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Chapter

1

Introduction

Topics:

« Site Plans

» Existing & Proposed Levels
» Presenting Results

e Getting Started

Welcome to the of Kubla Cubed user guide. Kubla Cubed is a general purpose
volumetric calculation tool. It uses a cutting edge TIN based volumetric
calculation engine to estimate cut & fill in a diverse range of scenarios.
Innovative and powerful design tools are available to complete volume
estimates for: site stripping, bulk earthworks, building pads, ponds, roads,
retaining walls, stockpiles, marine dredging and many other scenarios.
Whether you are doing complicated take-off from PDF drawings or
comparing two surveys, Kubla Cubed has all the tools you need to get the job
done.
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Site Plans

Kubla Cubed has extensive tools for importing site plans into your projects. A number of different file formats are

supported (.pdf, .jpg, .bmp, .tiff). You can import as many site plans as you need, switching them on and off when you
need to view them.

Being able to display multiple site plans makes it much easier to complete a take-off if you have your existing
and proposed elevation data on two separate drawings. You can also use the crop, move, and align tools to 'stitch'
drawings together in situations where a single site plan is spread across separate pages of a document.

Existing & Proposed Levels

Existing ground can be defined using points, contour lines, break lines and outlines. You can draw elevation features
manually over a plan or import directly from CAD, LandXML, excel or text file formats. From the elevation features
an existing surface is created using a Delaunay triangulation algorithm.

In a similar manner a variety of earthworks elements can be used to define proposed terrain. Simple works like
building foundations can be defined with platform and slope elements. For more complex take-off jobs a proposed
surface of points, break lines, contour lines and outlines can be used. After defining proposed earthworks, the
program will accurately calculate the volume of material that will need to be cut and/or filled to create the specified
design. Proposed earthworks can also be separated into several 'construction phases', allowing a logical breakdown of
project phasing and allowing calculations that require more than one set of proposed elevations to be compared (such
such as backfilling and topsoil stripping).

Existing +  Proposed Cut / Fill Map

Presenting Results

Kubla Cubed contains a number of export options which can be used to export designs into a CAD or LandXML files
or produce images, reports and spreadsheets for project documentation.
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Getting Started

Notes on Display Units : Before starting it is worth making sure the display units are set to your preference. Kubla
Cubed can display either metric or imperial (English) units. These will initially be set to a default value depending on
the region settings of the computer. However, this setting can easily be changed by clicking Measure in the menu bar
and then Display Units. For more information see the Display Units section.

The quickest way to get started with Kubla Cubed is to open an example file. If you click on File and then Open
you will see a list of example files which you can start with. Once you have opened a file the window will appear as
shown below:

[ Buitding Site Example Metric Units - Kubla Cubed 2019 - 8 x

The different elements of this user interface are briefly described below:

(@ Design Area - This is the main display where the existing ground and the proposed earthworks will be
displayed.

(2 Measurements Panel - This panel is used for adding, removing and editing the measurement elements (e.g
lengths, areas, counts).

(3 Earthworks Panel - This panel is used for adding, removing and editing the earthworks elements, which are
combined together to create a proposed surface.

@ Display Panel - This panel is used for changing various display options (e.g camera controls, lighting and grid
lines).

(®) Navigation Panel - The controls in this panel can be used for zooming, panning and rotating (in 3D) the views.
©) The Results Panel - The results panel shows an overview of the earthworks estimation for the current phase. A
more detailed analysis can be produced in a report or spreadsheet.

(7 The Colour Keys These colour keys show the shading which is used to display the existing and proposed
topography.

Construction Phases The bottom of the first tab shows the existing ground; subsequent tabs show phases of
proposed earthworks.

When you are ready to start your own project the first step is to add your site plans, do this by selecting 'Add Image
\PDF File' from the Plans menu (you can skip this step if working exclusively with CAD or XYZ point files). To start
defining existing elevations make sure the Existing tab is selected and then in the Ground panel on the right-hand side
click on the + symbol and add a Feature Surface or a Triangle Surface.

This will open a window which will allow you to define existing ground elevations or import a triangulated mesh
from a file. Once you have done this you can create and edit proposed earthworks by selecting the Proposed 1 tab and
adding earthworks elements such as platforms, slopes, strips or another feature surface.



Related Video Guides
The following video tutorials relate to this topic :

[1] Defining Site Plans : Shows how to define site plans from PDFs and image files. A walk-through example for a
site plan spread over 2 PDF pages is included.

[2] Defining Existing Ground Levels : Describes the features available to define the existing ground levels for your
project site.

[3] Defining Proposed Levels : Describes the features available to define proposed ground levels using platforms,
slopes, strips, spreads and surface elements.



https://youtu.be/ivKPw45PfVY
https://youtu.be/E3HVl6LO1iA
https://youtu.be/yEdnQ2bnwRA
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Site Plans

Topics:

* Overview

» Editing Modes

« Adding a Site Plan

e Setting the Position and
Cropping

e Setting the Transparency

Site plans can be loaded into Kubla Cubed and displayed on the screen. This
allows the user to draw lines off the loaded plan, and to generally have an
awareness of the location of objects in the real world.
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Overview

Site plans are adjusted by clicking on the Plan menu item. The menu item will appear as shown below.

LW T

Add Image\PDF File
& Building Site Example Image Edit

Delete
Hide

You can add as many site plans as you need to, which allows you to show a site which is presented on multiple
drawings, or to show both the existing and proposed even if they are in separate drawings. The site plans are added
and adjusted using the controls described below:

* (1) Click here to add a new site plan. You can load site plans from pdfs or image file formats (.bmp, .jpg, .tiff)
* (2 This is where the list of site plans which you can defined will be displayed.
* (@ Use this menu to edit, delete or hide existing site plans.

Related Video Guides

Kubla Cubed allows you to load site plans into your project from a number of different file formats
(.pdf, .jpg, .bmp, .tiff). You can import as many site plans as you need, switching them on and off when you need to
view them. Watch the Video Tutorial.

Being able to display multiple site plans makes it much easier to complete a take-off if you have your existing
and proposed elevation data on two separate drawings. You can also use the crop, move, and align tools to 'stitch'
drawings together in situations where a single site plan is spread across separate pages of a document.

— \

(1

Editing Modes

There are two modes of editing available in the software:

*  Pop-In Mode. In this mode you edit items on top of the main window. The advantage of this is that it allows you
to see the items you are editing on top of other project items. It also allows you to align the new items you draw
with the other project items.

*  Pop-Out Mode. In this mode items are edited in a seperate window and you do not see other project items behind
it. Although this mode is generally less often used, it can sometimes be useful to isolate the items being edited,
and remove needless clutter from the screen.


https://youtu.be/ivKPw45PfVY
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The controls that are available are the same regardless of the editing mode, although the layout of these controls is
slightly different. The following three buttons are always present:

* OK. Clicking this button will apply to changes you have made to the project, and finish editing.

* Apply. Clicking this button will apply the changes you have made to the project, but allow you to continue
editing. This button is not visible when editing site plans in In Screen mode, since you are already seeing the
changes as applied.

* Cancel. Clicking this button will cancel the changes you have made to the project, and finish editing.

The following controls are used to switch between Pop-In and Pop-Out editing modes.

If you are using Pop-In mode you can click this icon at the top-centre of the screen to switch to
Pop-Out mode.

{ If you are using Pop-Out mode you can click this icon at the top-right of the screen to switch to
Pop-In mode.

Adding a Site Plan

To load a new site plan from a file click Plan in the menu bar and then Add Image\PDF file. You will be prompted
to select the file which you want to load. If you choose a pdf file with several pages you will be prompted to choose
which page to load.

After this the following window will be displayed:

i Edit Site Plan - o IEE

Name Designer

Building Site Example Image Imperial (English) Unils11

Position & Crop

e ] | |y

Transparency
@' Overall Transparency
"l

m
Mask Colours
Dnﬂnwe
Add New Colour
Tolerance
L]

oc | [ e

The different elements of this window are summarised below. They are described in more detail in the following
sections.
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* (@ This is where the position and scale of the loaded image, in the real world, will be specified. You can also
choose to crop the image if you wish. This option is particularly useful for drawings which have title blocks which
you want to remove

* (@ This is where transparency can be set, so that the user can see through the loaded site plan.

The setting of the image position, crop and the transparency is described further in the following sections.

Setting the Position and Cropping

The site plan is positioned into its real-world location by scaling, moving, and rotating the image as required.
Alternatively, if you have two known co-ordinates on the image you can define these and the software will scale,
rotate and move the image to match these two co-ordinates.

W Edit Site Plan = (=]

Mame Designer

|Euilding Site Example Image Imperial (English) Units T|

Ok SO
@- | cewrcop |

Clear Crop
Transparency
Overall Transparency
" -
Mask Colours
D Remove
Add New Colour
Tolerance
P
L

[ [ ]

The following controls are used to define the image's position:

* (O Move

This option allows you to move the image by defining a point on the image and then typing its position in the real
world. This is useful if there is a co-ordinate defined on your image. It is important to remember that you should
move the image after you have done any scaling and rotation you need to do, because these operations will cause
positions on the image to change.

* (2 Rotate

This option allows you to rotate the image by defining a north reference angle on the image. This is useful if you
want to show your image in a different orientation to that on the image. E.g. you want it aligned north-vertical and
there is a north arrow on the image (which is not vertical)
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(3 Scale
This option will scale the image. You can do this with one of two methods:

1. By scale (PDF's only). Type a defined scale for the PDF, such as 1:100, or 1"=25".

2. By Length. Specify a length on the image and then type its length in the real world. This option is particularly
useful if you have a defined length on your image. E.g. a scale bar or a marked dimension.

