Points or use Tins => Null => By Strings to
remove any unnecessary triangles and create a Boundary around the Nulled Triangulation.

View the Tin by using the options under the Toggle Button, @ Tin Contours, Tin Edges, Tin flow
and Tin Solid.

Create the natural surface contour strings, use Tins => Contour => Contour, Smooth and Label
select the Major Contour Tab and the Label Tab to complete all in one go. Turn the contour strings
onto the Plan View.

Export the survey and the contours to CAD a .dwg file. Use File I/O => Data Output =>
DWG/DXF/DXB => DWG/DXF/DXB — in the Data to Write panel, select the View (green button),
View 1, and then fill in the other details.

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

| [5e |l | i = =l a7 | I | |

[PL x| sffc” H|T|s|[T olfF Allk’ m]|:E K] . QL CL

Plan1 EI @ Perspective 2 Izllﬁllgl

SANERF UANKOIDNONSF

~

B ¢ =@ €| x| & %% <|s| B2 =a) ¢ % & 2| x| & 7|5 3] 4] @ <|a]

»
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Description: String Creation and Modification
Level: Beginner

Outcomes: After completing this module you should be able to create new Super strings and
modify the strings by moving, extending, inserting points. Also you should be
able to Parallel, Offset, Joining and Deleting strings.

CAD CONTROL BAR

Fill out the CAD Control Bar before creating any strings, this way their Properties will already be set.

Project Filel/O Edit View Models 5trings Tins  Survey Design  Drafting Plot Report  Utilities User Window Help

| | [base | [red [ JlE =|| = ~| 2
[PIL x| 6ffc ] T|s|[T of[F affk m]|: ] K, L CLEL

@ Name of the String
Type a string name or select
from the list
” o Model Name - base
ase 1]

Is the default but you have the option
to type a name for the new model or
select from the model list.

red ﬂ Colour of the String
Type in a colour or select from the list.

F H = Height above sea level
Optional, but you can type in an
elevation for the points of the string.

If a height is entered here, all points
will have this height.

1 = Linestyle

The default is 1 (continuous) or
select from the list.

= Weight
The thickness of the string when
plotted

Tinable
Is the string contourable?

|| Same as

Select a string to populate with its
properties.
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STRING CREATION — SUPER STRINGS

Create a Single String

Use the CAD Toolbar on the left hand side of the 12d Model screen.

Click and hold the left button down then move the pointer to the required selection, release the button to

invoke the selection.

@ | base
7T %] 6J[C M| 7] 5|7 o

Bl % =a¢/x|a %

5

A L2y

2 points

Nesg OBNNODONX #

o5
b

b

Plan 2 == ER (==

Ble|=al«x]a| %)% | sl

To create a single line between two
points, select the 2 Points option.

Click on the Plan View to create the
first point on the line. Either an existing
point or a cursor location (and click the
middle button to accept)

Then click on the Plan View where the
line is to end (and click the middle
button to accept).

The 2-point line has been created.

If the String Points are not displayed,
then the Vertices have not been
activated as yet on the current Plan
View, it will be displayed

Vertices [n/a], once it is activated it
will display Vertices [on] or [off]
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Create a Line String

Project File /D Edit View Mo

| @ | base
[7[T x|.6JT # 7|37 o

B % =a ¢/
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ffm;ﬁﬁmiz

Line string

Nedp DBNRODONX+

&

<

&

Plan 2 ===
B2 =|a||x]a| 4% X] 5|

/\/\

g‘ Plan 2 E=m{EeR
2 |1Bl 2= e €| %] & a%/x] 3
=)
o,
z,
a.
:@‘

@.":hite @1 2 -l 5 l': @ExEI'CiEEE

<Pick next position for string> [picks][fast][Menu]

Output Window Background tasks

m

Introduction to 12d Model

To Create a Line String (with many
points), select the Line String option.

This similar to a Polyline in your CAD
drafting package.

Start the Line String by clicking on the
Plan View where the String is to start
(and click the middle button to accept),
then click the location of the next point
(and accept) and continue this process.

To end the string, press the ESC
Button.

When creating or modifying super
strings from the Toolbars, the
status bar will always display what
is required for the command
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STRING MODIFICATION — POINT EDITS

Points Append (adding to the End of a String)

Dj
%j
X Select the Append Point button, then
2 : click on the required end of the string
;."‘ LEARA VW«" 4 B"| and accept, then position the cursor

- Append wheretthe new point/s are required and
x‘, accept.

The Append command will add new
points to either end of the existing

Plan 2 =N =l =5 string.

B 2| =| &)< x| @] @ x| <] s|
_i_
Additional Point appended to the end of
the string
Move Points
h‘
&'j
SIF2 AR AR 4 5\! | Select the Move Point button, and then
“., E click and accept on the point to be
g moved, then select the new position for
X, the point and accept.
Plan 2 [E=5 E=R

] o] =] &/ u] &l @] a] %/

/\/\\F | Point on the end of the string that was

moved
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Insert Points (along an existing string segment)

h‘

‘*’J

?ﬁﬁﬁ%ﬁ@fﬁﬂ%ﬂ
g Insert

.

Plan 2 (=[O =)

82/=la/x/<a]a)x]

)

P

Add Points Between Points

w,

&,

2] 23 A2 g4 A
<. Between

.

Plan 2 =3 EcR ==

] o] =] &/ u] &l @] a] %/
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To Insert a Point within a segment of
an existing string, select the Insert
Point button.

Click on the segment where the point is
to be inserted and accept to start the
insertion, then click at the new location
and accept.

Newly Inserted Point along the existing
string

Similarly, to Add a Point Between
Points on a String, select the
Between Point command and click the
segment that the point between is to be
inserted within.

(NOTE: The existing bearing of the
existing seament will be kept)

Newly Inserted Point Between 2 points
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Inserting Points with Exact Coordinates

Enter XYZ: [100 200 30

Plan2 = ===
B2 =|a¢x|a| @)% <2

T

Rwice |G 2 B |55 |6 |EllEvercises

<[Pick first position] (t)angential,(p)erpendicular, {cjusor, ()

Inserting Points with a known Bearing & Distance

EnterX¥YZ: |bd45.5015 75|

Plan 2 = e
B2 =|a|xx]al @)% < s

/ﬁ

Ewnite |[E1 B2 B4 (B |6 | B Exercises ||

<[Pick second position] (t)angential, (p)erpendicular, (cjuser

m
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To locate points when the
coordinates are known, the Typed
Input Box can be used.

Select your command, Create Line,
the command line is asking ‘pick first
position’.

Start typing in the X coordinate and
the Typed Input Box will appear.

Enter the X, Y and Z coordinates with
a space between them (this is the
delimiter) and press Enter Button

(if you don’t have a Z coordinate just
enter the X and Y).

Note: The Z Values from the Cad
Control Bar will be used instead of
the value that you type. To set your
new Z value make the Cad Control
Bar blank.

After creating the first point, a
bearing and distance measurement
can be used to produce the next
point on the string.

This is achieved by entering the
prefix of “bd(space)“ to override the
XYZ coordinate entry in the

Typed Input Box.

The bearing and distance can then
be typed in; the bearing is entered
with the degrees followed by a
decimal point, then the minutes and
seconds.

The minutes and seconds need to be
placed in pairs, eg 0505 for five
minutes and five seconds.

Eg: 45.5015 ie 45° 50" 15”

A space is required to delineate
between the bearing and distance,
then the distance can be entered and
press the Enter Button.
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Extend Point

Y EO Pt
éAH Extend

Plan 2 (oo mE3al
B %) =|afx] ] al @l % <| s

[E] 22 ARAY 2~ LA

Extend 3d

Plan 2 (oo mE3al
B %) =|afx] x| a] @l % <| s

r\'\éj r\"?)
w
Plan 2 [E=R[E=R">=

B2 =@ «x]a %) %X 5|
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The Extend Point command will
extend a point, but keep the elevation/s
unchanged; therefore the slope/grade
between the two points will change.

The Bearing of the segment is
unchanged.

The Point before it is modified /
extended

The Point has been extended, and the
height has stayed the same

The Extend Point (Height) command
will adjust the elevation (height) of the
point during the extend operation, so
that the slope/grade of the string will
remain unchanged.

Note: Extend Point (Height) is the same
as Extend but will change the height of
the extended string.

The Point before it is modified /
extended

The Point has been extended, and the
height has changed to maintain the
slope/grade of the segment



m
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STRING MODIFICATION — STRING EDITS

Picking with Direction

All strings in 12d Model have a start and an end, therefore a chainage 0 and an end chainage.

Plan 2 =N EcRFx=

B2 =|a¢x|a 4| %] s

Start Chainage 0.000

Positive and Negative Arc Radii

Plan 2 =8 (=R
B2 =|ax] % & a|% < |
— _—

TN/

Positive and Negative Parallel Direction

Plan 2 =8 (=R
Bl =|a a4l < s

f = ve offset
——

* + ve offset

End Chainage 699.162

12d Model uses positive and
negative values for creating arcs.

Eg a positive (+) radius is an arc
created in a clockwise direction, and
a negative (-) radius is an arc created
in an anticlockwise direction.

This positive and negative
methodology is used for
offsetting/parallelling strings as well.

A positive offset value is to the right
(off the direction of the string), and a
negative offset value is to the left
(off the direction of the string).



m Extra Dimension Solutions e%ds

Introduction to 12d Model
How to use Picking with Direction for Paralleling a String

This selection method Pick with Direction is extremely useful for a lot of commands within 12d Model.

You are able to make 12d Model use a direction you specify for a particular command where you need to
know which side of the string you are offsetting for example.

This means that you don’t have to find the direction of the string before you start.
We will use the String Parallel option to explain the process.
String Parallel — Full

<.

gy ]}\[-ﬁ-- AN AT S ‘ “ To parallel a string select the

., String Parallel command from the
seeld Toolbar.

(2

<[Full] Pick string to parallel or type (full, (p)artial> [picks][fast][Menu] —— 12d Model’s default is to Parallel the

Output Window Background tasks FULL string. (|f you wish to para||e|
only part of the string then select (p) on
the keyboard to activate it) We will use
h fault.

Slan 2 e the default

ﬂﬂ@ﬂﬂ@ﬂﬁﬁ% To Parallel this string we will use

Pick with Direction.

/ To use Pick with Direction in

% 12d Model, hold the left button down
and move the cursor along the string in
the direction you would like the string to
behave.

Remember that the right side is for a
positive offset and the left side is for a
negative offset.

Then accept the string.

The Pick with Direction over-rides the direction of the string for this single command.

Plan2 =N EcRFx=
B2 =aw/x|aalx <|s

The Parallel command continues as
normal.

5 Tiyped Input |
Offset distance [5q] i Then enter the Offset distance for the

parallel string and press the Enter key.
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Plan 2 =n|E=n "
B % =8| 2| % <| s

[ Tryped Input X J
Offset height g =

] Plan 2 == EoE ="
Bl =&« %@ 4% | 8|

///w B

OR

String Parallel — Partial

&l 2

<[Full] Pick string to parallel or type (full, (p)artial> [picks][fast][Menu]
Output Window Background tasks

Plan 2 [E=R[E=R ===

Bl#|=|a||x| &) @)% | s

1
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Another box is displayed to enter an
Offset height for the parallelled string

The Offset height option is to change
the height of the new string, (leave as 0
if you don'’t require the height/elevation
to be changed.) the height is a delta
height difference from the original string

A new string will be created parallel
and offset to the right based on the
direction picked along the original
string.

If only part of the string needs to be
parallelled then the Partial (p) needs to
be entered at the start of the command.

Use Pick with Direction to select the
string in the direction you would like the
string to behave.

Remember that the right side is for a
positive offset and the left side is for a
negative offset.

Then accept the string.




3

=] plan 2 E=R[E=R|5
EREEEEEEETE

/
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B

Ewhite |1 2 B2 B35 |Els | B exercises |[E
<Pick start point> [picks][fast][Menu]

[ plan =S
B % =| &% x| a4 % <| 9

Pick the Start Point for the parallel
string.

Ewhite |1 B2 (B¢ |ER5 |EHl6 | & Exercises | [

<Pick end point> [picks][fast][Menu]

Plan 2 = ===
B2 =a%x|a| ¥ <o

| Typed Input |3 r‘

Pick the End Point for the parallel
string.

The Parallel command continues as
normal.

Offset distance |5(|

L
|

Enter the Offset distance for the
parallel string and press the Enter key.

i T
# | Typed Input |
Offset height || I I

Enter the Offset height for the parallel
string and press the Enter key.

A string will be created and displayed parallel to the selected string but only the length that you selected.

(=] Plan2 =
EEECEEOREE

NOTE: String Parallel can also be
assessed from the Main Menu:

Strings => Strings Edit => Parallel

wf/ﬁ

A new string will be created and
displayed at the parallel distance
specified to the selected string.
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String Join
<. |

QUyRL A7 h] 0N YW a s ‘ To join strings use the String Join
% command from the Toolbar.

Using the String Join command without using Pick with Direction.

5] Plan 2 == 5
B ¢ =| e ¢ %@l «| % < s

2

String 1

J| Pick String 1 first then String 2.

2

1A;2

5] Plan 2 == 5
B ¢ =| e ¢ %@l «| % < s

2

—r The String Join command joins the
4 strings together starting from the
end of the first string to the start of
the second string.

=

By using Pick with Direction to select the strings to join, allow the strings to be joined in the method you
want require. 3

Plan 2 == 5
B ¢ =| || %% @] 2 %| <| 2|

Pick first string, then the second, with

String 1 Pick with Direction

/ 2
%* 2

1

%

[pian2 o
Bl ¢ =|a| % %| &l 2| % |2

2

The String Join command joins the
strings together starting from the end of
the first string to the start of the second
3 string except Pick with Direction will
over-ride the direction of the strings.