(@ Align to two points

This is the easiest option if you have two co-ordinates defined in the image. It allows you to specify the two points
on the image and then type their co-ordinates in the real world. The software will then scale, move and rotate as
required to match these two points.

Once you have selected one of these options, you will receive further instructions depending on the option you
selected. These are described below:

Move
1. Select a base point to move

Define the point which you want to move by clicking once in the preview.
2. Type or click on screen to set the new position of the base point

Type the location (X and Y) that you want this point to be moved to. Alternatively you can click on the screen
to set the new point position to another screen location.
Rotate

1. Draw the north arrow (base to tip)

Draw a line on the preview to define your reference north angle. Click once to start drawing the line and a
second time to finish.

Scale
Select the option you wish to use ('By Scale' or 'By Length') and then...
1. Specify the new scale
Type the new scale for the PDF.
..OR ...
1. Draw a line along a scale guide or any other known length

Draw a line on the preview to define your reference length. Click once to start drawing the line and a second
time to finish.

2. Enter the new length

Type the length you want the reference length to be scaled to.
Align to two points

1. Select the first point to align

Define the position of the first reference point by clicking once in the preview.
2. Type or click on screen to set the new position of the first point

Type the location (X and Y) that you want the first point to be moved to. Alternatively you can click on the
screen to set the new position to another screen location.

3. Select the second point to align

Define the position of the second reference point by clicking once in the preview.
4. Type or click on screen to set the new position of the second point

Type the location (X and Y) that you want the second point to be moved to. Alternatively you can click on the
screen to set the new position to another screen location.
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Once you completed the instructions on the prompts, the prompt will disappear and the image will be adjusted as you
have specified.

You can also crop the site plan to remove any unnecessary borders and titles. This is done by clicking on the Crop(®)
button. You will be prompted to draw the crop rectangle on the screen. You can clear this crop by clicking on Clear
Crop(®) and you can always adjust it by clicking again on the Crop(5) button.

Setting the Transparency

Since the site plan will be displayed on top of the existing terrain and earthworks, it is necessary to give it
transparency so that it's possible to see through the plan to the layers below. In many cases the default transparency
settings will be suitable. However, when the transparency needs to be adjusted this can be achieved using the controls
shown below.

& Edit Site Plan - 0O

Name Designer

Building Site Example Image Imperial (English) Units 11

Paosition 8 Crop

Transparency

@ -
Mask Colours
[ Jremone

Tolerance

]

Add New Colour

Lo [ %

These controls work together as follows:

* (D This slider can be used to define the overall transparency to apply to the whole image. If set to its minimum
(the default) there will be no overall transparency. As the slider is moved to the right the overall transparency will
be increased until at the maximum value the image will completely disappear.

* (2 These controls can be used to completely mask out specified colours. By default, there is a mask on white,
which is the background colour for most drawings. Additional mask colours can be set by clicking add new colour
and then clicking a point on the preview to select a colour. Mask colours can be changed by clicking into the
colour box and selecting a new colour on the screen, and they can be removed by clicking remove.

It is possible to also remove colours which are similar to the selected mask colour(s) by adjusting the tolerance
slider. If the slider is set to its minimum only exact matches on the mask colour(s) will be removed. As the
tolerance value is increased more and more colours will be removed in a widening band around the specified
colour(s).

Video Guides
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When a new site plan is added to a project the white colour is removed. This means site plan documents with a
white background will have the background removed leaving just the line work for take-off or reference. You
can remove the default colour to restore a white background or set different colours to remove. Watch the Video
Tutorial.

Sometimes when a site plan has different coloured areas you need to set multiple mask colours, one for each colour
you wish to remove. There is a tolerance slider to control how strict the colour matching is.



https://youtu.be/ivKPw45PfVY
https://youtu.be/ivKPw45PfVY
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Defining Existing Ground

Topics: After defining the site plans (if you have any), the next stage is to define
_ the existing terrain. You can define existing terrain using elevation features
¢ Overview (points, contour lines, break lines and outlines). You can draw elevation
* Feature Surface features manually over a plan or import directly from CAD. Alternatively,
« Triangle Surface you can import a mesh directly from another program or another Kubla
project file.
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Overview

To start defining existing elevations make sure the Existing tab is selected and then in the Ground panel on the right-
hand side click on the + symbol and add a Feature Surface or a Triangle Surface.

A feature surface is used if you want to define elevations using a collection of points, contours and break lines
enclosed in outlines. You would typically select this option if working with PDF files or CAD files containing points
or lines. If you already have a triangulated surface created in another program select a triangle surface to import the
data directly from CAD, LandXML or a Kubla Project file.

Feature Surface
e, Points, Contours, Breaks ..

Triangle Surface
2%\ Polyface Mesn, TIN (DXF, XML, Kubla)

'.f

Feature Surface

NOTE: The feature surface can be edited in Pop-In or Pop-Out mode. For an explanation of these modes see Editing
Modes.

The feature surface is defined by a collection of elevation features; either drawn manually on screen or loaded from a
file. Any combination of the following terrain features can be used to define the terrain:

Outlines

This element is used to define the outline(s) of the feature surface. There will almost always be
only one outline, but it is possible to define more than one to create several 'islands' of terrain. It is
also possible to create holes in the terrain by adding internal outlines.

There are also different types of Outline:

* i) Extrapolate from other Features (Default): Takes the levels from contained elevation features
that you have defined (e.g. contour lines and points).

* i) Define Varying Levels: Allows you to set levels for the outline which vary at each point. This
can be used if you need maximum control of the surface outline elevations.

* iii) Define Fixed Level: Allows you to set a single level for the outline, this is only used in very
unique scenarios.

* iv) Use Ground Levels: Snaps the Outline elevations to the ground. (This can only be used with
a feature surface used to define proposed earthworks)

Contour Lines
Contour lines (or isolines) are used to define lines on the terrain with a fixed elevation
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@ Break Lines

— Break lines are used to defined lines on the terrain which have a varying elevation
+'1_‘|_ Point Levels

+ Point levels are used to define the levels for individual points in the terrain area

The properties of each feature vary depending on the feature type, but they all have a 'Tag' which can optionally be
set. This is an identifier for the feature (akin to the feature's name), and it is used to help the user identify particular
features.

J§ Edit Earthworks Surface - ] X

Features Designer

Q Outlines | @) Contours @Bream

o ] [ ]

This form includes three display buttons as described below:

—5
4
250mE

* (D Zoom to Extents This button zooms to designer to extents (i.e. frames all elements in the designer panel)
* (2) Zoom to Selection This button zooms to designer to selected features

* (3 Toggle Grid This button toggles the grid in the designer on and off.

* (@ Toggle Site Plan This button toggles the site plan in the designer on and off.

The rest of the controls on this form are used to add, remove and edit the terrain features. They are described in detail
in the following sections.

Video Guides
The following video tutorials relate to this topic :

[1] Proposed Earthworks : The Surface Element : A video which demonstrates how to easily produce estimates for
any proposed earthworks defined by survey points, contour lines and break lines.

[2] Understanding Feature Surface Outlines : In this video we look in detail at the outlines of the feature surface.



https://youtu.be/_RCgOGvZ7p4
https://youtu.be/HiTVcWfJI3E
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Adding New Features

Terrain features can be added either by drawing them manually on the designer screen, or by loading them in from a
file. Outlines, Contour Lines and Break Lines can be loaded from a CAD (.dwg, .dxf) file whereas Point Levels can
be loaded from either a CAD file or from an excel or text data file.

To add a new feature select the feature type that you want to create (1) and then click either Add Manually (2) or Add
from File (3).

i’ Edit Earthworks Surface

Features Designer

®_‘ QOutlines Contours @Breaks +% Points

Outlines Controls

Count 0 ii

250mN

al

e CE
o | [ ]

If you add a feature from file you will be prompted to select the file to open. The process to follow after this is
described in the following sections.

250mE

Adding Features Manually

The process once you have clicked on the button to add a new feature manually depends on the type of feature you
have selected. In all cases you draw the elements on the designer panel on the right of the screen.

¢ QOutlines

When you choose to add an outline the following prompt will appear, providing two options to create outlines.

NEW SITE OUTLINE

How do you want to define the outline?

Automatic Draw
Wrap around other features Draw exact outline on screen

Automatic outline. If you choose this option the software will automatically create outlines, based on the
features that you have defined. This process is analogous to wrapping a rubber band around the features that
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you have already defined to create an outline. You will be able to adjust how much this 'rubber band' is 'sucked

Al

m.

* Draw. If you choose this option you will draw an exact outline on the screen. You will be provided with a
number of options to set the levels for this outline:

1. i) Extrapolate from other Features (Default): Takes the levels from nearby elevation features that you have
defined (e.g. contour lines and points).

2. ii) Define Varying Levels: Allows you to set levels for the outline which vary at each point. This can be
used if you need maximum control of the surface outline elevations.

3. iii) Define Fixed Level: Allows you to set a single level for the outline, this is only used in very unique
scenarios.

4. jv) Use Ground Levels: Snaps the Outline elevations to the ground (This can only be used with a feature
surface used to define proposed earthworks)

When you choose you preferred option follow the steps to completed the outline. Once you have finished you will
see the prompt below.

NEW SITE OUTLINE

Finish

You can define a Tag for the Outline if you wish. Click Next to draw another Outline, or Finish to stop drawing
Outlines.