=
IS
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String Join Many

If you have many strings to join, the String Join Many is a great command where you don’t need to re-
select the first string. Pick with Direction is required to join the strings in the order needed.

QZA
QU DS+ 4NN+ S To join many strings use the
., String Join Many command from
f@l the Toolbar.
[l Plan2 E=S 5o~

] 2] =] @) ]| & & %[

String 1 Pick the First string by using Pick with
/§tring 5 Direction
Pick the Second string by using Pick
with Direction
/ String 3
Pick the Third string by using Pick with
/ / Direction
String 4

Pick the Fourth string by using Pick
with Direction

white |81 B2 |2 |5 |6 | R Exercise

<Pick next string to join> [picks][fast][Menu] The Join String Many command will

Output Window Background tasks Clontmue to Ijom as mar)y strings aSI you
pick, and will keep asking you to pick
the next string.

2] pran2 B
B2 =|a ¢« e (<]
A/
/ | The strings were picked with the
/ direction of the arrows shown.
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STRING MODIFICATION — USING THE STRING INQUIRE

To edit strings using the String Inquire command use: Strings => Inquire

| To edit strings use:
Finish| Help | Strings => Inquire or the F2 Button
To open the String Inquire panel.

Vertex/Point Editing
[ Pian2 B
Bl e =|a| ¢ xa %] s
Information @
General
Model = base
Mame =
S || Type=35 . . .
BN T;E: = I Firstly pick a vertex (Point Snap —
Colour  red remember it is a diamond snap)
Line style = 1 for the point to edit.
Pt/line = line
= ptS =10
Length = 2786.417
Locks = Read (-1)
Point snap =
= 42709.391
¥ = 37156.973
Prof ch = 1775.808
Bearing = 152°34'57.46"
+We =
Then Right Click to bring up the
[£3] Plan 2 o -E | ] Pick Options menu for the vertex
= = = (point) you choose.
B 2| =@ | x| @ @ sl .
| ick Ops ‘E‘ Walk right on the Vertex (number)
|| et This will reveal the entire vertex
pccept Vert= modifying options available to be
P E!”_ZT'E((T;‘J ’ applied to the point on this string.
o ! isible (n/a 4
|| Typed input 1 p it 1d (n/a)
) Text (n/fa)
Find by narme Annotate »
R Symbol (n/a)
Height (vertex=null}
‘u‘ertgx L All above
Chainage Move
-(n) peints Remove
+(n) points Split
_ Delete Firstly open the All Above option.
Intersection Fit 3pt curve
Perpendicular
Snaps cad
Cancel



- Super Vertex Properti
Vertex index
Pck|
Tinable | Visible | Symbol | UserAttributes |
Height Annotate ] Text ] Point id l
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Height mode

cachvertes 7|
CTT |

Height

| 7 is valid

ok | Apply |

| Vertex
| Tinable (nfa)  *
Visible (n/a) 4

Point Id (n/a)
Text (n/a)

Point /Vertex Properties for the String
have been opened in the 1 panel.

Annotate 3
Symbeol (n/a)

Height (vertex=null}

All above
Maowve
Remowve
Split

s

If you select any of these options at the
top of the list, you will open a small
panel just for editing that option.

Delete
Fit 3pt curve

Example Height (vertex =)

=

Wertex index

pick| Prev| Next]
Height mode each vertex ﬂ =
- Select Choice
Height null e E
j I ne z
[ 7 is valid

entire string

OK | Apply | Finish| Help | ([[each vertex

12d Model
Civil and Surveying Software
Distributed by Extra Dimension Solutions

m

Modifying options are also available for
the point/vertex you have picked.

The Super Vertex Height options allows
the options

- Noz
- Entire String

- Each Vertex

These modifying options all allow you
to apply nothing or a value to the entire
string or to each individual vertex.

Always press the APPLY BUTTON
before moving onto the next vertex or

April 2013 Page- 69 -
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Segment/Line Editing

] Plan 2 ===
B = | x[a] %% <

Firstly pick a Segment (Line Snap —
remember it is a square snap)
for the segment/line to edit.

@—

Segment5 » 7

Segment
Accept ITinabIE (n/a)
Restart Visible (n/a)

Radius (n/a)
Dizmeter (n/a) — [f you select any of these options at the
Find by name ||| €olour (string=red) top of the list, you will open a small

Info Text (n/a) panel just for editing that option.
Annotate (n/a)

Typed input

Vertex ID All above

Chainage Delete . . .

-(n) points Extend —1 Modifying options are also available for
+{n) points Extend Ht the segment/line you have picked.

Intersection
Perpendicular
Snaps cad »

Firstly open the All Above option.

[T super segment Prope N v - o S

Segment no.

Text ] Annotate l User Attributes ] |

Colour | pipe | Radius | Visible | Tinable |
Colour mode string colour ﬂ
Colour red ﬂ

Segment/Line Properties for the String
have been opened in the 1 panel.

[5 i velid | Always press the APPLY BUTTON
0K before moving onto the next segment

‘ 12d Model April 2013 Page- 70 -
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DELETE A VERTEX (POINT), A SEGMENT OR A STRING

Vertex Delete
wa |

BRIy %

To delete a Vertex/Point use the
Vertex Delete command from

the Toolbar.
£l Plan 2 =3 EoR >
B ¢ =| & % %[@] &| % | s
& | pi i
l Pick the Point to be deleted
[l Plan2
B+ =&

The Point has been deleted, and the
string is still joined together.

Segment Delete

¥ |
5By | To delete a Segment/Line use the
Seament Delete command from
A the Toolbar.
(m.
[ Plan 2 oo =]
B 2] =@ | x| &] 2 %(x] |
| Pick a Segment, to delete from the
E& string (part of the string between two
points) then accept.
Plan 2
B ¢ =|lx
String 1
| NOTE: The string that has the segment
deleted from it will become two
separate strings upon accepting the
Segment Delete option.
String 2

g
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String Delete
H | To delete a String use the
,W String String Delete command from
the Toolbar.
Plan2 =)= sl
B & =| @) 2| % & @] %| <| 8]
% Jl Pick the String to be deleted
Plan2 =)= sl
B¢ =|a x| @] %] <]
I The entire String has been deleted.

Notes:
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UNDO AND REDO COMMANDS

To Undo or Redo commands in 12d Model Use:
Edit => Undo (Cirl Z on keyboard)
Edit => Redo (Ctrl Y on keyboard)

The Undo and Redo commands do not UNDO or REDO all options within 12d Model.
Only changes to the data can be undone (You cannot undo Zooms).

| Undeo Cad String Join Many | Rede Cad String Join Many Caution must be used when using
No No the Undo and Redo commands.

To check what is available to Undo in your 12d Model project, Use:
Edit => Undo List

o )

Command |Time -
Cad Line 2 Positions

Cad Multi Move | | The Undo List will display the

Cad Multi Move . commands that are able to be Undone
Cad Multi Move 1 within the Project.

Cad Multi Mowve

EICIEIEIEL:

Cad String Join Many
n |

A

Refresh| Finish|

Edit | View Models &

Undo Ctrl+Z

Cut Ctrl+X

Copy Ctrl+C

Paste Ctrl+V

[Unde]

Undo p | | A more useful command is the 3¢

Redo Undo in the Edit Menu will show you a
] prompt for what is going to be undone

Undo list — making sure that you know what is

Clear all undos

going to be undone.

| Unde Cad String Jein Many
2

The Edit => Redo Command will automatically Redo what has just been undone in the Project.

12d Model April 2013 Page- 73 -
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Description: CAD Snaps
Level: Beginner

Outcomes: After completing this module you should be able to create Super strings and use
the CAD Snaps options for placing points in the correct location.

CAD SNAPS

The Snaps CAD Toolbar allows a snap to be selected at anytime during a drawing command to assist the
user place the point in the correct location.

Project  Filel/O  Edit View Models Strings  Tins  Survey  Design  Draf

| @“}ESE ﬂ|red .|| fH
[P T %] 6T | 7| T offF Al w|RLELRZLELEL]—] Snaps CAD Toolbar

Snaps Offset

Snaps CAD Offset, this is where a point on a string can be drafted to be a specific distance along an
existing string to a specific offset from the same string.

[ pian2 R
B ¢ =|a| % %| & 2| %/[<] s

1. Select the Create Line command,
pick and accept the
first point.

[E)[ENrR s N a)

B E G > DD E

[iE]

2. Select the Snaps Offset
from the toolbar.

Snaps offset

| B 5

- A
~nNo
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Plan2 o ===
B | =@ | x| @] 2| %] 3|

3. Select and accept the string where
the offset will be measured from.

i

4. Select the point on that string that
the offset will be measured from
(Control Paoint).

Distance along string from control |5 NS

5. Type the distance from the Control
Point along the selected string and
press Enter.

Plan 2 E=R(E=R
B2 =|ax x| e al% <|s

/ I New Point created at the offset location

5 3 defined by the values given.

(= Typed Input ]

Final offset from string [3 e Offset distance from the selected
string.

REMEMBER: Positive (right) and
Negative (left) Offsets Apply here.

12d Model April 2013 Page- 75 -
1 Civil and Surveying Software
2 Distributed by Extra Dimension Solutions



3

Snaps Mid-Point
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Snaps CAD Midpoint allows a point on a string to be created at the midpoint of 2 other points.

<,
FERArLzayvez

3=

Bl A .

Y

l Create Line command

Snaps mid-point

NNFRENEELEEE > DDE

Plan 2 |- ]
B 2| =& «| x| @] @ %] s|

Select Snaps Midpoint from
the Toolbar.

e

g 12d Model
1 Civil and Surveying Software
2 Distributed by Extra Dimension Solutions

April 2013

Create a String from the midpoint
of the first string to the midpoint of
the second string
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i |
B % =@« x &) @) %(<] sl

I_Iln:'x'

ax/<|8]
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Select points 1 and 2 to find the
Midpoint. This locates the first point
of the string.

First point created midpoint between
the two points you chose.

12d Model
Civil and Surveying Software
Distributed by Extra Dimension Solutions

Repeat the Midpoint Snap and then
select the 2 points where the midpoint
is to be located for the second point
of the string.

April 2013

The new line is created between the
midpoint of the first and midpoint of the
second strings.

Page- 77 -
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Snaps CAD Perpendicular, this is where a point on a string can be drafted to be perpendicular from a

string to a specific point.

B2 =&/ «x| &) @) %] ol

l Create Line command

Pick and accept the first point of
the line.

Bl (B2 |
<[Pick second position] [t}angenhal,{p‘{/pendicular (clusor, Otype> [picks][fast][Menu]
| Output Window | | Background tasks |

JJJJJ%EJJJJ

Select the Perpendicular (p) on the
keyboard.

JJJJJJJJJJJ

Pick and accept anywhere on the string
for the second point.

| The second point of the string has been

12d Model
Civil and Surveying Software
Distributed by Extra Dimension Solutions

April 2013

1

created perpendicular to the selected
string.
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Snaps Intersection

Snaps CAD Intersection, this is where a point on a string can be drafted to be at the intersection of two
other strings.

- ol S 7 Y e I Create Line command
.
T

“72 points

Plan 2 ===
Bl 2| =|afx|%|al )% < s

i .

T Pick and accept a point on the screen
for the first point of the line.

LI 2L B3 |

Select the Snaps 2 Segments
Intersect from the Toolbar.

.Snap52 segments

(] plan 2 o -E | ]
B2 =|a < ¥ @) @) %] 5|

@ | Pick & Accept the first segment of
the intersection.




_I_I_I_I_I_I_I_I_II_I

Notes:

Extra Dimension Solutions e%ds

Introduction to 12d Model

Pick & Accept the second segment
of the intersection.

Point has been created at the
intersection of the two segments

1

12d Model
Civil and Surveying Software
Distributed by Extra Dimension Solutions

April 2013
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Snaps Centre

Snaps CAD Centre, this is where a point on a string can be drafted to be at the centre point of a circle or an
arc. In this example we will draft a 2 point string to the centre of the 2 points of the two arcs.

I Create Line command

Select the Snaps Centre from
the Toolbar.

[\

JJJJJJJJJIJ

B N 1] [ ] ] B T I

First Arc

Second Arc

JJJJJJJJJIJ

Pick & Accept on the first arc, the point
will be created

12d Model April 2013 Page- 81 -
Civil and Surveying Software
Distributed by Extra Dimension Solutions




m Extra Dimension Solutions }Ads

Introduction to 12d Model

B &L (2. L B
N
@ Select the Snaps Centre from

e

the Toolbar.
Snaps centre

To Activate the Snap again for
the second point it needs to be
selected again.

s 5]

Plan 2 |- ]
B 2| =& «| x| @] @ %] s|

ﬂ | Pick & Accept on the second arc,
\ and the point will be created

Plan 2 |- ]
B 2| =& «| x| @] @ %] s|

/ |

The new Line is now created between
the centre of the 2 arcs

Notes:
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Snaps CAD Menu

The Snaps CAD Menu, is found by Right clicking at the time you require a Snap for placing the proposed
point. The Snap options are the same on the Toolbar or the Menu Panel.

Pick Ops
[Accept
Restart

Typed input

Find by name
Info

Intersection

Perpendicular

Snaps cad All the Snap Options are available
Point from either the CAD Snap Toolbar

Cancel IL'?tE’secti"" ' or the Right Click Menu.
Ine »

Circle »
Arc 3

Project  Filel/O  Edit View Models Strings  Tins  Survey  Design  Draf
I @I base ﬂl red B IZE
[PIU x| 6lfc || s|r offF affx m| )&, &2, O

Snaps CAD Toolbars - Docking

B = A A A S (R R A A

B B ] B B Snaps CAD Toolbars can be opened
and placed on the screen in the
A M 12d Model Projects so they can be

accessed quickly.