Contour Lines

Draw each point of the Contour Line by left clicking on the designer panel. Finish drawing the contour by right
clicking, or by pressing the enter key. The following prompt will appear:

NEW CONTOUR LINE

M Closed Finish

You should type the level for the Contour Line into this prompt. You can also define a Tag if you wish. Lastly if
the Contour Line is a closed loop you can click the Closed checkbox. Click Next to draw another Contour Line or
Finish to stop drawing Contour Lines. Note that the '...' before the 'Level' input box can be used to adjust the levels
you type. E.g. if all of your levels start from an elevation of 1000 you can click on'..." and input '1000+'". You can
then type, for example "26' into levels box and this will be converted into '1026'. This can save time in some take-
off scenarios.
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¢ Break Lines

When you choose to add a breakline, you will be prompted to click on the designer panel to define the first point
position. Once you have done this you will see the following prompt.

BREAK LINE POINT

Type level or leave blank to interpolate from adjacent points CarimE

XYz mE mN --ﬂ'I Complete

You can define a level (Z) for the Break Line point and can also type precise X and Y values if you wish. If you
prefer, you can skip typing the level and the software will interpolate it. This is useful if you have a detailed break
shape where the levels are only defined at a few locations.

If you leave point levels blank, the software will fill them in with the following logic:

*  Wherever the Break Line crosses another line (e.g. a contour) a point will be added to the Break Line with the
same level as the crossing line.

*  When crossing line points have been added, linear interpolation will be used along the Break Line to fill in any
missing levels.

Click Continue to draw another breakline point or Complete to finish drawing the Break Line.

Once you have finished drawing a Break Line the following prompt will appear:

NEW BREAK LINE

M Closed Finish

You can also define a Tag for the new Break Line if you wish. If the Break Line is a closed loop you can click the
Closed checkbox. Click Next to draw another Break Line or Finish to stop drawing Break Lines.
» Point Levels

Draw the Point Level by left clicking on the designer panel. The following prompt will appear:

NEW POINT LEVEL

You should type the level for the Point Level into this prompt. You can also type X and Y values for precise
positioning. If you wish, you can type a Tag for the Point Level. Click Next to draw another Point Level or Finish
to stop drawing Point Levels. Note the comment on 'Contour Lines' above regarding the '..." in front of the level
input box.

Adding Features from a CAD File

Once you have selected a CAD (.dxf, .dwg) file the following window will appear. Note that this window will only
display the features that can be interpreted as a feature type you have selected. i.e.

* Qutlines: Only closed lines will be displayed
» Contour Lines: Only lines will be displayed
* Break Lines: Only lines will be displayed

» Points: Only points will be displayed
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i Load Contour Lines @ - o IEN

MNumber of lines : 44
‘@ Layers Units | Feat =
oo
© [ esisting
) D existing outline

OK Cancel

You can inspect the layers in the file by clicking on the Layers Bar (1). You can toggle each layer on and off (2).
Layers which have been turned off will not be imported. You can also change the colour of layers by clicking in the
colour box (3). This is purely to help identify different layers in this window, and the changes you make will not be
saved into the dxf file.

The other important setting is the units of the file which can be chosen from the dropdown (@). By default, the units
are set to metres if the CAD files 'insertion units' are metric and to feet if they are imperial (English units). However,
the 'insertion units' variable is often set incorrectly when CAD files are saved, so it is important to check that this is as
you expect.

Video Guides
The following video tutorials relate to this topic :

[1] Working with CAD Data (.dwg, .dxf) : Starts with importing contours and points into a Feature Surface and then
importing a CAD polyface mesh into a Triangle Surface. At the end we look at exporting a Kubla Cubed project
into CAD files.

Adding Points from a Data File

Once you have selected an excel or text file the following window will appear. In the case of an excel file, the 'File
Format' section will not appear, as this is only used for defining text file formats.


https://youtu.be/Br-YsVH8V74
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Load Points
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If you are using a text file it is necessary to define the file format with the controls on the left. In many cases the
file will immediately show correctly in the previewer. However, if you have an unusual file format you may need to
amend the details of the file format on the right side as follows:

[+] Treat consecutive delimiters as one

Decimal point

® . (Point) O, (Comma)

N EEVEYEYE

Text qualifier

-

7PRY

® None

Level Adjustments

NESEYENEVE

[ ] Inveart levels Offset Levels by 0 m

®

.

@

NEYEIEYEY

» (D File delimiters Specify what character is used to delimit the fields in your file. Files are typically tab, comma or
space delimited, but any character can be specified here by clicking Other and typing in the text box.

* (2 Treat consecutive delimiters as one Specify whether several consecutive delimiters in a file line should be
treated as one, or if these should be treated as several fields with empty values.

* (3 Decimal Point Specifies whether your file uses a point or a comma to denote a decimal point. This is used to
deal with different conventions in different parts of the world.

* (@ Text Qualifier Specifies the character that is used on either side of a text field in the file, if your file contains
text fields.

There are also some controls which can be used to adjust the levels (Z values) in the file:

* (B Offset Levels by - If the points in your file are offset from the vertical datum you want to use then you can
specify it here.

*  (©® Invert Levels - Kubla Cubed uses upwards-positive convention for levels. If your file uses upwards-negative
convention, then you can use this option to invert the values in your file so that they are suitable for Kubla Cubed.
This option is mostly used for hydrographic surveys, which often report depths as positive values.

Finally, you must specify which columns in your file represent the X, Y, Z and Tag (if it contains tags) values for the
data. This is done by clicking on the column header in the data preview (7) and selecting ‘X", 'Y, 'Z' or 'Tag’ from the
dropdown. You can also specify "Ignore’if that column contains data which is not relevant.

Video Guides
The following video tutorials relate to this topic :

[1] Importing Point Files (.xyz, .csv, .xls) : In this video we look at importing point files into Kubla Cubed. Point
files can be used to define both the existing and proposed terrain by using a feature surface.



https://youtu.be/P9Er2t9jApM
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Editing and Deleting Elements

Elements can be selected in two ways - either by clicking the element on the list to the left of the window, or by
clicking on the element in the designer panel. Note that only the current element type is selectable in the designer
panel. E.g. in the example shown below only contour lines (1) are selectable in the designer panel.

Multiple elements can be selected by holding down the shift key and clicking on several items.

Once features have been selected, they can be deleted by clicking on the Remove (2) button.

- Edit Existing Ground Surface

Designer
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I » [32] existing contours (1276.50m) I
I > [34] existing contours (1277.50m) I
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A feature can be edited by double-clicking on it in the side bar or designer panel. When you do this the feature will be
expanded in the side bar, exposing its properties so that you can change them. You can now edit this feature, either by
typing new values into the side panel or by dragging points and lines in the designer panel (2). Points can be added to
or removed from lines by clicking on the + button in the table (7).
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Triangle Surface

The triangle surface is defined by a group of interconnected triangles. You cannot define these triangles manually;
instead they need to be imported from a program that works with triangulated models sometimes. The surfaces are
sometimes referred to as Triangulated Irregular Networks (TIN), triangulations, polyface meshes and Digital Terrain
Models (DTM).

The triangulations can be imported from CAD files (.dwg, .dxf), LandXML (.xml) files and Kubla Project files (.kcp).
When importing from CAD files you need to select the layer that contains the polyface mesh objects, the polyface
mesh objects in the selected layer will then all be merged together and imported as a single object. The LandXML
and Kubla files work slightly differently as they do not have layers, instead you need to select the specific name of the
surface you wish to import.
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File Path

Choose the file that you want to open
ChUsers'\mebwaol\Desktop\Building Site Example Metric Units.xml

Surfaces

Choose the surface to load

Existing

Phase 1 \@

QK Cancel

This form includes two sections:

* (D Select File Here you select the file that contains the triangulation you wish to import.

* (2 Select Layer\Surface In this section you select the layer (with CAD files) or surface with LandXML and Kubla
Project files.

If you are loading from a CAD (.dwg, .dxf) file this form will also have a 'units' drop-down. This is required because
the units are not saved in the .dxf format, so you need to specify them when loading the file
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Construction Phases

Topics: Construction phases allow you to break your project into multiple phases of
) work. For example, a typical earthworks project would have a strip phase and
¢ Overview a bulk earthworks phase as a minimum.

* Edltlhg Phases Understanding the concept of construction phases is key to making full use of
¢ Moving Phases Kubla Cubed
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Overview

In Kubla Cubed the tabs that run along the bottom of the screen are referred to as 'construction phases' or just 'phases'.
Earthworks and measurement elements that you create will be added to the selected phase only, the volumes shown on
the screen relate to the selected phase only rather than an accumulation of all volumes in the project.

I Untitied - Kubla Cubed 2019 - a X

The first phase always contains the existing ground, any number of subsequent proposed phases can be created. There
are two main reasons to create more than one propsed phase:

» It allows earthworks volumes and measurements to be seperated into logical sections (e.g topsoil, bulk earthworks,
paving).

» Itallows a new set of calculations to be completed using the proposed elevations of the previous phase as the new
ground.

The second item is particularly important. Consider a backfill operation: in the first proposed phase you define a
trench which cuts into the existing ground. In Kubla Cubed each phase does calculations on two surface, a ground
surface (taken from the previous phase) and a proposed surface (defined with earthworks elements). In a single

phase there is no way to calculate backfilling the trench as if you place earthworks over the trench it will overwrite
that section of the proposed rather than calculate a seperate 'fill' volume. Earthworks elements in a single phase are
combined together to create a single proposed surface they do not produce cut\fill volumes from intersecting with
each other. Instead what we need to do in this scenario is to create another phase, effectively baking the result of the
trench cut into the ground of the next phase. The ground of the new phase will be the proposed from the last and so it
is now possible to calculate backfilling the trench as part of a seperate operation. Other common scenarios that require
this are if you need to complete topsoil stripping or a demolition before bulk earthworks.
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Related Video Guides
The following video tutorials relate to this topic :

[1] Understanding Construction Phases & Calculation Order : An overview of Kubla Cubed construction phases
and calculation order. These are two critical concepts that need to be understood in order to master the program.

Editing Phases

To add a new construction phase, click on the + button (1) and type a name for the new phase. If you want to delete or
rename a construction phase then right click on the tab and a menu will appear (2) with these options.

Moving Phases

To move an phase one place left or right you can use the right click menu. You can also drag and drop phases by

pressing the left mouse down on a phase and moving the pointer to the new position, while keeping the mouse button
down until it's in the drop position.


https://youtu.be/d2h-P-7fLyo
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Proposed Earthworks

Topics:

* Overview

e The Earthworks Panel

e Calculation Order

» Topsoil Stripping

e Adjusting to Subgrade \
Formation Level

« Earthworks Elements

Kubla Cubed provides multiple proposed elements to define proposed
earthworks levels. Earthworks can be defined using a number of elements
within the same phase to build up the earthworks from a number of basic
elements. Alternatively, a single more complex element type may be used.
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Overview

Kubla Cubed provides multiple options to define proposed earthworks levels. Some thought has to be given to the
best earthworks elements to use in any given scenario. When required a number of elements can be used together to
create the proposed earthworks. Earthworks elements can be divided into two groups in regard to how their elevations
are defined :

» Explicit Level Elements: These elements are defined by explicit levels. The platform, slope, feature surface and
triangle surface all fall under this catergory. If they intersect with another element and are lower in the calculation
order they will effectively overwrite the element below.

* Level Adjustment Elements: The next type are level adjustment elements. The strip and spread elements come
under this category. For these elements you do not input a level but instead a depth or height by which to adjust
the existing ground or the level already defined by elements lower in the calculation order. If these elements
intersect with other elements lower in the calculation order they do not overwrite them, instead they will adjust
their level up or down.

* Hybrid Elements: The path element is a hybrid element in that you can set it to be defined by a level or by
a height. When set to be defined by levels it has the properties of an explicit level element and when set to be
defined by height has those of a level adjustment element.

Whenever designing a proposed surface by combining multiple eartworks elements it is important to ensure that you
are confident that you have defined the level you intended. To check hover the mouse cursor over various points on
your designed surface to ensure the proposed Z value is what you expected. Please see the section on cursor label for
more information.

The Earthworks Panel

Each phase in a project contains an earthworks panel. This is where earthworks elements such as platforms, slopes,
paths and feature surfaces can be added to the project. The earthworks elements in a panel are combined together to
create a single proposed surface within a single phase.
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Adding Elements
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New elements can be added to the earthworks panel by clicking on the + symbol (7). You will be presented with the
following list of elements that you can add :

Earthworks

Strip
P<yoft Topsail Strip, Construction Thickness ..

Spread

’,E,?;/k Topsoil Re-spread, Paving ...

g Platform

,,Q;/§ Building Pads, Basements ...

Slope

,,Q;/§ Ramps, Sports Pitches, Run Offs ...

Path
}:\@Q Linear Structures, Trenches, Roads ...

- Feature Surface

‘r

~=>7, Points, Contours, Breaks ..

Triangle Surface
SN Polyface Mesh, TIN (.DXF, XML, Kubia) ..

s

+ Strip

The strip element removes a specified thickness of material from a specified area of the site. This is very
commonly used for stripping topsoil from the existing ground. For more information see Strip Element .

* Spread

The spread element adds a specified thickness of material to a specified area of the site. This is most commonly
used for paving. For more information see Spread Element .

¢ Platform

The platform element adds a specified area with a specified elevation to the site. I.e. a flat area. This is most
commonly used for defining building pads and retention ponds. For more information see Platform Element .

* Slope
The slope element adds a specified area with a specified slope to the site. This is most commonly used for access

ramps and run-offs. For more information see Slope Element .
* Path

The path element adds a path of a specified width with a specified centreline to the site. This is most commonly
used for access roads and trenches. For more information see Path Element .

¢ Feature Surface

The feature surface element adds a surface defined with elevation 'features' (outlines, contours, break-lines and
points). This is most commonly used for take-offs such as those required by contractors for bidding purposes. For
more information see Feature Surface Element .

* Triangle Surface

The triangle surface element is used to define a surface using a triangulation imported from another file. This
is most commonly used to import data from other programs which support triangulations (TINS). For more
information see Triangle Surface Element .

When you have selected an element you will be able to start drawing its boundary or centreline points in the design
area. Left click to place a new point, right click or press Enter to complete the creation of the element. If you want
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to cancel the operation entirely hit Esc key. When adding new elements the back space key can be used to undo the
last placed point if a mistake has been made.

Renaming Elements

After an element is created it is a good idea to give it a relevant name so it can be identified in the report (e.g building
pad 1 or car park). To do this just double click on the name of the element and then overtype.

Editing Elements

Selection : Elements can be selected by left clicking on the title bar in the earthworks panel or by left clicking on
there boundary or centre lines in the design area. Multiple elements can be selected by holding down Ctrl whilst
making the selection. To unselect an element you can right click on it.

Edit Mode : If you double click on an element it will enter into 'edit mode', the properties of the element will be
exposed and you will be able to edit the definition points of the element in the design view. To exit 'edit mode' double
left click in empty space in the design view.

Definition Points : When an element is in 'edit mode' the definition points of the boundary or centreline can be
changed. In the design view left click on a point and drag it to the desired position. A point can be deleted by using
the Delete key. New points can be inserted by selecting a line and hitting the Z key. Points can also by edited directly
in the point list in the element properties. Clicking on the top right corner of the point list allows all the points to

be copied using the menu command or Ctrl+C. Likewise a list of points can also be pasted into the point list from
another program by clicking on the top right corner and using menu paste command or Ctrl+V.

Properties: For information on the individual element properties refer to the relevant sections for each element.

Notes on Point Snapping : When creating or editing the definition points of a earthworks element it is possible to
snap the points to other element definition points or to defined grid positions. To access the point snapping options
click on the Edit menu and then the Snap Points. Here you can toggle snapping to boundary points and grid points as
well as setting the interval and origin point of the grid used for snapping.

Amending the Calculation Order

You can amend the order of elements in the list by selecting an element and using the up down buttons (3). The order
of earthworks becomes critically important when two or more earthworks intersect. The calculation order can change
the way that the proposed surface is built and thus change the cut & fill estimate of a project. For more information
refer to the calculation order section of the user guide.

Copying & Pasting

It is often useful to copy and paste elements, this can be done using Edit menu commands or the keyboard shortcuts
(Ctrl+C, Ctrl+V). You can copy and paste in the same phase to duplicate an element or copy and paste to move
elements to different phases.

Deleting Elements

Elements can be deleting by first selecting them and then clicking on the X button at the top of the panel (2).

Calculation Order

Note that the calculation order is only important if you have earthworks elements which intersect at different
levels.
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In Kubla Cubed, it is possible to have intersecting earthworks elements.
However, this can introduce a complication since it must be specified
whether the level in the intersection region will be controlled by one element
or the other. This is dictated by the 'calculation order' - in effect the order
that the earthworks elements are 'built' within the software.

Consider the following example, of two 'cut and fill' earthworks elements. If

| | one element has a level of +10m and another is at +20m and they intersect,

then what is the level of the resultant area where they intersect? In Kubla
Cubed the answer is that it will be the level of the element which is lower in
the calculation order.

The image below illustrates the example described above. These two elements intersect at different levels, and they
are both in 'cut and fill' mode. If the element at +10m is above the element at +20m in the calculation order (left
image), then the higher element will fill over the top of the lower element. However, if the calculation order of these
two elements is reversed (right image) then the lower element will instead cut material out of the higher one.

LL ]

Video Guides

The following video tutorials relate to this topic:

[1] Understanding Construction Phases & Calculation Order : Construction phases and the calculation order

of earthworks elements are two things that Kubla Cubed users have to understand fully in order to master the
program. In this video we take a look at how these powerful features are used by going through various scenarios
and demonstrations.

Topsoil Stripping

Topsoil stripping is easy to complete in Kubla Cubed using the strip element. Different strip elements can be used
to define areas with different strip depths. Usually the side batter is kept at a very steep angle or turned off when
defining strip areas.


https://youtu.be/d2h-P-7fLyo
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The most important thing to remember is to always have the stripping calculation completed in its own phase, and to
have the bulk earthworks elevations defined in a subsequent phase. The reason for this is because on a proposed phase
there is only one ground surface and one proposed surface. A comparison between the two provides the cut & fill
results. With a topsoil strip we actually need three surfaces: existing ground, stripped levels and subgrade\formation
levels. For this reason, we need to utilise the construction phase capabilities of Kubla Cubed to complete the multiple
steps of the calculation. A new construction phase takes the proposed levels of the previous phase as the ground so in
this case a new phase will calculate from the stripped levels rather than the ground levels which is exactly what we
want. The same is true for backfilling or any project that requires comparison between multiple surfaces.

Notes on Intersecting Strips : Strip elements whose boundaries intersect are additive. This means that if a 1m strip
intersected with a 2m strip the area of intersection would result in a 1m strip. It is recommended that point snapping is
used at the same time as turning side batter off to design adjacent strip areas.

Video Guides
The following video tutorials relate to this topic :

[1] Topsoil Stripping : Looks at completing topsoil stripping operations in Kubla Cubed using the strip element.
Explains the importance of always having the strip depths defined on a different phase to the bulk earthworks
elevations.

Adjusting to Subgrade \ Formation Level

Most site plans do not have the sub grade level marked. Instead they mark the final finished level (FFL) and a
separate plan of surface material thickness. When estimating bulk earthworks we need to calculate to the subgrade so
we need to find a way of adjusting for the subgrade in our project. There are two different techniques recommended to
adjust the FFL levels to the subgrade level : the offset method and the strip method.