DEoEEEECREOEREE

|E@@EEEEEEE@HGﬁ

2| I EN | ™ -~ | N | O 1 el
FEAAFEE0NNZIZLVE HEREE @D
slslclclzlelolslclclcBalxllallalalslal af<fefef:a

Snaps CAD Toolbars can also be
docked on the screen in the 12d Model
Projects so they can be accessed.

12d Model April 2013 Page- 83 -
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Description: TIN Analysis
Level: Fundamental
Outcomes: After completing this module you should be able to Inquire around the TIN, and

create Analysis Results for the Slope and Aspect of a TIN.

SLOPE ANALYSIS - INQUIRING

The Inquiring options for the TIN are used to determine the Slope, Height and Aspect of a TIN.
Use: Tins => Inquire => Slope

[survey Al | Select the tin and move the mouse

| slope=10.722%, 1v in 9327 , 6°7'11.54" , x=4. across the tin.

Finish He|p| As the cursor is moved about the tin,
the slope of each triangle is indicated.

e Plan 2 E=H|E=E "~

B % =8

The TIN Slope Inquire is useful to get
a quick idea of the areas which might
be suitable for development.

The Height at any location on the TIN
[ 2=166.214 %=42673.492 y=37186.874 tin=surve can be measure in the same way.

Finish Helpl Use: Tins => Inquire => Height

The Aspect (direction of fall) of each
triangle can be measure in the
same way.

Finish Help | Use: Tins => Inquire => Aspect

|sur\.re3,r
| aspect=21°1'48.75" x=42729.070 y=37161.6121

12d Model April 2013 Page- 84 -
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ANALYSIS - INQUIRING

To combine the Inquiring options for the TIN.

Use: Tins => Inquire => Tins on a View

Tin | Height | Colour | Slope |Aspect
survey 1607689 dark green [ 271617 287°1547.0¢ The Tin on View Inquire will report

the height, slope and aspect (direction)
as you move the mouse across the tin
in one panel.

x=42760179 y=37158.189

Finishl

12d Model April 2013
1 Civil and Surveying Software
2 Distributed by Extra Dimension Solutions
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SLOPE ANALYSIS

We will use 12d Model’s capabilities for slope analysis to determine a suitable area for creating a building

platform.

We would prefer to build our pad on ground with a slope between 3 and 6 percent.

This will ensure that the adjacent land will drain, and that the pad will be constructed with a minimum

amount of cut and fill.

To get a better picture of the likely areas, we will use the Slope Analysis option.

Use:

Tin => Tin Analysis => Slope => Slope Analysis

" Slope Analysis =)
- — o

Tin Isumey

Range file |Ground Slope.sf  (3|[F

Slope type
Plan view to paint |2

Fodel for faces |

|percent cross fall

.
=

Clean faces model beforehand

Repart file |

Paly |

| choice ok

Ground Slope.srf

Slope | Finish | Help |

[Lib]
[User Lib]

[Browse]

[Browse reset]

[Relative]

[Open]

[Open wi%

[Edit file]

[Unicode format]

[Ansi format] (System codepage)
[UTF-8 format] (System codepage)
[Explore]

[Delete file]

" Slope Analysis =)

Tin Isur\re}r
|Gr|:|ur1d Slope.srf

Range file

Slope type

Plan view to paint |2

|percent cross fall

Model for faces |

Clean faces model beforehand

Report file |
Paly |

| choice ok

Finish |

Slope I

12d Model
1 Civil and Surveying Software
2 Distributed by Extra Dimension Solutions

April 2013

Pick the Tin

Pick the Ground Slope.srf file

This is supplied with the dataset for the
course and will be edited in the next
section.

Slope Type=Percentage Crossfall=%

View 2 will be painted with the colours
from the range file

(NOTE: Explained on next page)

Press Slope

Page- 86 -
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Plan 2 =8 EoR==
ililﬁlﬁlﬂl@l_ﬂlﬁlilél

The Slope Analysis panel will paint the
tin based on the slope ranges given in
the Slope Range file Ground Slope.srf

Painting the Tin does not save the
results shown, it is just a viewing tool.

The colours will disappear when the
view is refreshed or zoomed.

To see what colours relate to which slope ranges, lets look at the slope range file.
The .srf (slope range file) can be viewed by clicking on the folder icon and open.

(" Slope Analysis ()

Tin ey @
Range file WQI
Slope type IWZL
Plan view to paint |2—!|
Model for faces I—il
Clean faces model beforehand -
Report file I—QI
Paly I—EI

| choice ok

Click on the Yellow Folder

Ground Slope.srf

Slope | Finish | Help |

[Lib]
[User Lib] 4
[Browse]

[Browse reset]

[Relative]

[Open]
[Open wim
[Edit file]

[Unicode format]

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

Click on the Open option.

The file shown in the main panel
(Slope Analysis) will open for editing.

12d Model April 2013 Page- 87 -
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The Slope Range File.

Range file IGru:uund Slope.srf g Realeritel

From |To |Co|our Comment =+
1000 (1500 | dark green ‘

1.500 3.000 |green .

3.000 6000 off yellow
6.000 5,000 orange
9.000 25000 | red

25,000 40,000 | dark red

Fem.mm 100000 purple | [ .

1
2|
E
4]
H
6

| file saved

Finish

Plan 2

Lol o )

B2 =@/ «x &) @)% < ol

12d Model
Civil and Surveying Software

12 Distributed by Extra Dimension Solutions
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| Slope Percentage Crossfalls to shade

with colour.
3% - 6% off yellow

The results of the slope analysis using
the Slope Range File (.srf) are shown
above.

This area looks suitable for the building
pad construction.
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To save the Slope Analysis results we will create a new Model and Report file.

= Tsiope Anaty=min=ni ]

Tin SUrVey @
Range file Ground Slope.srf g
Slope type percent cross fall ﬂ
Plan view to paint |2 E
Madel forfaces  |Slope Analysis ﬂ New Model = Slope Analysis

Clean faces model beforehand

Report file

Report file for the results to be
documented.

| finished

Click the Slope button to create the
Slop colour shading.

Plan 2 ==
ﬂﬂ@ﬁﬁﬂﬂ@ﬂ%

A Polygon can be selected to restrict
the Analysis within the Polygon.

The coloured areas are saved if a
model is given for Model for faces.

Create a model if you wish to export
or plot the depth colours.

| Slope Analysis.rpt - |

File Edit Format Wiew Help

Slope analysis for tin "survey" - (with no plan polygon)

slope rangl;e slope area % of total plan area % of total
(% crossfall)
-1.0 to % 12054. 064 3. 12053. 577
to = 12058.770 3. 12055. 621
to : 27805.082 8. 27777.043
to . 16468, 856 4. 16422.509

to - 76710. 500 22. 73248, BE1

3.
=
9. to L 159411, 658 7 156805, 454
5
0. to : 44664831 T 30446.100

2
4

Total slope area is 349173.762
Total plan area is 337809.194
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EXPORTING ANALYSIS RESULTS

We now need to produce output for drawings or reports.
The colour faces produced from the slope analysis can be exported as a dwg or a dgn file,
Use: File I/0 => Data Output.

Before we export the faces, we will create a legend for the plan.
Two steps are required for creating a legend:

Defining a default text style to the used for the legend
Creating the legend.
To open the Defaults-Text panel, use Drafting => Text and Tables => Defaults

The Defaults — Text panel sets the default text values in this project.

Text will be created in the model

Text Model [Text = called Text.

Text Colour [blue | | The Text will be Blue in colour.
Tetsie 3 The Text will be 3mm high.
Text Width [] ﬂ

Text Angle h—ﬂ
Text Style  [arial T The Textstyle is ISO.
TexJustify [bottom-left 7|

|ch0ice ok

Set Default] Finish |

Change the default style from ISO to Arial, by clicking on the ﬂ button, and choosing Arial from the list.

Any true font available from Windows can be used, but it is outside the scope of this course to import
different fonts available in this Project.

Notes:
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CREATE THE LEGEND - TABULATE RANGE FILE

To create a Legend, use: Drafting => Text and Tables => Tabulate Range File

TR, =)

Range Type |Slope percent «fall

Range File |Ground Slope.srf

Range Units |?f:,

Location xy z 43138.9652 37306.35. L
Heading [SURFACE SLOPE ANALYSIS

| Cursor/Grid position accepted

Font | Pruce§s| Finizh |

[ Plan 2 o | = |

B¢ =|a<l x| e @)% <] s

SURFACE SLOPE ANALYSIS
Lower_value Upper value Colour
4000 to 0000 % .
0000 to 1500 % .
1500 to 3000 % .
3000 to 6000 %

6000 fo  9.000 %

9000 to 25000 % .
25000 to 40000 % .
40000 o 100.000% .

‘ 12d Model April 2013
1 Civil and Surveying Software
2 Distributed by Extra Dimension Solutions

Select the Range File.

Select a screen location (x,y) for the
Legend (Top left corner of table).

Type in a Heading for the Legend.

Press Process to create the Legend.

You can also access the Text
defaults here under the Font button.

As can be seen, the text

Surface Slope Analysis and the %
sign are brought into the table.

The colour of the lines around the
table will be the same as the colour
of the text.

The table size is computed from the
text size. To change the table size
you will need to delete it, change the
text size and recreate it.

This can be done by Cleaning the
Model, using:

Models => Clean

The location of the table is set by the

Location xyz field, which fixes the top
left corner of the table.
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ASPECT ANALYSIS

In a similar way to the Slope Analysis option we can calculate the Aspect of a tin surface.
Use: Tin => Tin Analysis => Slope => Aspect Analysis

1. Create an Aspect Range File

i)
mESps

Tin [survey EI
Range file IA ct.arf @' . .

R Folder *arf Type in the Range file name =
Plan wiew to paint I =] - Aspect.arf

otdlforfuces | = Select the Yellow Folder.

Select the survey tin.

Clean faces model beforehand
Repart file I =
Poly I e

Aspectl Finish | Help |

[Lib]

[User Lib]

[Browse]
[Browse reset]
[Relative]

[Open] I Select the folder, and select the

{Edpi: ?n:]ith] Open option

[Unicode format]

[Ansi format] (System codepage)
[UTF-8 format] (System codepage)
[Explore]

[Delete file]

Fill out the Aspect Range File as shown below:
|

Range file [Aspect.arf g Readl I Click the Write Button to save the file.

From |To | Colour |Comment

0 45 yellow nerth
45 135 cyan east

135 225 green . south
225 magenta . west

5 315 yellow m

| file saved

Finish Helpl

Fill out the Panel as per image.
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2. Create Aspect Analysis

Isur\.rey EI
Range file IAspect.arf QI
Plan wiew to paint I !I
Model for faces IAspect Analysis :"I New Model = Slope Analysis

Clean faces model beforehand

Report file IAspect Analysis.rpt QI Report file for the results to be
Paly documented.

| finished Click the Aspect button to create the
Aspecf | [ Finish | colour shading.

Plan 2 =8 EoR==
B2 =]a) €% & 2| % <| s

The coloured areas are saved if a
model is given for Model for faces.

The Model can be exported or
plotted.

File Edit Format Wiew Help

Aspect analysis for tin "survey" - (with no plan polygon)

aspect range slope area % of total plan area % of total
0°00°00" to 45°00'00" 87617.303 . 85474.519 25.2%
45°00°00" to 135°00°00" 83388, 267 . 81387.788 24, 0%
135°00°00" to 225°00'00" 44839, 947 . 41393.790 12.2%
225°00°00" to 315°00°00" 64296.151 . 61667.481 18.2%
315°00°00" to 360°00'00" 69150. 758 . 67530.562 | 19. 9%

Total slope area is 350388.741
Total plan area is 338550.455

4
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Description: Exercise No.2 — Building Pad
Level: Fundamental
Outcomes: After completing this module you should be able to create a Building Pad with an

Interface (Cut and Fill Batters) to the existing survey TIN. Create a Design TIN,
and calculate Volumes for Cut and Fill.

CREATE DESIGN PAD STRING

We will create a string defining the location of the top of a building pad — we will set up the
CAD Control Toolbar as per below:

| Pad 1 @ | Design Pad ﬂ | purple ! |1?CI ﬂ II_E
7 [T x| s [T ] 71 57 of[F all€ w| @R 2L

Plan 2 ===

I Area to create the Building Pad.

Plan 2 |- ]
ﬂﬁ@ﬂﬁ%
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Create Line String
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We are going to use the CAD lines option to create the southern side of the building pad.
This string will be located by entering coordinates.

o

s s L aayncz
O.

Enter XYZ: 42750 37150

Plan 2 |- ]
B 2= @] «| x| @] @ % <| s|

Enter XYZ: |bd 135.3505 75|

Plan 2 ===

elsl=|al w/xaja]x| o

12d Model
1 Civil and Surveying Software
2 Distributed by Extra Dimension Solutions

April 2013

Select the Create Line option.

Push the space bar to open the typed
coordinate input panel.

Note: that pushing any key will open
the panel.

Type the following easting and northing
coordinates (X) 42750, (Y) 37175 as
shown, the coordinates are separated
by a space.

Note: that a height (Z) does not have to
be entered.

Push enter to accept and the first point
of the string will be created at the
coordinates above.