Notes on Terminology : In some areas of the world the term 'subgrade’ is used and others 'formation level'. There are
also a number of different terms used to refer to the the level you will be standing on when the project has finished :
'finished floor level', 'finished grade' and 'final floor level' are all used.


https://youtu.be/m8MqXWZRdL0
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Finished Floor Level (FFL)

Material Layers

Subgrade \ Formation Level

The Offset Method

The first method is called the offset method because we use the Z offset value that is available in all explicit level
elements to offset an element with a negative value to make the required adjustment to the finished level. The Z
offset input box is not available by default and has to be turned on by changing the define drop down in an element's
properties for an option that includes an offset.
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1319.2
-0.25

1:05 1:1
X (mE) Y (mMN)
38774362 BT98122.60
38778733 6798049.05
387816.11 6798061.31

I+

I+

I+

3877.87 6798136.46

I+

This offset method works very well when the different areas of material thickness are represented by different
elements in a project. For instance if you have four building pads represented by four platforms and a car park
represented by a feature surface it is easy to offset each platform and the feature surface to adjust for different material
thickness values. However if the car park had different material thickness values across its surface we would run into
a problem as there is only one Z offset box for the entire feature surface. We could split it up into different chunks but
this can be awkward. Therefore in this scenario the strip method can be used to work around the problem.

The Strip Method

The strip method is frequently used when the proposed is defined by a single set of elevation features (contours,
break lines, points). Breaking the proposed into different elements to cover different material thickness areas can
be awkward and can lead to undesirable results at the boundaries of the different elements do not join seamlessly if
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the elevation features were not designed to be broken up like this. In these scenarios it is usually best to use a single
feature surface and draw strips over the feature surface to adjust the different areas by the required thickness.

The reason this works is because strip elements are level adjustment elements, this means they can not only adjust the
level of the ground but also can be used to adjust the level of elements lower in the calculation order. When using this
method we need to make sure the following rules are followed:

1. Strips must be in the same phase as the elements that define the finished level.

2. The strip elements must be below the finished level elements in the calculation order.
3. Usually the strips should have the side batter turned off.
4

. Strips that intersect have a cumulative effect. It is a good idea to use snapping to make sure adjacent elements do
not intersect

Video Guides
The following video tutorials relate to this topic :

[1] Adjusting to Subgrade \ Formation Level: Looks at adjusting the FFL levels to the subgrade level using two
different techniques: the offset method and the strip method.

Earthworks Elements

Strip Element

The strip element is used to remove a fixed thickness of material from an area of the site. This element is most
commonly used for stripping topsoil at the start of a project, and for making subgrade adjustments.

The properties that are exposed for the strip element are summarised below.

: * Depth
Sk Strip 1 Y
Depth  1.00 ' m T‘his is the depth of material that you wish to remove from the strip area.
: « Side Batter
Batter 1: 1
: The strip boundary is joined to the ground by side slopes. The side batter
=2 L8 il (set as a ratio of vertical to horizontal) dictates the angle of these slopes.
|+ 13191 -31.13 Turning side batter off will result in the strip being joined to the ground
[+ 114633 25.60 with vertical sides.
[+ ||187.66 21.12 * Definition Points
E 176.45 -41.07 These are the points which define the outline of the strip area.

Spread Element

The spread element is used to add a fixed thickness of material to an area of the site. This element is most commonly
used for adding paving or topsoil.

The properties that are exposed for the spread element are summarised below.


https://youtu.be/rw2kWY2NZIg
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1 Q% Spread 1 * Height
Height 1.00 m This is the height of material that you wish to add from the spread area.
' + Side Batter
Batter 1: 1
: The spread boundary is joined to the ground by side slopes. The side
= e AL batter (set as a ratio of vertical to horizontal) dictates the angle of these
||17337 jgest I slopes. Turning side batter off will result in the spread being joined to the
[+]|162.04 3275 ground with vertical sides.
(122319 21.65 « Definition Points
[+ [[23121 64.62 These are the points which define the outline of the spread area.
I i

Platform Element

The platform element is used to add an area with a fixed elevation to the site. This element is most commonly used for
building pads.

The properties that are exposed for the platform element are summarised below.

45, Platform 1 *  Define

This is the way that the platform level should be defined. Options are

'level' which uses the level specified below without modification and

1205.90 'offset' which applies an offset to the level specified. The offset option
is mostly used to add construction thicknesses by specifying a negative
offset.

»  Offset

Ll L This option is only visible if offset options are selected in the "Define'

X (mE) ¥ (mMN) menu. It allows you to offset the entire platform in Z. This is useful for

| 35753468 £6708244.12 accommodating for a construction thickness.
+ |387597.58 £798200.95 * Level
+ |387581.59 679818230 This is the level that the platform area should be (subject to any offset
- |387519.76 6798225.47 defined above).
* Mode

This is used to specify if the element should have cut, fill or both. Most
commonly cut and fill will be specified.

e Side Batter

The platform boundary is joined to the ground by side slopes. The side
batter (set as a ratio of vertical to horizontal) dictates the angle of these
slopes. You can set differet side batter angles for side slopes that cut into
the ground and for those that fill into it. Turning side batter off will result
in the platform being joined to the ground with vertical sides.

¢ Definition Points

These are the points which define the outline of the platform area.

Slope Element

The slope element is used to define a specified area with a uniform incline. This element is most commonly used for
access ramps, sports pitches and run-offs.

The properties that are exposed for this element are summarised below.



| Proposed Earthworks | 42

:@ 5|OPE1 ¢ Define

This option selects the controls you use to define the slope incline and
elevation. The '3 Points' option can be used to define the plane of the

. slope. '3 Points & Offset' allows you to accommodate for a construction
X {mE) ¥ (mN) Z (m) thickness. The other. optiops are 'Arrqw' and 'Arrf)w & Offset. Using the
arrow, you can specify a single elevation and an incline angle to define
the slope or two elevations and allow the software to calculate the incline
1:6.0897 angle for you (for more details see below).
+  Offset

387676.26 679518430 | 1308.66

This option is only visible if offset options are selected in the 'Define’
menu. It allows you to offset the entire slope in Z. This is useful for

1:1 1:1 accommodating for a construction thickness.
¥ (mE) Y (mM) ¢ Levels
+ 3878931 E7968208.78 This table specifies the points with levels that define the slope.
=+ 38762827 672519062 * Mode
By erse st This is used to specify if the element should have cut, fill or both. Most
+ |387688.91 6798161.55 commonly cut and fill will be specified.

* Side Batter

The slope boundary is joined to the ground by side slopes. The side
batter (set as a ratio of vertical to horizontal) dictates the angle of these
slopes. You can set differet side batter angles for side slopes that cut into
the ground and for those that fill into it. Turning side batter off will result
in the slope being joined to the ground with vertical sides.

* Definition Points

These are the points which define the outline of the slope area.

X (mE) Y (mM) Z (m)
387695.01 6798206.76 | 128585
38762827 |6795190.62 |(1285.78

38760100 |6T95131.77 (1285.85

Option 1: 3 Points

This option allows you to define a slope using three points. Three points explicitly define a plane. This option is more
technical than the other options but can be useful if there are three elevations clearly marked on the drawing to use as
reference.
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X (mE) Y (mN) Z (m)

387676.26 |6798184.50 (128585

1:100

Option 2: Arrow Base

This option allows you to define the slope with a single elevation at the base, an incline angle and a direction
specified by the arrow. The arrow position can be controlled by dragging the tip, shaft or base of the arrow. The length
of the arrow has no effect on the slope with this option.

X (mE) Y (mM) Z (m)
38762526 |6798156.70 |[1285.78

1:100

Option 3: Arrow Tip

This option is similar to using and arrow and a base elevation but instead of specifying the elevation at the base of the
arrow you specify one at the tip. Again, the arrow position can be controlled by dragging the tip, shaft or base of the
arrow. The length of the arrow has no effect on the slope with this option.

X (mE) ¥ (mMN) Z (m)
387676.26 |6795184.50 |1285.85

387625.26 6796156.70 | 1285.78

Option 4: Arrow Both

This option allows you to set the elevation of both the base and the tip of the arrow leaving the software to calculate
the incline angle for you. This can be especially useful when creating ramps from one area to another when you know
both elevations. You can move the arrow at the base and the incline of the ramp will adjust accordingly.

Video Guides

The following video tutorials relate to this topic :
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[1] Proposed Earthworks : The Slope Element : A video which demonstrates how to easily produce estimates for
ramps, run-offs and other sloping areas.

Path Element

The path element is used to define a path with a fixed width and defined levels. This element is most commonly used
for roads and trenches.

The properties that are exposed for this element are summarised below.

_@( Path 1 e Define

- - _ This is the way that the path level should be defined. Options are 'levels'
e which uses the levels specified in the table below without modification,

Width 1.00 m 'levels & offset' which applies an offset to the levels specified. The offset

Mode option is mostly used to add construction thicknesses by specifying

a negative offset. Lastly a 'depth’ option allows the path levels to be
specified in terms of a height or depth above or below the existing
ground. For depths negative values must be specified when using this
option.

X(mE)  ¥(mN)  Z(m) . Offset
. |38767622 |679E233.33 [1317.26

=

ut 11 Filp | 1:1

This option is only visible if offset options are selected in the 'Define’
+ |38766268 |6798218.34 |1312.34 . . ..
= menu. It allows you to offset the entire path in Z. This is useful for
el e accommodating for a construction thickness.

+ 38762012 |6798153.05 (129549 ¢  Width

5 x| P .
2 337&%9'45 STEE0TE.13 | 128445 This is the width of the path.

¢ Mode

This is used to specify if the element should have cut, fill or both. Most
commonly cut and fill will be specified.
+ Side Batter

The path boundary is joined to the ground by side slopes. The side batter
(set as a ratio of vertical to horizontal) dictates the angle of these slopes.
You can set differet side batter angles for side slopes that cut into the
ground and for those that fill into it. Turning side batter off will result in
the path being joined to the ground with vertical sides.

¢ Definition Points

These are the points which define the outline as well as the levels (or
depths) for the path. If levels & offsets are being defined, the levels
entered into this table will be offset by the value specified.

Video Guides
The following video tutorials relate to this topic:

[1] Proposed Earthworks : The Path Element : A video which demonstrates how to easily produce estimates for
linear structures like trenches, roads and causeways.

Feature Surface Element

The feature surface element is used to define a complex surface specified by outlines, contours, break-lines and
points. This element is most commonly used for take-offs such as those needed by contractors for bidding purposes.

The properties that are exposed for this element are summarised below.


https://youtu.be/o2iK6MAZfHY
https://youtu.be/_RCgOGvZ7p4
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¢ Define

This is the way that the surface levels should be defined. Options are
'levels' which uses the levels specified without modification, 'levels

& offset' which applies an offset to the levels specified. The offset
option is mostly used to add construction thicknesses by specifying a
negative offset. Lastly a 'levels & 3d offset' option allows the surface to
be adjusted in X and Y as well as in Z.

Cut 1: Fill 1: 7 +  Offset

This option is only visible if offset options are selected in the 'Define’
menu. It allows you to offset the entire surface in X,Y and Z. This is
useful for accommodating for a construction thickness of finding a
balance.

¢ Features

The edit button will open the take-off window so that you can defined
the outlines, contours, break-lines and points which define this surface.
For more information on the options available in the take-off window see
Feature Surface

« Mode

This is used to specify if the surface should have cut, fill or both. Most
commonly cut and fill will be specified.

* Side Batter

The feature surface boundary is joined to the ground by side slopes. The
side batter (set as a ratio of vertical to horizontal) dictates the angle of
these slopes. You can set differet side batter angles for side slopes that
cut into the ground and for those that fill into it. Turning side batter off
will result in the feature surface being joined to the ground with vertical
sides.

Video Guides
The following video tutorials relate to this topic :

[1] Proposed Earthworks : The Surface Element : A video which demonstrates how to easily produce estimates for
any proposed earthworks defined by survey points, contour lines and break lines.

Triangle Surface Element

The triangle surface element is used to add a triangulation into a project that has been originally created in another
program (or Kubla Cubed project). The triangles cannot be edited once they are added to the project, all triangulation
data needs to be imported from a file. The triangle surface supports importing data from LandXML (.xml), CAD
(.dxf, .dwg) and Kubla Project files (.kep).

The properties that are exposed for this element are summarised below.

@ Triangles *  Define

- - _ This is the way that the triangulation levels are defined. Options are
e 'levels' which uses the original levels from the triangulation, 'levels &

Mode _ offset’ which applies an offset to the levels specified. The offset option

is mostly used to add construction thicknesses by specifying a negative

Suctmer |00 v .
offset. Lastly a 'levels & 3D offset' option allows the surface to be

Cut 1:1 Fill 1:1 adjusted in X and Y as well as in Z.



https://youtu.be/_RCgOGvZ7p4

e Offset

This option is only visible if offset options are selected in the 'Define’
menu. It allows you to offset the entire surface in X,Y and Z. This is
useful for accommodating for a construction thickness of finding a
balance.

¢ Mode

This is used to specify if the surface should have cut, fill or both. Most
commonly cut and fill will be specified.
+ Side Batter

The triangle surface boundary is joined to the ground by side slopes. The
side batter (set as a ratio of vertical to horizontal) dictates the angle of
these slopes. You can set differet side batter angles for side slopes that
cut into the ground and for those that fill into it. Turning side batter off
will result in the triangle surface being joined to the ground with vertical
sides.

Video Guides
The following video tutorials relate to this topic :

[1] Working with LandXML Files (.xml) : Takes a look at working with LandXML files.



https://youtu.be/I8Jf541JtH0
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Display

Topics:

e Overview

e Cameras

« Lighting

» Earthworks Shading
e Lines Display

You can adjust the display of your project in a number of ways, including the
type of camera to use, the way to shade surface, and whether or not to display
incline lines for the batter slopes.
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Overview

The Display panel provides controls which are used to adjust the display of the current phase.

It is important to note that lines and site plans are not currently displayed in either of the 3d views. For this reason, all
controls which relate to the display of lines will be disabled when either of the 3d cameras are selected.

2D'ﬁ Camera Selector

7

This dropdown allows you to choose the camera used to display the project. This is used to
determine whether you are display in 2d or 3d modes. For more information see Cameras .

Lighting Mode

"4
| |

This dropdown allows you to choose the lighting which is used to display the project. Options
include hard lighting, soft lighting and no lighting. For more information see Lighting .

Earthworks Shading Mode (Not in Existing Tab)

This dropdown allows you to choose the method used to shade the proposed earthworks. Options
include cut & fill, levels and match existing. For more information see Earthworks Shading .

Lines Display Mode (Not in Existing Tab)

NE:

This dropdown allows you to choose the lines which are displayed for the proposed earthworks.
Options include outlines only, outlines and include lines and no lines. For more information see
Lines Display .

~, ° Toggle Selection Lines (Not in Existing Tab)
\ This dropdown allows you to choose the turn the selection lines for the earthworks elements on and
off.
Toggle Grid Lines
This dropdown allows you to turn the grid lines on and off.
Cameras

There are 3 different cameras that you can use to display and navigate as described below.

When you change the cameras the controls for navigation will also change. For more information see Navigation

2D.ﬁ Design View

o™ This option displays the project in plan view (2D) from above. You must be in this view to draw
lines to create all design elements except for the surface.

3D, 3d Orbit View
[y This 3d view is used to orbit around the centre of the terrain, as well as to tilt the view up and
down.
3D 3d Flyover View
i This 3d view is used to fly over the existing terrain and allows the user to move forward and

backward and rotate the view in all directions.
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Lighting
There are three different lighting options that can be used to display the existing and proposed terrain, as described
below.
';/\‘ Hard Lighting

4

This option will light the terrain with hard edges. This lighting mode give a clear representation of
variations in slopes throughout the terrain and is particularly useful for validating defined levels.

"4

Soft Lighting

This option will light the terrain with smoothed edges. This can give a visually attractive
representation of the terrain. However, it can also smooth hard edges in the terrain which can
provide an unrealistic representation of the ground levels.

@

No Lighting

This option turns off all lighting. This option is useful for clear representations (particularly in 2D)
which show the difference in levels by colour and where the variation in slope does not need to be
visualised.

Earthworks Shading

There are three modes than can be used to shade the earthworks.

Shade Earthworks Cut / Fill

This option will colour the earthworks by cut / fill depth. It is particularly useful for visualising
where the cut and fill will be highest in the project area.

Shade Earthworks Levels

This option will colour the earthworks by level with a totally independent colour scheme to that
used by the existing terrain. This is useful when you need to show the earthworks levels, but you
want to make a clear distinction from the existing ground.

Match Ground Shading

This option will colour the earthworks exactly the same as the existing ground so that it appears
as a single surface. This mode is useful for quickly visualising what the final terrain will look like
once the earthworks are completed.

Lines Display

There are three options for the display of earthworks lines as described below.

<

Inline Lines

This option will display the outlines of the earthworks, as well as lines indicating the direction of
the batter slope.

\,<

Outlines Only




This option will display only the outlines for the earthworks.

\< No Lines
OFF This option will not display any lines for the earthworks.
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Navigation

Topics:

Common Controls
Navigation in Design View
Navigation in Orbit View
Navigation in Flyover View

Navigation is done either using the mouse, the keyboard or the buttons on the
navigation panel. The way the navigation works depends upon the camera
you have selected for display. For more information on camera selection see
Display

You can choose whether you want to navigate through each phase
independently, or whether to sync navigation between phases. The best option
can depend on the situation. Where each phase is focussed on different parts
of the site it may be easier to navigate independently, whereas if each phase is
building up parts of the same area it can be easier to sync the navigation. To
toggle this setting you can click on Display and then Single Camera.
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The following controls are the same regardless of the camera you have selected.

o

Zoom In
Keyboard: '+’ key
Mouse: Scroll Wheel Forwards

e

Zoom Out
Keyboard: -’ key
Mouse: Scroll Wheel Backwards

Zoom to Extents

This button zooms to frame all visible items.

A

{ ]
v
A

9
v

Zoom to Selection

This button zooms to frame the selected element.