Point 1 is created

Push the space bar to open the typed
coordinate input panel again and we
will enter a bearing and distance to
create the second point on the string.
We need a prefix of bd (space)

Then enter the bearing of 135° 35’ 05”
and the distance is 75m, this is
separated by a space.

Push enter to accept the second point
of the string.

First String has been created
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The building pad is going to be a rectangle with a width of 35 metres.

Introduction to 12d Model

To create the other side of the building pad we are going to parallel the string to the right by 35 metres.

£,

QUPRMEA Y& NARA LW x|
= Parallel
P2 = o=

JJJJ&JJJJ '
S

String Join
QZJ

3] Plan 2 =N EcRFx=
JJJJﬂJJJJ.J

Dguen s+ hrod s+ s | —

gg‘

Select the Parallel option.

Use the instructions at the botton left of
the screen in the staus bar to run you
through the process.

Pick the Design pad string to parallel
(With Direction).

Choose to parallel the whole string.

Parallel distance = 35 to parallel to the
right side of the string.

Offset height is 0 as the height will be
the same as the existing string (parent).

Use the String Join option to join the 2
strings together, remember to use
Pick with Direction.

Use the instructions at the botton left of
the screen in the staus bar to run you
through the process.

String has been joined together.
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String Close

E QU RS+ -y b D ARA LW g s

s Select the Close option.

Use the instructions at the botton left of
the screen in the staus bar to run you
through the process.

JJJJJEEJJIJ

Pick the String and accept to close it.
The string only has 4 vertices/points.

Section View of Design Pad

JJJJJJJJJIJ

i The Section cut for the Design Pad.

i i
The Design Pad at the RL 170.0

The survey Tin showing the natural
surface levels.

12d Model April 2013 Page- 97 -
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INTERFACE FUNCTION FROM THE PAD TO THE NATURAL SURFACE

Creating Batters

To create a batter in 12d we use the Interface function. The Interface function is used to calculate Cut and
Fill batters from a design string at a design level to a natural surface tin at a specified slope.

Use: Design => Apply => Interface
([ interface Function SN ecs/ o el S|

Function |Design Pad

String Interface |Design Pad->Pad 1 ﬂ Fill out a Function Name = Design Pad
Cut slope 1vin 2 Pick the String to Interface

Fill slope 1v in 2 Fill out the Slope for Cut and Fill

Section separation

Search distance [100

left or right |right

Tin |survey Pick the Tin to Interface to = survey
Model forinterface  |Jesign Pad Interface == Fill out the Model for Interface
Model for slope lines |sigr‘| Pad Slope Lines == Fill out the Model for Slope Lines

Remove loops

| finished interface

Press Interface to create the Batter

Plan 2

The Batter has been created all around
the Design Pad, it is green, which
means that it is all in Fill.

The Interface Function calculates the specified slope at right angles to the control string until either the
natural surface tin is cut or a fixed (plan) distance is travelled.

The slope of the line is dependent on whether the control string is below the tin (cut) or above the tin (fill).

The slope lines are calculated first at the specified section distance, and then the interface string is joined
together from the end point of the slope lines.

3
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Pad Elevation
The pad outline that we created currently has a level of 170.
We will use the F2 button, String Inquire to change the height for the pad.

We will change the entire string to have a height of 161.50m.

] Plan2 =N EoR
Bl =] ¢ % &) 2% <|s|

g
o

o5 r— | Press the F2 Button and select one of
1 s [ the points on the string (at one of the

gl e corners) make sure that a diamond is
MName = Pad 1 shown.

Type = Super

Type like = 2d

Colour = purple

Line style=1

Pt/line = line

Weight = 2.000mm
Closed = Yes

#pts=4

Area = 2625

Length = 220

Locks = Read (-1)
Point snap =

X = 42774965

¥ = 37199531

i ' String Inquire = O 2 Z=170.000

Prof ch = 185,000

| Prof z = 170,000
Bearing = 315°30'10.00"

+VE =

Pick | Finish| Help |

£ Plan 2 [=[=@]=]

B2 =|a)¢ % @) @)% <]

Then right click the mouse to bring up
=] the Pick Ops List, walk right on Vertex
[Tinable (n/a) 1l (number) to reveil the Vertex Panel
Visible (n/a) and select the Height Option.

PointId (n/a)

Text (n/fa)

Annotate 4

Symbol (n/a)

Height (string=170)

All above |}
Wertex ID Move
Chainage lll pemove
-(n) points Split

+(n) points

Snaps cad

Cancel
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" plan =Er=]
B % =| & | % & @l % <| o)
= | [=] x |

o
o
T
B Super Vertex Height
WVertex index 1

e

Ned]

[ Select Choice
I ,

\|nez
entire string
each vertex

Height mode entire string
Height 1161.5
[1 i valid
I oK | Apply| Finish | Help
\ p— N @

e

Function
String Interface

Cut slope 1vin

Fill slopelvin

Section separation
Search distance
left or right

Tin

Medel for interface

|Design Pad

[Design Pad->Pad1 & |
4 '

|4
|2

[100
|right

|survey

|Jesign Pad Interface ==

Model for slope lines |5igr‘| Pad Slope Lines =&

Remove loops

| finished interface

| Interfac Ey'f |

Finish ] Help |

Plan 2

[o][E =)

Bl 2=|agxa)a)x ||

12d Model

April 2013

Civil and Surveying Software
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Set the Height Mode to entire string
and the height to 161.5m.

We want to change the Design Pad
Batters, so that they are calculated at
1:4 Slopes for both Cut and Fill.

To get a more detailed interface,
change the section separation to
every 2 meters.

The Interface Function calculates the
specified slope at right angles to the
control string until either the survey
tin is cut or a fixed (plan) distance is
travelled — default is 100m.

Press the Interface button, every time
the Interface Function is re-run, the old
data is deleted and the new modified
data is recalculated.

This is one of the great things about
the function inside 12d

After the Interface Function has
recalculated the specified slope the
Interface string is created to show
new batters.
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Corner Angle

[£3] Plan 2

Lol o )

~

B =| &/« x| &) @)% < o
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Ao 00| e

Trash Settings ] Mame Settings l
Default Settings l Systern Settings l

Colour Wﬂ
Point colour WJ
Tin colour Wﬂ
Contour colour ,cyaniJ
Contour bold colour ,magTﬂ
10 null height foog
Text height (pixels) i
Chord/Arc tolerance

Culling

Culling size (pix)

Corner angle b
Weed tolerance ’075
Section view exagg ’1075
Perspective view exagg ,175
Cut volume sign Wﬂ

Use density drawing v

| Losa| st | wiite] Finish| el ||

Plan2

o]

Bl =|ax] x| @l % <|s|

The Interface string is being created, by
joining to the slope lines, but with
straight lines, so the corners are not
modelled correctly....

Use: Project => Management =>
Defaults

The corner angle determines how
often a section is cut around a
corner.

10° was specified here, so the angle
of the corner 90°is divided by 10°
and a section is cut at every 9°, so
there are 9 extra sections cut —
allowing a better calculation for the
Design Pad Interface around the
corner.

m

12d Model
Civil and Surveying Software
Distributed by Extra Dimension Solutions

April 2013

The extra Slope lines have been
created and the Interface string has
been joined around, hence a better
calculation for Volumes.
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TRIANGULATE THE DESIGN PAD

To create a Triangulation of the Design:

(2] Plan3 =N EoR (5

Use Tins => Create => Triangulate Data

|
ata ] Nullingl
Retriangulate function Wﬂ
Mew tin name W@
Tin colour lorange—D
Tin style =z
Madel far tin Wﬂ
Additional settings

Preservestrings ¥ peove bubbles -
Weed tin r
Cell method r Triangle data N

Create many

| ok - no Tin <Design Pad> exists

Triangulate| Finish |

ISE""ullingl
Data tg friangulate

View ]

| View <3» exists

| zmin 159.927 zmax 161,573

Triangulate| Finish

12d Model
1 Civil and Surveying Software
2 Distributed by Extra Dimension Solutions

April 2013

Open a new Plan View, and turn the
3 Design Pad Models onto the view.

- Design Pad,
- Design Pad Interface &
- Design Pad Slope Lines

On the General Tab:
Type in New tin Name = Design Pad

(remember to press enter) so that 12d
automatically fills out the model as

tin Design Pad

Copy and Paste the Model Name into the
Retriangulate Function field.

Pick a different colour than the survey tin

Copy the Model name to the Function
Name at the top.

On the Data Tab:

Pick the Plan View that contains the
data to be use to create the
triangulation
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[ TTranguinie = Dota Souc e n= i)

General ] Data

Apply nulling W
Angle IS—£ |
Length E’iﬂ
Combined angle Fﬂ

On the Nulling Tab:
Set the Nulling Length to 2m.

Combined length l}_‘t]—ﬂ
¥

Press Trianqulate to create the
Design Pad tin

Triangulate| Finish

[E3] Plan 3
EDEE

Add the model tin Design Pad to the

view.
Perspective View
Perspective 4 =3 EcR == Open a new Perspective View, and
ﬂﬂ@ﬂﬁ@ ® " ; ﬂ@ﬂ@ﬁ% tour:jne:he following models in the

= Survey tin
= Design Pad tin

= 3 Design Pad Models

Use the Toqggle Button to turn on
the Shade option.

NOTE: By turning the Survey tin on first, then the Design Pad tin and the Models the Design Pad will be
displayed on top of the Survey tin.

12d Model April 2013 Page- 103 -
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Description: Section View
Level: Beginner
Outcomes: After completing this module you should be able to create a Section View and

profile a string and TINS for a Longitudinal or Cross Sectional View of the data.

SECTION VIEW

So far the data has been viewed in Plan and Perspective Views, the third type of view in 12d Model is the
Section View.

Using the Section View allows the user to do two things:

View the longitudinal section of ANY string in 12d Model.
The string that you see in the view is referred to as the PRIMARY STRING.

View the relative locations of other strings
WHERE THEY ARE CUT BY THE PRIMARY STRING.

Open a new Section View, use: View => New => Section.
Prgject Filel/O Edit View Models Strings Tins Survey Design Drafting Plot Report Utilities User Window Help
I ] [ieme e [aoicred (W] fillg = — 1 = Y o~ 37 | e | O 2
[FIT 2] 6 [T w7 s|T of[F AIlE w| [, &, 12 63 £
[ pran2 = /@ |[ 58] | & Section5 "temp->" [E=n R <=
B2 = | % % &) @ % <| 3] B | =] o ||« @] % % @] @ % <| 5

WX

BENEFDNERES YARbAP TESRONONAS

NOTE: By highlighting the Plan View (dark blue) before
Window => Tile Vertical

the Plan View will sit to the top left corner of the screen.

Vertical Exaggeration

Section 5 "temp->" I

& 8[=_w [@els]]

g
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-— - n, " J H
] Section 5 "temp->" | Profile Button

Bl 2|=| o |8«

Prgject Filel/O Edit View Models Strings Tins Survey Design Drafting Plot Report Utiies User Window Help

] e (— ] == e 7 1 Y o | 41 s ¥ | 2l
PIC X[ o[l H|T|s|[T of[F All€ m|: ¢, &L, QL

[ pran2 = /@ |[ 58] | & Section5 "temp->" [E=n R <=
B 2|=| = |8 el a]E] 2 % e &« <2

55

BENEFDNERES 2ARbAr TESRONONAS

1. Draft a Create Line 2-point String through the Design Pad (remember to fill out the CAD Control
Bar, Model and Colour etc).

2. Select the Profile Button from the Section View, then go to the Plan View and pick and accept the
2-point temporary string.
This string will have a z value of 170, unless you change the CAD Control Bar.
In the Section View, profile the temp string, it's height of 170 will be shown, then use the Plus

Button to turn on the Survey tin and Design Pad tin Models (if there is nothing displayed on the
Section View then press the View Fit Button).

5. The Vertical Exaggeration Button will allow the vertical exaggeration of the Section View to be
changed.

NOTE: The Models that you display in the Section View will only
be shown if the PRIMARY STRING CUTS them.

Hence you only see data that is relevant to the Primary String
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Description: Volume Calculations
Level: Fundamental
Outcomes: After completing this module you should be able to Calculate both Exact and

End Area Volumes for the Design Pad and Balance the Design Pad Volumes.

DESIGN PAD VOLUMES

Now that we have two tins, we can do a Tin — Tin Volume calculation.

Use: Design => Volumes => Exact => Tin to Tin

This will calculate a volume between the two tins using an ‘exact’ method
(also called the ‘prismoidal’ method).

(= Bxac Volume Between T RS2l

Original ti
riginal tin I Select the 2 Tins

Mew tin |Design Pad

Clean faces model beforehand

Report file [gn Pad Velumes.rpt ] Enter a name for the Report file, the
results will then be documented.

Polygon options

* Use a polygon

Polygon lInterface->interface | Use Polygon to restrict the volume
calculation to within a polygon
£ Use a model of polygens Press the Kite and choose the Interface
| String.
| "Design Pad Interface->interface” selected |
anume/( Finish | | Press Volume

12d Model will calculate the volume within the polygon, and if the tins do not intersect, will assume vertical
walls between the two tins.

A depth range file can be used to calculate different depths of fill and cut calculated from the new tin
surface to the existing tin surface. These depth ranges can also be shaded in a similar manner to the slope
range file used earlier.

Important: If a depth range file is used, 12d Model will only calculate the volume for the depth ranges given
in the file. This can be very useful if you require volumes for cut and fill quantities for different height
increments.

3
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BALANCED EARTHWORKS

We are now in a position to balance the earthworks on this job.

We will move the pad up and down until the cut and fill volumes are equal (or very close).

At present the volume calculation has produced the following results:

| c-0.09312333.315 b 2333221

‘ufulume‘ Finish | Help |

Clearly the height of the pad string is too high.
Use: Utilities => H-Z => Translate

Cut -0.093
Fill 2333.315
Balance 2333.221

to move the string down.

The translate panel is generic, and can be used to translate a string, a model of strings, or all of the data in
a view etc, and can move the data in the X and Y directions as well as the height Z.

Data to translate

A e|mlw|g]g]s|ve] 2| v
String Wﬂ

~ Translate data

Delta X Jg—g H

Delta¥ [ ﬁ]
Delta Z | -0.775 L]

Target

owa [ oyg| oe@] =l Bl @)
S | RO wee]| o O] R e
Replace existing data

| Finished

Translatej Finich |

Pick the Design Pad String

Type translation values into the dX dY
dZ panel. (Note: All the dX, dY and dZ
values are compulsory).

Use Replace existing data, this will
translate the string only.

The data is translated when you press
the Translate button.

Press it twice and it will translate the
data twice (-ve is down).

After the Design Pad data is translated, we need to recalculate the interface function, re-triangulate the tin

for the pad and recalculate the volumes.

m
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AUTOMATICE PAD BALANCING
The procedure that we have used before to find a level for the Design Pad — which really requires us to
guess a pad level, then run three operations to determine the earthworks quantities for that pad level.

This series of operations has been brought together into a macro. The macro creates slope lines; interface
lines, triangulates (and nulls) the interface data and calculates the tin to tin volume. You can then adjust the
height of the pad and re-run it again.

The Macro produces a tin named pad in a model named tin pad.
It also creates models called pad slope and_pad interface.

Use: Design => Pads => Dynamic Pad

[ Dynamic Pad Interface RN e~ o S|

View name

Cut Slope 1vin

I Fill out the panel as shown

Fill Slope 1vin

Section separation

Search distance |1EIEI

Left or right IRight

Tin to interface |survey

Height increment il

|F'au:| Interface

|Pad

Select string | Design Pad->Pad 1

|c=-33172F=00b = -3317.2 |

™
&
&
&
&
hd
a|
]
| |
| |

Press Process and the Interface is

Pm“—“gl Translate] _Undo | _Finish | created, along with the tin, the data is
added to the view, and volumes are
calculated.

In this case the pad is clearly too high. The height increment box is used to translate the pad height up and
down. Type -1 into this panel and press ‘Process’.

The pad has been translated down by 1.0m

(+ve is up and —ve is down) and the volume recalculated.

If you press Process again, the pad will be moved down ANOTHER metre, and the volume recalculated.

Note that the height increment is a relative height change to the pad level, determined by the last height
increment that was undertaken.

Note: Undo will reset the pad to it's level at the start of the balancing operation.
Translate will................ well just try it for yourself !

To see the results of your work, open a Perspective Open GL view, and then add the natural surface
triangulation (tin survey) and the triangulation of the pad (tin pad).

m
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EXERCISE — ALLOW FOR TOPSOIL STRIPPING
So far all of our Volume calculations have been done assuming that there would be no stripping of topsoil
from the site. This is not very realistic and we will now allow for stripping of 200mm of topsoil.

We will not worry about where this will be stockpiled, or where it will eventually be placed. The easiest way
to allow for topsoil stripping is to make a copy of the existing survey tin, and to translate it down by the strip
depth.

We can then use the tin of the ‘stripped’ surface for our volume calculations, instead of the existing surface.
Use Tins => Utilities => Translate/Copy

u Tin Translate/Copy 5&@ .I

0ld tin [survey 4| Pick the survey tin

Copythetin Tick to Copy the survey tin

Mew tin |mm topseil stripped @ Type in the new tin name =
Model fortin - [nm topsoil stripped ﬂ existing 200mm topsoil stripped

Pick a different colour = brown

Colourfertin |brown

Translate the tin_ v Tick to Translate the survey tin
o o i using dx=0,
dy jo dy =0
dz |-0.2 dz =-0.2m
| Copy/translate finished
pmes{r [Finish | Press Process to create the new tin

Here is a Section View to see the new stripped tin, 200mm below the survey tin.

Section 5 "construction snaps data-=>temporary” E\@

Bl2|=| o |G«s|v]e] € x]al 4% <]

survey tin surface

;—’_ff__f__f/ 7 Design Pad tin surface

existing 200mm topsoil stripped
tin surface

3
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Description: Exercise No. 3 — Water Quality Basin
Level: Fundamental
Outcomes: After completing this module you should be able to create a Basin with an

Interface (Cut and Fill Batters) to the existing survey TIN. Create a Design TIN,
and calculate Volumes for Cut and Fill.

CREATE A DESIGN WATER QUALITY BASIN LAYOUT

Water Quality basins generally have two requirements:
A storage volume.
A shallow area, where marcophytes can develop.

Sketch designs have been done for the basin, and an outline of the top and bottom of the deep area has
been provided.

Read in the DWG file of the floor of the basin from basin floor outline.dwg.

Plan 2 = Eo =
B2 =@ 2| % & @ %[<] 5|
R o

Q I DWG file has loaded the two basin

strings that represent the deep area.

—

Plan 2 =R 5=
B2 =|agx|al 2% < s
N T

The Vertices have been toggled
onto the view.

Zoom in on the basin and take a look
at the vertices, which make up the
strings and the elevations.

The two strings are 5.0m different in
elevation.
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ADDING HEIGHTS TO THE WATER QUALITY BASIN

The strings from the DWG file need to be converted to Super Strings.
Use: Utilities => A-G => Convert => Convert

Data to convert

2 =|m ¥ a] 5| v o] 2| v)

Model Design basin floor | Select the Model: Design basin floor

New type Super e Select the New String Type: Super

Target Select Replace existing data
7] 28] 8] =8 20 28]

Replace existing data

| Finished

/ Press Convert and Finish
Convert

We will use the F2 button, String Inquire to change the height for the pad.

We will change the outside string to have a height of 156.50m.

£l Plan 2 [E=5EeR =
B2 =af=]x|e] 2| % x| s
i \3 | Press the F2 Button and select one of
SIS Information El the points on the string (at one of the
Function vertices) make sure that a diamond is
Type = File Input shown.

Option = Read 12d Solutions Ascii Data
Date = 25 July 2012
Time = 16h 51m 565

General

Muodel = Design basin floor
Mame =

Type = Palyline

Colour = blue

Line style =1

Pt/line = line

#pts=7

Length = 138.985
Locks = Read (-1)

Point snap =
X = 42943328
P ¥ = 37094229
2| String Inquire e L= IS Z=156.500

Prof ch = 83.838
| Prof z = 156.500

EiCk | Finishl Help ‘ Bearing =193°20'56.A5"
+Ve =

Eﬂ
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Tinable (n/a) »
Visible (n/a) 3
Point Id (n/a)

M| Text (n/a)
Annotate 3
Symbaol (n/a)
Height (string=0)
All above

Fit 3pt curve
Clear 3pt curves

Plan 2

[=[@][=]

Bl ¢ =|a| % x| &l &| % |2

¥ Super Vertex Height lf-:’ =] 2
o e 3

Vertex index iﬁ

Pickl Prevl Nextl
Height mode Ientire string wSeiect Choice
Height ]155,5 rnoz

| choice ok

oK | Apply |

Finish | Help

entire string
each vertex

Then right click the mouse to bring up
the Pick Ops List, walk right on Vertex
(number) to reveil the Vertex Panel
and select the Height Option.

Set the Height Mode to entire string
and the height to 156.5m.

Now do the same for the inside string, use the String Inquire to set the height to 151.5m

Plan 2

[=[@][=]

B & =|a| % % &l &| % |2

e

B Super Vertex Height l-‘:‘ =] 28 J

Wertex index E—'@

Height mode

entire string !_S-.ein.:;t-Choi_ce'
|| Height [i515 |-

| choice ok

ok | Apply |

Finish | Help

entire string

each vertex

12d Model

1 Civil and Surveying Software
2 Distributed by Extra Dimension Solutions

April 2013

Set the Height Mode to entire string
and the height to 151.5m.
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M Pi[& o #f %} 2f & =

}‘ Meazure Value

'S
@]
B,
=,

Use the Measure Value option under
the CAD toolbar.

" Measure Value @_lij Choose String to Point.
Value " This will measure perpendicularly
| from a string you choose to another
i point.
ni t 4 . .
| [EE] 5 S:r::tgt;o;':mt . If you pick another string you can
Stiingto Point || dynamically move the point around
the other string and see if the Slope

Length(3d) changes between the 2 strings.

Vertical angle

Bearing

X-fall %

Slope 1v in Measure the Slope between the two
basic strings to check that the slope is
1in 1 (NOTE: the width should be 5m
and the xfall should be 100%).

Plan 2 = =
B % =|ax] %] &] 2| %| <| s
f—"—/
( # ' Measure Value I = % .|1
Value L4 I The Slope is 1:1
|
Measure| Finish | Help |
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TRIANGULATE THE BASIN FLOOR

Triangulate the basin floor strings.
Use: Tins => Create => Triangulate Data

Plan 3 E=n(ECR ==
B2 =] x| & % %[ <| s

Additional settings

Preserve strings  [v Remove bubbles 7]

Weed tin I
Cell methad r Triangle data [

3

Add the triangulation to the view and
Todggle on the contours.

The contours show that the lower part
of the basin floor is flat (check in a
section view too), while the intention is
to have the floor slope evenly from one
string to the other.

The triangles also give it away as all
points are created from the 1 string,
which has a constant height.

We will use the Remove Bubbles
feature of the triangulation operation to
rearrange the triangles.

If you have closed the tin panel, this
can be reopened under
Tin=>Edit=>Tin. (We cannot use
create because the tin already exists).
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(3] Plan 3 [=|[=|[=]

Bz =|a|x|a) 4] < sl

Tick on Remove Bubbles. This will
force 12d to create the triangles using
+ two different strings (the three points of
the triangle can not be from the same
string if possible).

These contours better represent the
desired shape, but there are still some
incorrect wiggles.

Note: also that there are triangle
corners on the curved parts of the
string, despite there being no points on
the curves.

This is due to the chord to arc tolerance, which is set using: Project=>Management=>Defaults

# | Defaults =

Trash Settings ] MName Settings ]

Default Settings l Systemn Settings ]
Colour lpurple—ﬂ
Point colour ,}"EWZIW—J
Tin colour lgreer‘l—ﬂ
Contour calour lr_}ran—J
Contour bold colour lmag?ﬂ
/O null height R
Text height (pixels) |5 ﬂ
Chord/Arc tolerance [0 el Setting a low chord to arc tolerance will
Culling r create more triangles around the
. — ggmgss, r:ggt:\he% resulting contours
i’:::l"ja':ce ’—Eﬁ (S1e(;c r;r:s)Chord/Arc Tolerance to 0.01
Section view exagg llﬂ—ﬂ
Perspective view exagg ll—ﬂ
Cut volume sign Wﬂ
Use density drawing v

7 _ —
Load | Set | erte,r F|r1|sh| Help |

Press Set to use in the project.

Press Write to save the file for use
in other projects.

| Retriangulate the Basin and look at the Contours I

Civil and Surveying Software

Distributed by Extra Dimension Solutions

12d Model
g
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CHECK A SECTION THROUGH THE BASIN

A section through the tin/basin looks like this.

Open a new Section View, use: View => New => Section.
Project Filel/O Edit View Models Strings Tins Survey Design Drafting Plot Report Utilities User Window Help
[ | freme | [wores W Jile k= =2tz | En < | o | | 2
[F1T x| sffc sl 7| s|T oflF Al M| FLELADO SEcf e
4. | B pian2 [= | @ ][5 ] | A Section4 "temp->" (=R =)
3} B2 =l v« a @ %] s Bl @) =(> &« =| el el a« <
175
=
(=) ro
GI‘
=) o
=,
YL 5 i
z :
9,

BpREFONAEHS
.o
L |

R~ /’/ T T

1. Draft a Create Line 2-point String through the Design Basin (remember to fill out the CAD Control
Bar, Model and Colour etc).

2. Select the Profile Button from the Section View, then go to the Plan View and pick and accept the
2-point temporary string.

3. This string will have a z value of 0, unless you change the CAD Control Bar.

4. Inthe Section View, profile the temp string, it's height of 0 will be shown, then use the Plus Button to

turn on the Survey tin and Design Basin tin Models (if there is nothing displayed on the Section
View then press the View Fit Button).

5. The Vertical Exaggeration Button will allow the vertical exaggeration of the Section View to be
changed.

NOTE: The Models that you display in the Section View will only
be shown if the PRIMARY STRING CUTS them.

Hence you only see data that is relevant to the Primary String

Notes:
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ADD A SHALLOW AREA TO THE BASIN FLOOR

We want to add a shallow area to the basin before we create an interface to the surface.

The shallow area will be 5 metres wide and slope toward the basin at 10% and will be created by paralleling
(offset) the outer Basin String.

The Strings=>Strings Edit=> Parallel
command gives you the option of
giving the string a new name, model
and colour. If these panels are left

| blank, the new string will copy the

Partial [~ Stat | Finish | Help | attributes from the existing string.

Delta ht

OR
'Zu
A P A T The Parallel option can also be found
., S on the CAD Toolbar
[£3] Plan & = EcR ===

LIRS EVEAR VR SR41)

When the string has been paralleled it
looks like this.

-




M Extra Dimension Solutions e%ds

Introduction to 12d Model
To Retriangulate the Design Basin tin use:
Use: Tins => Edit => Tin

5 Tretranguiste 11 [

General | Data | Nulling |

Tin [DesignBasin &
Tin colour Wﬂ
Tin style =

Additional settings

Preserve strings [ Remove bubbles [v
Weed tin r
Cell method — Triangle data r

| Tin <Design Basin> exists

| zmin 151,500 zmax 156,500

/ | The new string for the Design Basin is
Retriangulate| Finish in the same model, so it is an easy
matter to Retriangulate the tin of the
basin.