The rest of navigation controls depend upon the camera you have selected. For more information see Navigating in

Design View, Navigating with Orbit Camera and Navigating with Flyover Camera

Navigation in Design View

The following controls are available to navigate in design view, in addition to the general navigation controls

described here

=

Pan Right
Keyboard: right arrow’ key
Mouse: Press Scroll Wheel and Move Mouse Right

Pan Left
Keyboard: 'left arrow’ key
Mouse: Press Scroll Wheel and Move Mouse Left

Pan Up
Keyboard: up arrow' key
Mouse: Press Scroll Wheel and Move Mouse Up

=
i)
3

Pan Down
Keyboard: 'down arrow' key

Mouse: Press Scroll Wheel and Move Mouse Down




Navigation in Orbit View
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The following controls are available to navigate in orbit view, in addition to the general navigation controls described

here

=

Orbit Right
Keyboard: right arrow’ key
Mouse: Press Scroll Wheel and Move Mouse Right

=

Orbit Left
Keyboard: 'left arrow’ key
Mouse: Press Scroll Wheel and Move Mouse Left

{

Orbit Up
Keyboard: up arrow' key
Mouse: Press Scroll Wheel and Move Mouse Up

4

Orbit Down
Keyboard: 'down arrow' key

Mouse: Press Scroll Wheel and Move Mouse Down

Navigation in Flyover View

The following controls are available to navigate in flyover view, in addition to the general navigation controls
described here

=

Move Right
Keyboard: right arrow’ key
Mouse: Press Scroll Wheel and Move Mouse Right

Move Left
Keyboard: 'left arrow’ key
Mouse: Press Scroll Wheel and Move Mouse Left

Move Forward
Keyboard: up arrow' key
Mouse: Press Scroll Wheel and Move Mouse Up

&
1
4

Move Back
Keyboard: ‘down arrow' key

Mouse: Press Scroll Wheel and Move Mouse Down

AY

Look Right




Mouse: Press Left and Right Buttons and Move Mouse Right

Look Left
Mouse: Press Left and Right Buttons and Move Mouse Left

Look Up
Mouse: Press Left and Right Buttons and Move Mouse Up

b} @ | Ga

Look Down
Mouse: Press Left and Right Buttons and Move Mouse Down
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Ground and Earthworks Colour Schemes

Topics: The shading schemes used to display the terrain and earthworks can be
amended by the user. Kubla Cubed comes with a number of pre-set colour

» Overview tables, which have options for the user to customise them (e.g. discrete or
blended shading).

It is also possible for the user to generate their own colour tables for fully
customised output.
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Overview

I Display Options

Terrain Levels | Platform Differences | Platform Levels |

Colour Table Shading Options
( 'I Apply Colours Using 27—
;‘E[  —C)
(._2'1 % of Positive Max Colour ® Rkt
0 ;C:' Shading
= () Discrete

| €6.6 21

50 © Blended

33.3

] Zero Lock

0

% of Negative Max Colour @z ) I3 P 04 Lack

16.7 @ Scale(2) Equally @

33.3 © Off

30

66.6

83.3 e

100

2= Ty A
Colour  Current
Kay Surface

Cancel

The shading schemes used to display the terrain and earthworks can be fully customised. The Display menu contains
options for editing the shading schemes for terrain levels, earthworks differences and earthworks levels. Each
earthworks display mode uses different shading schemes:

* Match Terrain Shading Terrain Levels.
» Shade Earthworks Levels Terrain Levels and Earthworks Levels.
» Shade Earthworks Differences Terrain Levels and Earthworks Differences.

A shading scheme is made up of a table of colours with corresponding values (2). There is a library of these colour
tables to choose from and a shading scheme's colour table can be changed by selecting a different one from a drop-
down box (7). You can manage the library of colour tables by deleting (@) those that are no longer needed as well as
creating and amending existing ones with the Edit or Edit Copy buttons (3).

On the hand side of a shading scheme tab are options for controlling the way the colour table is applied to a surface
(i.e. the existing terrain or earthworks). When you select different options the diagram (g) updates to show where on
the surface the colours will be displayed.

Apply Colours Using (§) This is where the method by which the colour table is applied to the surface is chosen. The
two methods are:

» Relative A shading scheme using the relative shading will scale the scheme to fully cover the surface which is
being shaded. For this reason, in relative mode colour table values show as percentages. This method is useful for
ensuring that the surface uses the full range of colours in the table, and it will adapt as the design is changed.

» Absolute The absolute method applies colours using the exact values in the table. This gives total control in
regard to where the colours are applied on the surface. However, it does not adapt when new terrain is loaded or
earthworks changes so it may need to be manually adjusted when there are significant changes.
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Shading @) There are two different shading options Blended and Discrete. When blended is selected the surface
is shaded by smoothly interpolating between the colours in the colour table. With discrete shading colours are not
blended, resulting in discrete blocks of the same colour. See the image below for an illustration of the difference
between these two shading modes.

A consequence of using an absolute scheme with discrete shading is that the last colour in the table will not be used.
This is because the first two values are used for the range of the first colour, the second and third for the next and so
on, resulting in the last colour being redundant. In relative mode the values are adjusted to make use of all the colours
in the table.

Blended Shadi
.

Zero Lock (7) It is often a requirement when shading a surface that a particular colour is locked to zero. For instance,
when shading terrain you might want a colour locked at zero to indicate the difference between land and sea, or to
show the areas on a platform in different colours for cut and fill (in difference shading mode). With absolute shading
schemes this is simply a matter of setting a colour value to zero. However, with relative shading it is a little more
complicated, as the 'zero' value will be move as it is scaled to fit the surface being shaded.

Discrete Shading

m

-

-y

To resolve this there is a zero lock feature that locks any colour with a value of zero to zero on the surface. The two
different zero lock options are:

* Scale + Independently This scales both positive and negative values independently so that the colour table covers
the entire surface. This is useful when you want to display the full range of colours in the table for maximum
contrast.

* Scale + Equally This option scales values above and below zero equally. This is useful in many situations,
particularly for a cut and fill shading scheme so that you can get a feeling for the depths of cut compared to fill.
However, with this option not all of the values in the table will be displayed.

Video Guides

The following video tutorials relate to this topic:



[1] Adjusting Shading of Surfaces : A look at the shading scheme options in Kubla Cubed, including a
demonstration on how to create custom shading schemes to be applied to project topography.



https://youtu.be/bn8z98mouUw
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Measurements

Topics:

* Display Units

e Cursor Label

e  Quick Measure Tool

e The Measurements Panel
e Measurement Elements

The volume estimates in Kubla Cubed are displayed on the top left of the
screen for each phase. A more detailed breakdown can be obtained when
exporting a project to a spreadsheet or a report. There are also a number
of different measurement tools that can be used to provide additional
information to the user and others :

e Cursor Label: As the mouse is moved around a project the label updates
in real time with information in regard to the point underneath the cursor.
X and Y co-ordinates, existing\proposed elevations and cut\fill values
can be displayed. The label options can be customised to show only the
information you require. For more details see Cursor Label.

*  Quick Measure Tool: By holding down the 'M' key on the keyboard
whilst moving the mouse the measure tool is activated. It is used to give
a linear measurement between two points much like a ruler. Options are
available to copy the results of a measurement to the clipboard. For more
details see Quick Measure Tool.

*  Measurements Panel: The measurement panel allows you to add
permanent measurements into your project that are saved with the project
and will be included in the reports and spreadsheet outputs. This is useful
for measuring paving areas, curb lengths etc... Elements are available
to measure counts, lengths and areas. Also in this panel you can add a
"Volume Region' element that allows a breakdown of the cut\fill within a
specific region in the earthworks estimation summary. For more details
see Measurements Panel.

Mostly the cursor label and quick measure tool are for doing one-off and
quick checks of elevations and scale. The measurements panel is intended
mostly for permanantly recording the various non-earthworks assets on the
site and reporting cut\fill in more detail.
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Display Units

Kubla Cubed can display either metric or imperial (English) units. These will initially be set to a default value
depending on the region settings of the computer. The inital settings can easily be changed by clicking Measure in the
menu bar and then Display Units.

Display Units | Quantities | Panels

Units Precision Preview

A 154564Tm?

e W |2 ~J| 5456.47m
2

Volumes |Culbicmetres e |2 7| 16esazem
Positions | MERTEE N

Suffix X: |ME . | MmN & |m

2 [~ | (1645658.39mE; 305824.58mMN; £9.34m)

L

(@ Units For each measurement type (areas, volumes, positions) you can select the desired unit of measure. It is
recommended that you do not mix imperial and metric units together. For instance if areas and volumes are set to
yards, then positions should be set to feet.

(2@ Precision For each measurement type you can also change the precision displayed in the program. It should be
noted that this has no effect on the calculation engine precision just the display. The default is two decimal places
which is sufficient for most earthworks projects.

(3@ Position Suffixes When displaying a position in the program you can customise the suffix that appears after the co-
ordinates X, Y and Z. For instance you can choose for X,Y to display simply m rather than mE and mN.

Notes on Sharing Files : All Kubla files are saved with the same units internally. The display settings that can be
changed in Kubla Cubed only affect the way the units are displayed to the user. They do not change how the units are
saved internally. This means if you share a file with another user, the file will display correctly in whatever units they
have selected as their preference. This can cause complications if a site plan is marked in different units to what the
user has selected, however if this happens it is simple to synchronise the display units to match those marked on the
site plan using the above options.

Cursor Label

In the design area of a project a label displays information about the point on the surface underneath the cursor (e.g.
X:41.23mE, Y:23.43mN, Zp:12.34m). Using the options menu, you can customise what is displayed next to the
cursor. As well as showing the co-ordinates you can also choose to include the existing level (Ze), proposed level (Zp)
and the cut\fill (C\F). To access the cursor options first click on the Measure menu bar and then select Cursor. Here
the different available items that can be displayed in the cursor label can be turned on\off.
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Display Units

Quantities

XY:
Z(Existing):
Z(Proposed):
Cut\Fill:

Measuring Tool Copy

-

Notes on Copying the Label Contents : Sometimes there is a requirement to copy the contents of the cursor label.
Of course you can simply copy it down by hand but that can be time consuming and lead to mistakes. To copy the
contents of the cursor label to the clipboard make sure that Measure Tool Copy is ticked in the cursor menu. Then
simply tap the M key. This will activate the quick measure tool and copy the contents to the clipboard. After copying
go to a document or spreadsheet and paste either using the Edit menu of the program or using the universal Ctrl+V
shortcut for pasting. For more information see Quick Measure Tool .

Quick Measure Tool

It is often necessary when creating a project to do a quick measurement of a length, this is particularly true if a site
plan has been scaled or CAD data imported. Checking a known length can ensure that no mistakes have been made
when scaling or when selecting the units of CAD data. To activate the quick measure tool hover the mouse over the
point you want to measure from and press the M key. Whilst keeping the M key pressed move the mouse to the next
point and a line between the two will be displayed with a label showing the distance. The measure tool can be used in
any window where project data is displayed.