Press Retriangulate

Plan 2 == R[5

The new string has now been included
in the Triangulation for the Basin.

12d Model April 2013 Page- 118 -
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CHECK THE DESIGN BASIN CROSS SECTION

Section 4 "temp->" = EH ==
Bl %)== |8« x[a] 2 % 2% <o

-

— Once the final underwater shape
has been defined and the TIN
retriangulated, here it displays the
new 5m wide planting area in the
Section View.

INTERFACE FOR FINAL BASIN BATTER

Batters will be created to meet the Natural Surface, to do this we will use an Interface function.

Use: Design=>Apply=>Interface.

G [T

Function Design Basin J . .
AN e | Pick the String to Interface from.
Cut slope 1vin C—Y Fill out the Fill and Cut Slopes
Fill slope 1v in |7 J Section separation = 5m

Section separation ] Select the Tin to Interface too
Search distance 100 J

Type in a Function Name.

Type in the Model names for the
Interface and the Slope Lines

left or right I—J
TTin e |
Medel for interface Imﬂ
Model for slope lines Wﬂ

Remove loops

| finished interface
Interface( | Finish

Press the Interface button, every time
the Interface Function is re-run, the old
data is deleted and the newly modified
data is recalculated.
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Plan6 == o =5
B 2| =[a] ¥ x| & %% x|

The resulting interface string and slope
lines are shown below.

PROBLEM: The Interface String has
looped around itself.

When the Interface string and slope
lines are long and loop, crossing each
other — this is a problem as this is not a
correct solution.

G [T

Function Wﬂ
String Interface Wﬂ
Cut slope 1vin IB—H
Fill slope 1v in E———
Section separation IS—H
Search distance IMG—H
left or right l"-‘-ﬁ—ﬂ
Tin fuvey &)
Model for interface lmﬂ
Model for slope lines Wﬂ

Remove loops v | SOLUTION: The Remove loops
[ finished interface option needs to be selected and the
Interface | [ Finish_| Help | Interface function recalculated.

Plan 6 =% EoR(F

SOLUTION: The Remove loops
option has removed the crossing
sections and Interface String.
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INTERFACE FOR FINAL BASIN BATTER

The newly created Interface string will be used in the tin.
Use: Tins => Edit => Tin to open the Retriangulate Tin Panel

| Multing |

[Design Basin 4l Select the Design Basin tin

Tin colour Idark blue !I
s I =|
Additional settings

Preserve strings [V Remove bubbles v
Weed tin '

Cell method r Triangle data r

| Tin <Design Basin> exists

| zmin 151.500 zmax 156.500

Retriangulatel Finish

1 | Design basin floor

2
This string is in the model =
T p— — El Design Basin Interface, and we will
use Tins=>Edit=>Tin to include this
| Model <Design basin interface> exists model in the triangulation,
| zmin 151.500 zrax 156.500 Pick the Basin from the tin box and
Retriangulate] [ Finish | then select the Data tab and enter
the model Design Basin Interface
in box 2.

NOTE: You can left click in the box and
then right click to list all the models in
the job, and then select the model from

the list.
Data polygon I EI
| Model <Design basin interface> exists
| zmin 151.500 zmax 156.500 | | Retri | he Ti
. = riang n
Retrlangulat4 Finish I Help etriangulate the
12d Model April 2013 Page- 121 -

1 Civil and Surveying Software
2 Distributed by Extra Dimension Solutions



Extra Dimension Solutions e%ds

Introduction to 12d Model

e E=8|Eo8
B2 =a<|x(a|a| 4 <|s|

The updated Basin Tin and contours

s E=8So8
Ble=|alx|e) @)% <2

TIN has been updated and is reflected
by the contours.

Updated Section View to show the
Cross section through the Design Basin

12d Model April 2013 Page- 122 -
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FIND THE MAXIMUM WATER LEVEL IN BASIN

If our existing surface was perfectly flat, we could now calculate the volume for the water to be stored in the
basin. The ground is not flat (as shown above), and therefore we need to determine the lowest height on
the interface string.

There are a couple of ways to find the lowest level of the interface string.
Use: Models=>String Info Table

Choose the model Design Basin Interface and all the strings contained within that model will be displayed.
The minimum Z value will shown the maximum water the basin can maintain, before it would overflow.

i # | String Information Tablk
Model |ign basin interface ﬂ

—

e
| Name | Type | Colour| Linestylel Chainagel Length | Pt,."Line| User Points| Pointsll/m)(l Min‘r’| MinZ| Max X | Max ¥ ,‘ﬁ“ |

38 interface Super red 1 0 2626825 line 60 B6INJ2887.063 37026482 159647 42964771 37116374 164.205

e
| Minx| M| MinZ]\ Maxx| Maxy| MaxZ|
42887063 37026480 150547 A2064771 37116374 164.205 —l The Minimum level of the Design Basin

Interface string is RL_159.647

Section 5 "construction snaps data-»temporary” EI@

Bl2=| > |8« tal<|Xa) @)% < s

\/——//—/_/_4_/ The Line represents the maximum
| water level for the Basin RL 159.647

The other method of finding the minimum level of the basin interface string is to use the
Project=>Tree, and display the Design Basin Interface model.

Design Pad Slope Lines « [Name [ Type [ Colour| Linestyle | Chainage [ Length [ Pt/Line | UserPoints [ Peffts[  Minx[  Min¥[ MinZ[  Maxx|  Max¥| MaxZ U'

esign basin floor 'intarface Super red 1 0 2626825 line 60 42887063 37026482 159.647 42064771 37116374 164.205

i ;[ Design basin slope lines ‘_l I

The Project Tree allows extraction of all the different types of data associated with the project, and utilities
for setting up text favourites.

m
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MAXIMUM WATER LEVEL STRING

Once again the minimum z value for the Design Basin Interface string is RL 159.647m.

We now wish to create a line on the basin tin at the maximum water level.

We will have a 300mm freeboard for the basin; therefore the max water level will be RL 159.35m.

As the water level will be flat, it can be thought of as the contour around the basin tin at RL 159.35.

Use: Tin=>Contour=>Contour, Smooth & Label

Function name Basin Water Level ﬂ

Tin to contour Design Basin @

Major Contoursl Range ] Labels ]

Model for contours Basin Water Level ﬂ
Contour increment 1 ﬂ

|
Celour dark green ﬂ

Smooth contours

| Finished

Process| Finish | Help

Function name Basin Water Level ﬂ

Tin to contour Design Basin @

Contours | Major Contoubels ]

Contour minimum 159,35 ﬂ
Contour maximum 159,35 ﬂ
Contour reference 159,35 ﬂ

Colour by range [

| Finished

Process'r Finish | Help

function to create the single water level contour.

Type in a Function Name.
Pick the Tin to Contour.

Fill out the Model for Contours.
Contour Increment = 1m
Pick the Colour = dark green.

The Major Contours and Labels

tabs cans be turned off by not ticking
the hny at the tan

Under the Range tab, enter the
contour minimum, maximum and
reference as the maximum water
level of 159.35.

This will only generate one contour at
the level of 159.35.

Press the Process button to create
the Water Level String
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Plan 6 =8 AR (==
B % =[a] €| x| &% <| s

|
159.35 RL Contour String

VOLUME CALCULATIONS

Total Volume of Excavation

The total volume of excavation can be found by doing a Tin to Tin volume calculation.
Use: Design=>Volumes=>Exact=>Tin to Tin.

e i)

Original tin sunvey @ |
New tin W@ Original Tin = survey tin
l—ﬂ New Tin = Design Basin tin
=
[
Clean faces model beforehand I

Report file n Basin tin to tin.rpt

Polygon options

Enter a report file name of
Design Basin tin to tin.rpt to keep a
record of the excavation volumes.

+ Use a polygon

E—

" Use a model of polygens

||

| ¢ -20646.516 f 0,125 b 20646390

Press Volume to calculate the
volumes between the 2 tins.

The Total Cut (c), Fill (f) and
Balance (b) are listed at the bottom
of the panel.

Volume Finich |
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Plan 6 =8 (=R
B2 =|a | x(a] &% <| s

Total Excavation of Cut for the Basin

The Design Basin tin to tin.rpt Report will show the total volumes for Cut, Fill and Balance.

| Design Basin tin to tin.rpt - b

File Edit Format View Help
Report File: Design Basin tin to tin.rpt
L

volumes from tin "survey” to tin "Design Basin” - (with no plan polygon)

cut volumes are negative
i1l volumes are positive

Total cut -20646. 516
Total 111 0.125
Total balance -206486. 390
ie excess of cut over i1l 20646, 390

Notes:

12d Model April 2013 Page- 126 -
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TOTAL VOLUME OF WATER STORED

The total volume of water can be found by doing a Tin to Height volume calculation.

Use:

Design=>Volumes=>Exact=>Tin to Height.

[ Exact Volume From Tin to 3 Height | lssl s sl S|

Design Basin @
EE—
(=]
=
—

Clean faces model beforehand

Report file

=
-
sin Tin to Height.rpt ﬂ

| ¢ -2963.391 f 9983.686 b 7020.294

‘urnlume'r | Finich |

Help |

Plan6

Pick the Tin = Design Basin
We know the maximum water level is

RL 159.35, so we can use the value
in the panel as shown.

Enter a report file name of
Design Basin tin to tin.rpt to keep a
record of the excavation volumes.

Press the Volume button to calculate
the volumes.

The Total Cut (c), Fill (f) and
Balance (b) are listed at the bottom
of the panel.

This calculation assumes that the tin
Design Basin represents the
existing ground, and calculates the
earthworks required making the
ground flat at the specified level.

The fill value is the volume of water
stored in the basin at a maximum
water level height of RL. 159.35.

The cut amount is determined by assuming a vertical wall from the edge of the tin to the user specified

height.

l | Design Basin Tin to Heig ot - N

File Edit Format View Help

Report File:

Design Basin Tin to Height.rpt

;V01umes from tin "Design Basin" to height 159.350 - (with no plan polygon)

cut volumes are negative
fi11 volumes are positive

Total cut
Total i1l
Total balance

ie excess of fill over cut

-2963. 391
9983. 686
7020, 294
7020, 294
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STORAGE CALCULATIONS

Depending on the use of the basin, it may be necessary to determine the storage provided at different water
levels. This information can easily be obtained using Storage Caics.

Use: Design=>Volumes=>Exact=>Storage Calcs.

[Design Basin El Pick the Tin = Design Basin
Height min 515 ﬁ' Type in the Height min = 151.5

Height max IFEI Type in the Height max = 159.35
IreremeEnt 0z El Type in the Increment = 0.2m
Plan views to paint |—!| Enter a Report File name
N String at he water el 150.35
Paly ‘er Level-> contour 1 EI 9 )

| fill below 159,350 = 9933 586

‘u’olume( Finish I Help |

Press the Volume button to calculate
the volumes.

The Total Cut (c), Fill (f) and
Balance (b) are listed at the bottom
of the panel.

NOTE: Boundary polygons can be used to restrict the extent of a volume calculate to the specific area
defined by the polygon. We will use the Water Level Contour string we created earlier.

"Bl pien3 = )
Bl = e € % & @ % x| 3|

Hatched area is the water level at
RL 159.35

12d Model April 2013 Page- 128 -
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| Design Basin Storage.rpt - Note
File Edit Fermat View Help
Storage calculations to tin "Design Basin” - (with plan polygon "Basin wWater Level-zcontour 1)

cut volumes are negative
fi11 volumes are positive

Height vol to Height Plan Area Slope Area
pelta pelta Delta Area Delta Area

159.350
159.200
159.000
158.800
158.600
158.400
158.200
158.000
157.800
157.600
157.400

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

As can be seen, the report gives considerable information about the physical dimensions and properties of
the basin at levels, which increase by 200mm increments.

Notes:
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VOLUME CALCULATIONS

Detailed below is a summary of some of the different volume calculations available inside 12d Model under

the Exact Volume options.

Design | Drafting Plot Report Utilities User Window Help

[ Design ] _E"?—gl—ﬂﬁ g i
Templates 4
Apply D
Boxing 4
MTF 4
Drainage-Sewer L4
TUFLOW 4
Pipeline *
Volumes l| [ Volumes ]
Estate/Lots 4 Endlnies »
F'lads 3 | P p| [ Exact Volumes ]
Rivers ’ Grid cell | Between heights
Roads ’ Stockpile Removal cales L\)J
Track ' Tin to tin ht range Storage calcs
Tunnel "l Ccutfilltedtin poly . tgh _
S":"a?" | User ' T:: t: h:zhtz

| 3
Mmeectlons R Tin te ht curve
Ortho R Tin to tin

Tin to tin 2

Balanced volumes

User 3

triangles from first tin triangle from second tin

\////7\\
=
\\

e

area that is from only
one triangle from
each tin

\ Subdividing the Triangles for the Exact Method of Calculating Volumes

“\\

S

/ 3D-plane of the triangle \

from first tin

3D-plane of the triangle
from second tin area that is from only
one triangle from
each tin

N

g\- Volume for the Small ommon Avrea of Two Tins _/

This method calculates the exact
volume between two triangulated
surfaces (tins), or between one
triangulated surface and a plane of
constant height.

The volumes are calculated by
mathematically subdividing the
triangles from both tins into areas
that contain only one triangle from
each tin.

In three dimensions, these areas
represent well-defined polygons with
the plane of the triangle from one of
tin as its top and the plan of the
triangle from the other tin as its
bottom.
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This option is used to calculate the volume between two heights (height min and height max) on a given tin.

v e ]

a4
—
E—
—
&

|
&

Volume Finizh |

Removal Calculations

Under the Type, you specify if the
volume calculation will be for fill or
cut. Iffill is selected then the volume
figure calculated will be the fill
volume between the given heights for
that tin.

The calculation can be restricted to
within a Polygon, or if no polygon is
selected the entire tin is used.

The Cut and Fill between the 2
Heights is displayed.

This option will calculate the cut volume from a user specified range of heights to a given tin, for the region

of the tin exposed by cutting to the height.

0|8 | % = &

T
Y

Volume | Finish |

Help |

12d Model
1 Civil and Surveying Software
2 Distributed by Extra Dimension Solutions
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The user specified height range is
controlled by a height min and max
and a height increment between the
min and max. The plan and slope
areas are also calculated for each
height.

The calculation can be restricted to
within a polygon, or if no polygon is
selected the entire tin is used.
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Storage Calculations

This option will calculate the fill volume from a user specified range of heights to a given tin, for the region of
the tin filling to the height. The user specified height range is controlled by a height min and max and a
height increment between the min and max.

e oo o]

@ The plan and slope areas of the
— H Water Level are calculated for each
= height.

]
A SR
This option is used largely for
E basin storage calculations, as per
ol Page 120 of these course notes.
¥

The calculation can be restricted to
Volume | Finish | Help | within a polygon, or if no polygon is
selected the entire tin is used.

Exact Volume from Tin to a Height

This option will calculate the fill volume from a user specified range of heights to a given tin, for the region of
the tin filling to the height. The user specified height range is controlled by a height min and max and a
height increment between the min and max.

g
bk
,—j This option is used to calculate the
volume between a tin and a given
= height.

—

=
Clean faces model beforehand r within a polygon, or if no polygon is

ﬂ selected the entire tin is used.

The calculation can be restricted to

Finish | Help |

('/_ _ cut ot \

Height

positive depth
is dowm from Height
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Exact Volumes Tin to Height 2

G )

T "—@ This option is used to calculate the
Heiah volume between a tin and a given
E'gt o = height, but the calculations are
Pz fil [ =] restricted to only the regions defined
Plan view to paint = by another tin rather than the volume
p .
hodel for faces I il tin or a polygon.
Clean faces model beforehand '
Report file |—g The calculation is restricted to the
. extent of another tin.
Poly tin I EI
|

Volume Finish | Help |

Tin to Height Curve

[T o e ]

Tm. _ | @l volume between a tin, but between
Height Min I ] minimum and maximum heights and
Height Max | ] writes out a report on the volumes.
Increment I—EI

Output file | =] The volumes are calculated between
Start Excel I heights differing by the given
increment, and writes out a report.

This option is used to calculate the

| Please select a string

Poly I Velume Finish |

" Processing
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Exact Volume Between Tins

Original tin

Mew tin

Range file

Flan wiew to paint

Model for faces

Clean faces model beforehand -

Report file I—QI

— Polygon options

—{* Usea polygon

Falygon I—EI

" Use a model of palygons

bladel |—!|

Volumel Finish | Help |

/ cut New Tin cut \\
—_— T T
-~ positive depth = —_
15 deam from
- Hew Tin T

Otiginal Tin

Exact Volume Between Tins 2

Original tin

Mew tin

Range file

Plan wiew to paint
kodel for faces

Clean faces model beforehand

-
Repart file I g
Poly tin | @
|

Volume Finish | Help |

12d Model April 2013
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This option is used to calculate the
volume between two tins using the
exact method.

This option is probably the most used
volume calculation option that you
will use.

The calculation can be restricted to
within a polygon, or if no polygon is
selected the entire tin is used.

This option is used to calculate the
volume between two tins using the
exact method but the calculations are
restricted to only the regions defined
by another tin rather than to a

polygon.

The calculation is restricted to the
extent of another tin.

Page- 134 -
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The above calculations (apart from the removal and storage calculations) can be produced and reported on

over a user specified depth ranges.

0 Depth Range Fi = ]

Range file | Cut Fill.drf ﬂ Write

|Cnmment |

From |TD |Cn|nur

red .

green

blue .

yellow

purple .
magenta .

orange

[~ |w]e]w|m]m

=]
-~

As shown in the picture, the fill
ranges are positive and the cut
ranges are negative from the new
tin surface.

'/— wolume for range -5 ta 0 (cuf)

volume for range

0to 5 (Al

Otiginal Tin

This is an example of a depth range
file. The negative values are cut
depth intervals from the new tin
surface and the positive values are
fill depth values from the new tin.

If the above range file was used in a
tin to tin calculation, volume
calculates and a report file will be
produced for the different cut and fill
intervals specified in the range file.

As shown in the picture, the fill
ranges are positive and the cut
ranges are negative from the new
tin surface.

For example, the cut volumes from the new tin to the original tin will be calculated for the intervals of;

From |Tl:| |C0|Dur

|C0mment |

1]-999 2 red .

2|2 -1 green

3]-1 0 blue .
Th

From |Tu:| |C|:|I|:|ur |Comment |

0 1 yellow

2 purple .

1
2 3 magenta .
3 0993 orange

[~[o[w] =

-999 to —2 metre interval from the new tin.
—2 to —1 metre interval from the new tin.
-1 to 0 metre interval from the new tin.

e fill volumes from the new tin to the original tin will be calculated for the intervals of;

0 to 1 metre interval from the new tin.
1 to 2 metre interval from the new tin.
2 to 3 metre interval from the new tin.
3 to 999 metre interval from the new tin.

Note: The volumes totals are only for the depths in the range file. If the depth ranges don’t cover the entire
depth difference then the totals will not be the volume between the two tins. Therefore, to insure that you
calculate the entire volumes when using a range file, it is recommended that the final interval is large
enough to include all depths (a interval of 999 metres was used in the range file above).

m
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Description: Exercise No.4 — Additional Exercises
Level: Fundamental
Outcomes: After completing this module you should be able to modify Super Strings to

change them to the required shape.

ADDITIONAL EXERCISES

Read in the 12da File, exercises.12da into the project.
Use: File /O => Data Input => 12da/4da Data

=
B2 =|a)x|x|al @)% <5
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These exercises are to reinforce the commands required to set up the boxing strings from the road design

strings.

Picking with Direction is an extremely useful tool especially with the following options we are going to use
to set up the boxing strings. Note, the top of the examples is the finished strings. When pick with direction
isn’'t used when selecting strings, 12d uses the original direction of the string.

Plan Exercises [ = ]
B | =a] x| a| 2| % <| |

Fick with Direction

= o+ +

= +-

Plan Exercises EI@
Bl =/a] ¢ % & &) % <| 2|
Splat

_\
IR

Plan Exercises EI@
Bl =/« % &l & % <| 2|

=

—

Join 4 Point Delete

Plan Exercises = R 5
Bl e =afx| @ alk <|s
¥ A

O

| tersection
g

Exercise Number 1 — String Join.
The aim of this exercise is to join the
strings in the configuration shown, by
using the pick with direction method.

Exercise Number 2 — Fillet/Arc.
The aim of this exercise is to create
Fillets/Arcs in the required quarter of
the cross shown, using the pick with
direction method is the quickest way
to achieve this.

Exercise Number 3 — String Split.
The aim of this exercise is to split the
string perpendicular to a specific
point.

Exercise Number 4 — String Join
and Point Delete. The aim of this
exercise is to join the strings in the
configuration shown, and not have
any extra and unnecessary points on
the string.

Exercise Number 5 — Intersection
Strings. The aim of this exercise is
to use the previous commands to
create the edge of road strings
needed to create boxing/subgrade
strings.
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EXERCISE NUMBER 1 — JOIN STRING MANY

£,

Qlguens +-7hsens+ LR a2

x’i
“ Join many
B B2 |EE: e | Es |[Ele Gl Exercises
< Pick first string to jein> [picks][fast][Menu]
Output Window Background tasks
el Plan 3 =5 |E=R
Bz =a < xala
|
|
L
]
B (B2 (B (B |E2s |EEls [ Exercises
< Pick next string to join> [picks][fast][Menul]
Output Window Background tasks
2] Plan 3 =R ==

Blel=a < %|alal% <2

Use the String Join Many command
under the Cad String Toolbar.

Then follow the instructions on the
status bar (this is at the bottom left
corner of 12d Model)

This is the Solution, the finished
joined string

This is the Start of the exercise,
with 5 individual strings, you need to
join them together using pick with
direction.

Once you have pick the first string,
12d will then ask you to pick the next
string.

Here is the last string being selected
to join the 5 strings together.
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EXERCISE NUMBER 2 — FILLET / ARC

O.

CTHhBPErRCECEEFRQT QTN AI Use the Fillet command under the
Fillet

J'?A Cad Arcs Toolbar.

B |2 B3 |Be B2 |ERle | B Exercises

<Pick segment for fillet to depart from:= [picks][fast][M ‘ Then follow the instructions on the

Output Window Background tasks status bar (this is at the bottom left
corner of 12d Model)
Plan Exercises E\@
B | =e] €|« 2% <| s
1
j ! The Arrows are showing the
I{ direction for the segment to depart
- from
e The Arrows are showing the
direction for the segment to arrive to

B2 (B s B2 |[Es [ Exercises
<Pick segment for fillet to arrive to> [picks][fast][Menu

Output Window Background tasks

Note:
Positive Radii are drawn in a clockwise

direction and negative radii are drawn in
an anticlockwise direction.

Enter the Radius and Press Enter

Plan Exercises ===
Bl 2| =|afx|x|al )% < |

{l ‘.\ The Solution, an Arc in each
L quadrant.
—-vh'::h —
i
|z
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EXERCISE NUMBER 3 — STRING SPLIT

< ||
QU P DA #f 0]

*
&

1 B2 (B |Ee |35 e | B exercises

=Pick string to split= [picks][fast][Menu]

Output Window Background tasks

<] Plan 3 (=[O )

Bl % =& < x[@] &) % < |
Split

Split

rax | Use the String Split command under
the Cad String Toolbar.

Then follow the instructions on the
status bar (this is at the bottom left
corner of 12d Model)

|
This is the Solution, the finished
| Split string

|
This is the Start of the exercise,

B B2 B 1B |Es |EEle [ Exercises

<Pick split point> [picks][accepts][Menu] "Exercises-»"

Cutput Window Background tasks

Plan 3 EI@

B2 =|a) < *f@] 4| % <| o)

with 2 strings, you need to split the
top one at the end of the Arc.

There are now 2 strings, after the
original string was split at the end of
the arc.
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EXERCISE NUMBER 4 — STRING SPLIT

This exercise is going to look at joining the strings without any extra points.

Plan 2 =R 5=
B2 =|a<x|a 2% < s

\ Joim 4 Point Delete

Plan 3 = e
B 2|=|a|g| %8| a) % <] |

v}
EIRy ¥
\.fﬂu -"7 Vertex

B B2 |E: 1B [Es B

<Pick point to delete> [picks][][Menu]

Output Window Backgrour

rPlunS IT?l

B2 =|&| ¢ X&) %] %] 3|

Z
4 o

3

Using the String Join and
Vertex Delete commands.

These are the 2 areas where the
strings have duplicate points, these
duplicate points need to be removed
before the 3 strings can be joined
together.

Use the Vertex Delete command
under the Cad Delete Toolbar.

Then follow the instructions on the
status bar (this is at the bottom left
corner of 12d Model)

Delete the duplicate points from
strings 1 and 3, so they look like this.



@

QUPRL A7 AN 004+ LM r

J- : 3 @4 5 E E:cEl'-:iies

Join many

=Pick first string to join= [picks][fast][Menu]

Output Window Background tasks

@ Plan Exercises EI@
B ¢ =/ 2% & 2| % < 3|

TN
X

i}

B (B2 B3 |Es |BEs |Ee | B exercises

= Pick next string to join> [picks][fast][Menu]

Output Window Background tasks
Plan 3 [o]lE ]

] o] =] &/ 4] <l @] a] %K

T

"

Notes:

Extra Dimension Solutions }NS
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Use the String Join Many command
under the Cad String Toolbar.

Then follow the instructions on the
status bar (this is at the bottom left
corner of 12d Model)

Select the first string with direction.

Then select the next 2 strings to join
the 3 strings to 1 string.

The joined string should only have 7
vertices, as shown.
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EXERCISE NUMBER 5 — INTERSECTION STRINGS

The aim of this exercise is to use the previous commands to create the edge of road strings required to
create boxing/subgrade strings.

Using the String Split, Vertex Delete, and String Join commands.

-
Bz =|a| (x| 4) % < 5|

1

_I_I_I_I_I_I_I_I_I <l 8|

12d Model
Civil and Surveying Software
Distributed by Extra Dimension Solutions

April 2013

Firstly Split the through carriageway
string at the end of the kerb fillets,
creating 3 separate strings, as
shown.

Delete the first vertices on strings 1,
2, 3 & 4 by using the Vertex Delete
so there is a clear definition between
the strings

(they are the vertices next to the kerb
fillets).
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Using String Join Many now join the
3 strings on each carriageway to

Plan 3 fo e ]
create a singular string as shown (the

B2 =| e % %] &l 2| %X
strings are generally joined in the

¢ <+— direction of the way a motorist would
drive around the corner of the
T l intersection).

Notes:
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Description: Exercise No.5 — Boxing / Sub-grade Development
Level: Fundamental
Outcomes: After completing this module you should be able to create Sub-grade Pavement

Strings to Triangulate. These are used to calculate the Volumes of new pavement.

BOXING / SUB-GRADE DEVELOPMENT OVERVIEW

Boxing is excavation of the subgrade required to allow a road pavement (concrete or gravel) to be built to
the finished design levels. 12d Model will allow users to apply boxing as part of a road template, and this
refinement allows bulk earthworks quantities to be accurately calculated.

It can also allow the designer to provide the builder with level information for the subgrade construction.

Boxing should be thought of as a series of copied cross sections commands, beneath the road finished
surface level and joined to produce a surface or surfaces.

CREATING BOXING / SUB-GRADE STRINGS

Import a 12da file called road vol.12da

Use: File /O => Data Input => 12da/4da Data
Turn off the Lot Bdys and tin Ex surf from the view as shown.
Plan7 == o =5

Blz(=a| <@ a4 <| s

" Models to Remove "7" | |
els o mowve d @ | |
L
Alignments Il !
Kb Returns } + I
Kb Returns 1 stri . .
b Retume 3 zt::gz / 7 Road Design String Models
b
Reoadl strings 4 y i

Road?2 strings

Select




@

We need to create Cross Sections from these Road Design Strings.

Use:

Data to cut th

Extra Dimension Solutions e%ds
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Design => X-Sections => X-sections from cuts through strings

rough

2 =lma]s|s| v o] 2| v

View

Section separation

Chord/Arc tolerance

Left cut width
Right cut width
Model for cuts

T

0

Gather vertical points of interest v

EN
EN
[Road 2 Sections |

Clean cuts model beforehand v

Colour for cuts

Keep null levels

Cra— |
=

Create super strings []

Select cl

lignments-»Road2 i]
l 2
I ES

End area calculations -

— &
E—

| Cuts finished
Cut

Plan7

B ¢|=[

2
QQ\“
s

Pick the View that has the Road
Design turned onto.

Section Separation = 10m

Left Cut Width = 50m
Right Cut Width = 50m

Model for cuts = Road 2 Sections

Colour for Cuts = Blue

Select CL = Road 2

Press Cut to create the Cross
Sections

Then Select the Road 1 CL and cut
the Cross Sections for Road 1

The data to cut the cross sections
from are the Road and Kerb Return
Strings along with the Alignments.
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Open a New Section View, use: View => New => Section
i Section 5 "Road 1 Sections-> design 70" o= | 5]

Bl#|=|_ = |8« <lx|alal % < s

Profile one of the Road Section
strings as shown.
The Ex surf tin has also been added
to the view.

TRIANGULATE THE DESIGN DATA

The Road Design now needs to have a triangulation created to form a surface for the Road Design.

Use: Tins => Create => Trianqulate Data

Plan 7 == R[5
Bl% =@ x|a 2% < s

Use the Road Design Data, strings
and sections to create the
triangulated surface.

Notes:
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CREATE THE STRIPPED SURFACE

Next a Stripped surface of 100mm Topsoil removal is required.
Use: Tins => Utilities => Translate/copy

This panel allows you to copy an existing triangulation and translate it all within one panel.

u Tin Translate/Copy EEE |

Select Old Tin = Ex Surf

0ld tin Exsurf @

Copy thetin |«

New tin Stripped 100mm |
Model fortin  |tin Stripped 100mm ﬂ
Colour for tin W!

Tranclate the tin  [v
dz 01 ﬂ

| Copyftranslajefinichad

Copy the Tin = Yes
Type in a New Tin name, press

Enter, then pick a colour.

Translate the Tin = Yes

dx=0
dy=0
dz =-0.1

Process( Finish | Help |

Press Process to create the new

Section 5 "Read 1 Sections-»design 70" E'@

Bl#=| = |&«lsr]a<lx|alal % < s

Translated Tin

== = T T T N
= —

12d Model April 2013

1 Civil and Surveying Software
2 Distributed by Extra Dimension Solutions

| Stripped 100mm Tin
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CREATING THE SUB-GRADE PAVEMENT DESIGN

The Sub-grade pavement design will be a thickness of 450mm.
To create the Sub-grade pavement strings we will use: Utilities

=> H-Z => Translate

Data to translate

NECREE =R

Process only selected vertices

View | Model | Models String Info lPointID'sl Polygan length | s | 4| ¥ ]
Type Super ﬂ
|

Colour lorange—J
Pt-line lnysting |
E—

Filter Select

Translate data

DetaX [0 Q
Delta ¥ [o ﬂ
DeltaZ | -p.45 L]

Target
e | 2| 228 g8
Copy to model Subgrade Strings ﬂ

|ﬁ elements(s) selected from 9 model(s)

Translatef Finish | Help |

Plan 6 ==
Bl =@ ¢ % & &% <| s

-

We will use the Filter Button to
select the data.

Use the String Info Tab to select the
required data to translate.

Select all the Orange Strings

Select Filter Select — the found
strings will be highlighted on the
screen, plus the number of elements
selected and shown at the bottom of
the Panel

Enter the Delta X, Y and Z as shown.

Use the Pick Button if you want to
measure the values from the screen.

Copy to Model = Subgrade Strings
(type in a new model name)

Press the Translate Button to copy
and translate the data.

Translated Road Desian Strinas

Now to amend these strings to be 3
lip of kerb strings.

The strings need to be Split, and
Joined to form the 3 strings.
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Plan7 == R[5
B2 =|e] < x|a 2% < s

Section 5 "Road 2 Sections-> design 30" = e

Bl#l=| = [&g«2t]a€|X|) @)% <

—

+ +

Introduction to 12d Model

NOTE: You can refer back to the
exercises in Exercise 4 to see
examples of how to Split and Join
Strings.

When you profile the Sections and
turn on the “Subgrade Strings” Model
you can see the translated strings.

The Road Centreline strings are a special type of string called a Super Alignment and can be translated
using the Super Alignment Translate option. Super Alignments cannot be translated in the usual way like

Super strings or polylines.
Use: Strings => SA Tools => Translate

i © | Translate Super Alignmen M
Super alignment Alignments->Road2 ﬂ

Horizontal translate
o
&

Vertical translate

——
Delta ht foas ]

|D|:|r|e

Translatel Finish | Help |

Pick the Super Alignment String

Type in the Delta Height for the
pavement thickness
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Move the 2 Super Alignments that have been translated (as they were translated into the original model)
into the Subgrade Strings Model.

e

SectionS"RnadlSections->de5ign?ﬂ" (o= |[==]

B2l = (g« v[@] x| @|% <o

The Translated Super Alignment has
been added to the Subgrade Strings

Model.
+

The Pavement Design will be comparable to the sketch below:

<L V7
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Now the lip of kerb strings need to be paralleled 1 metre to represent the base of the kerb.

Use the String Parallel from the
Cad String Toolbar.

Parallel the Subgrade kerb strings by
1m and a delta height difference of
0m height.

|| B | (]

Bl 6]l | 6] ] e x| X &/ % ]9

Parallelled strings under the kerb.
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Now to finalise the pavement strings we need to calculate where the pavement will interface with the design

road surface, somewhere on the footpath above the paralleled strings.

We will use the Interface Function, so we will use:

Design => Apply => Interface

We will set up 3 Interface functions, 1 for each edge of the subgrade pavement. These strings will be near
vertical with a slope of 1 to 0.001 and will interface to the Road Design tin.

T Tinerne rencto

Function

String Interface
Cut slope 1vin

Fill slopelvin
Section separation
Search distance
left or right

Tin

Model for interface

Remove loops

|Subgrade 1 E
|:|grade Strings-=ILip ﬂ
[0.001 :
[0.001

il

[100

|Ieft

|Road Design

|Subgrade Strings ==

| finished interface

Interface‘ Finish | Help |

Section 5 "Road 1 Sections-> design 70"

[o]l e =]

Bl2|=| = 8«28 x@) al% <o

T

Function Name: Subgrade 1

Pick the newly parallelled Subgrade
strings

Cut Slope = 0.001

Fill Slope = 0.001
Section Separation = 1m

Tin = Road Design

Model for Interface = Subgrade
Strings

Interface Strings now taken up to the
Design Section.
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We now have the required strings to calculate the subgrade volume calculations, so we can create a
triangulation of the subgrade surface.

Use: Tin => Create => Trianqulate Data

E=N Bl ==

JJJEJEEJJJJ

|
Triangulation of the Subgrade Strings
Model.

IJJJ_JJIJJJJJJJJﬂ&

The new Subgrade Tin can then be
turned onto the Section View and see
that it matches the Subgrade strings
we created.
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With this new Subgrade surface we can then calculate the pavement volumes for the road design.
Use: Design => Volumes => Exact => Tin to Tin

T )

Original tin W@I
Mew tin IWEI
Range file I—QI
Plan wiew to paint I—!I
Fodel for faces I—EI

Clean faces model beforehand m

Report file I—QI

Pelygon options

(¢ Usea polygon

Palygon I:-boundar}r strings 1 ﬂ

(" Use a model of polygons

tladel |—!|

| c-408.569 f 0.000 b -408.569
| Volume I | Finish I Help |

The volumes can then be calculated between the:
= Ex surf tin and Ex surf Stripped 100mm tin for the topsoil stripping volume

= Ex surf Stripped 100mm tin and Subgrade tin for the excavation quantities to get the site ready
for the pavement to be constructed.

= Subgrade tin and Road Design tin to calculate the amount of pavement material required for the
Road Design.

Original tin W@
MNew tin ISubgT@I
Range file I—QI
Plan wiew to paint I—!I
kodel for faces I—EI

Clean faces model beforehand |

Report file I—QI

Original tin ISubgT@I
Mew tin ng
Range file I—QI
Plan wiew to paint I—!I
kodel for faces I—EI

Clean faces model beforehand |

Report file I—QI

~ Polygon options

~ Polygon options

—f* Usea polygon

Polygon I—E

—{" Use a model of polygons

haodel |—!|

—f* Usea polygon

Polygon I—E

—{" Use a model of polygons

haodel |—!|

| c0.000f1417.495 b 1417495

Volumel Finish I Help |

| c-1074.592 f 210.496 b -864.095
|Vo|ume| | Finish l Help |
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Appendix — Description of the Training Data

Create “Introduction to 12d” Project

=  Import “belmimar01.dwg” AutoCAD Drawing.

=  Add the imported data onto the Plan View.

=  Toggle on the Vertices, Vertex Indices, and z values.

=  Measure Tools.

= Plan Plotting to a Printer, a Model and an AutoCAD Drawing.
= Project Description Panel

Alternative Create “Introduction to 12d” Project

= |mport “103001.as5” CivilCAD File.

=  Add the imported data onto the Plan View.

=  Toggle on the Vertices, Vertex Indices, and z values.

=  Measure Tools.

= Plan Plotting to a Printer, a Model and an AutoCAD Drawing.

= Project Description Panel

= Triangulate the survey data, then look at the Nulling by angle and length.

Create “Barwon” Project

= |Import “Survey.dxf” file.

=  Check Crossing Breaklines in the survey data.

= Create a Triangulation called tin survey and Null the long triangles.

= Create a tin boundary.

= Use the tin toggles to view the tin toggle options, tin contours, tin flow and tin solid.
= Create Contour Strings.

=  Export survey data and contour strings to AutoCAD.

Exercise No. 1
= Triangulation and Contour Strings

String Creation & Modification

= Create Line, and Line Strings.

=  Move points, insert points, extending points and add points between points.

= Add points with exact coordinates, and bearing and distances.

=  Pick with Direction

=  Adjust string height with the F2 Button.

= String Parallel, String Join and Join Many.

= Delete a string, segment and vertex.

= Undo and Redo Commands.

=  Snaps CAD Toolbar with Offsets, Midpoints, Perpendicular, Intersection and Centre.
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Tin Analysis

C Slope Analysis Inquiring.

= Create Slope Analysis data of the Barwon Data Triangulation.

. Exporting Slope Analysis Results.

L] Tabulate Range File — Creating a Legend.

= Aspect Analysis - Creating.

Exercise No. 2 — Building Pad

. Open the “Barwon” Project again.

= Create Building Pad outline.

. Interface Function to create the Cut and Fill Batters to the Natural Surface Tin.
= Adjust the height of the string (F2 Button).

. Re-run the Interface Function.

. Add Corner Angle in the Project Defaults.

. Create new Plan View and Add the 3 Design Pad Models.

. Triangulate the Design Pad.

. Open a Perspective View & turn on the NS tin, Design Pad tin & Design Pad Models.
L] Open a Section View, draft a line through the Design Pad and Profile the 2 tins.
Exercise No. 3 — Water Quality Basin

= Open the “Barwon” Project again.

. Import the Basin Floor strings — basin floor.12da.

. Interface Function to create the Cut and Fill Batters to the Natural Surface Tin.
L] Adjust the height of the string (F2 Button).

. Re-run the Interface Function.

L] Add Corner Angle in the Project Defaults.

. Create new Plan View and Add the 3 Design Pad Models.

. Triangulate the Design Pad.

. Open a Perspective View & turn on the NS tin, Design Pad tin & Design Pad Models.
L] Open a Section View, draft a line through the Design Pad and Profile the 2 tins.
Appendix A — Additional Exercises

= Import the Exercises.12da file.

. Follow the exercises for additional picking with direction.

Appendix B — Boxing/Sub-grade Development

. Import the Road vol.12da file.

L] Cut Cross Sections of the Design strings. Create a Design tin.

. Translate and copy the survey tin to show the stripping surface.

L] Translate the lok strings, join them together and translate the Alignment CL strings.
L] Parallel the translated lok strings for under the kerb area

L] Interface back to Design surface tin.

. Create a tin of the Subgrade and calculate volumes for the subgrade.