Measure Tool Copy

By default the quick measure tool displays the distance measured in a label next to the cursor. However you can copy
details of each measurement to the clipboard if required. To do this you need to make sure that Measure Tool Copy

is ticked in the cursor menu. Then after completing a measurement with the M key, the details of the quick measure
operation will be copied to the clipboard. After copying go to a document or spreadsheet and paste either using the
Edit menu of the program or using the universal Ctrl+V shortcut for pasting.
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The Measurements Panel

Each phase in a project contains a measurements panel. This is where additional measurements such as counts,
lengths, areas and cut\fill in specific regions can be added to the project. There is no requirement to add any
elements to the measurements panel as a lot of data is reported in the standard report. However some supplementary
measurements are often required in addition to the standard information.
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Adding Elements

New elements can be added to the measurements panel by clicking on the + symbol (7). You will be presented with
the following list of elements that you can add :

Earthworks (qu) ©
Measurements kl) ()]

Ha Count

2
+3 Items, Sets, Objects ...

4+ Length
L
+ Lengths, Distances, Paths...

Area

ﬁ Areas, Perimeters ...
Volume Region
Cut\Fill in Specific Region.

Cross Section
A 2D Slice through the Terrain.

 Count

The count element allows you to record the position and number of various groups of assets on the site. You can
use a count element to record the position of manholes or count the number of trees. For more information see
Count Element.

* Length

The length element allows you to measure distances on the site as well as record assets that have a length property
such as kerbs and fences. Length elements can be closed to measure perimeters. It is worth noting that all
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earthworks elements report a boundary outline perimeter in the input data summary so there is no need to trace a
line around any earthworks element. For more information see Length Element.

* Area

The area element is used for measuring areas in the project. Areas of earthworks disturbance are recorded in
the earthworks estimation summary so there is no need to measure these. Area elements only measure 2D areas
as if they were measured from a paper plan. They don't measure the 3D surface area that can be found in the
earthworks estimation report. For more information see the Area Element.

*  Volume Region

The volume region element is used for reporting cut\fill in different regions of a particular phase. It is worth noting
that there is no requirement to have any volume regions in a phase. If none are defined the earthworks estimation
report will still show a breakdown by element and results for all earthworks in the phase. For more information
see the Volume Region Element.

* Cross Section

The cross section element is used for visualising a cut through the terrain, displaying the existing and proposed
terrain along the cross section. The cross section can be viewed in the software, and is also presented in some of
the exports. For more information see the Cross Section Element.

When you have selected an element you will be able to start drawing its boundary or centreline points in the design

area. Left click to place a new point, right click or press Enter to complete the creation of the element. If you want
to cancel the operation entirely hit Esc key. When adding new elements the back space key can be used to undo the
last placed point if a mistake has been made.

Renaming Elements

After an element is created it is a good idea to give it a relevant name so it can be identified in the report (e.g
'boundary fence' or 'flower bed'). To do this just double click on the name of the element and then overtype.

Editing Elements

Selection : Elements can be selected by left clicking on the title bar in the earthworks panel or by left clicking on a
elements boundary or centre lines in the design area. Multiple elements can be selected by holding down Ctrl whilst
making the selection. To unselect an element you can right click on it.

Edit Mode : If you double click on an element it will enter into 'edit mode', the properties of the element will be
exposed and you will be able to edit the definition points of the element in the design view. To exit 'edit mode';
double left click in empty space in the design view.

Definition Points : When an element is in 'edit mode' the definition points of the boundary or centreline can be
changed. In the design view left click on a point and drag it to the desired position. A point can be deleted by using
the Delete key. New points can be inserted by selecting a line and hitting the Z key. Points can also by edited directly
in the point list in the element properties. Clicking on the top right corner of the point list allows all the points to

be copied using the menu command or Ctrl+C. Likewise a list of points can also be pasted into the point list from
another program by clicking on the top right corner and using menu paste command or Ctrl+V.

Properties : For information on the individual element properties refer to the relevant sections for each element.

Notes on Point Snapping: When creating or editing the definition points of a measurement element it is possible to
snap the points to other element definition points or to defined grid positions. To access the point snapping options
click on the Edit menu and then the Snap Points. Here you can toggle snapping to boundary points and grid points as
well as setting the interval and origin point of the grid used for snapping.

Amending the Order

You can change the order of elements in the list by selecting an element and using the up down buttons (3). Unlike the
earthworks panel where the order of the earthworks can change the proposed elevations, the order of measurement
elements has little consequence apart from changing which element shows on top if two intersect. You may want to
change the order of elements so similar measurements are grouped together.

Copying & Pasting
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It is often useful to copy and paste elements, this can be done using Edit menu commands or the keyboard shortcuts
(CtrI+C, Ctrl+V). You can copy and paste in the same phase to duplicate an element or copy and paste to move
elements to different phases.

Deleting Elements

Elements can be deleting by first selecting them and then clicking on the X button at the top of the panel (2).

Measurement Elements

Count Element

The count element allows you to record the position and number of various groups of assets on the site. For example,
you can use a count element to record the position of manholes or count the number of trees.

The properties that are exposed for the count element are summarised below.

+_',_:'= Count 1 ¢ Colours
] Here you can set the Main and Text colour of the count element. This can
s/ be useful for visually seperating different area measurements or making
them easier to see against the colours of the topography.
¥ (mE) Y (mMN) * Bracket Style
+ 38732135 E798261.66 The bracket style allows you to change the style of the brackets enclosing
+ | 38747578 6798233.31 the item number. This can also be used to visually seperate different area
387489.42 6795185.82 measurements in your project. You can set the bracket style to 'none' if

I+

you want to show the number without brackets.

+ |387495.87 6798179.85 - .
* Definition Points
+ |387527.45 £798133.30
. 38752530 579614577 These are the points which define the positions of the items of the count
= lement.
387513.10 6798126.03 clement

I+

Length Element

The length element allows you to measure distances on the site as well as record assets that have a length property
such as kerbs and fences. Lengths elements can be closed to measure perimeters. It is worth noting that all
earthworks elements report a boundary outline perimeter in the input data summary so there is no need to trace a line
around any earthworks element.

The properties that are exposed for the length element are summarised below.
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¢ Colours

Here you can set the Main and Text colour of the length. This can be
useful for visually seperating different area measurements or making
them easier to see against the colours of the topography.

¥ (mE) ¥ (mM) ¢ IsClosed
[ - |387668.81 67982220 You can choose for the length element to measure a closed line by ticking
+ |387594.19 6795182.72 this box. You would typically use this options for perimeters in your
~ | 38758019 £798157.97 project.
< 36756225 L * Definition Points
+ |387588.52 6798065.40 These are the points which define the points of the length element.
+ [387611.41 679810271
+ 38762038 6798142.18
+ |387635.68 6738156.53
+ 38766272 6798180.57
387669.59 6798189.54

Area Element

The area element is used for measuring areas in the project. Areas of earthworks disturbance are recorded in the
earthworks estimation summary so there is no need to measure these. Area elements only measure 2D areas, as if
they were measured from a paper plan. They don't measure the 3D surface area that can be found in the earthworks
estimation report.

The properties that are exposed for the area element are summarised below.

'Ei Area 1 ¢ Colours

N N Here you can set the Main and Text colour of the area element. This can
be useful for visually seperating different area measurements or making
them easier to see against the colours of the topography.

X (mE) ¥ (mN) + Fill Style
+ | 387469.70 679830188 The fill style allows you to fill in the area with different styles of
+ | 387468.66 6795207.76 hatching. This can also be used to visually seperate different area
- [387526.08 679820621 measurements in your project. You can set the fill style to none if you
l— only want to see the boundary lines of the measurement.
+ |387537.96 6796259.48 i . .
- * Definition Points
=+ [387511.07 E725281.71
e 6798305.00 These are the points which define the boundary outline of the area

14

element.

Volume Region Element

The volume region element is used for reporting cut\fill in different regions of a particular phase. It is worth
noting that there is no requirement to have any volume regions in a phase. If there are none defined the earthworks
estimation report will still show a breakdown by element and results for all earthworks in the phase.

Intersecting regions are not allowed. This is to avoid the potential confusion caused by cut\fill volumes being counted
multiple times in the same breakdown. A region within a region will be handled by first calculating the outer region
excluding the inner region and then calculating the inner region separately. Any areas not enclosed by a region will be
listed under ‘remainder’.

The properties that are exposed for the region element are summarised below.
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Cﬂ Region 1
X (mE) Y (mM)
+ |387656.35 B738196.90
+ |387648.11 B738126.57
+ |387657.42 B738071.24
+ |387718.95 E738059.35
+ | 38773654 B738133.81
+ | 38774016 E738164.32
+ |38773343 E738203.11

Definition Points

These are the points which define the boundary outline of the region
element.

Cross Section Element

The Cross Section element is used for visualising a slice cut through the terrain, and displaying both the existing and
the proposed layers. The Cross Section can be viewed in the software, and also will be presented in exports.

The properties that are exposed for the Cross Section element are summarised below.

View

You can click this button to view the cross section.
Reverse Direction

The direction that the cross section is viewing will be indicated by the
section arrows on the screen. You can reverse the direction by clicking
this button.

Definition Points

These are the points which define the boundary outline of the region
element.

When you click on the View button, a screen will open like that one shown below. You can use the mouse to zoom
in and out and pan around this section. As you move the mouse, the levels, and the cut/fill will be presented by the
cursor. It is worth noting that the sections presented in this view will use the vertical exaggeration from the main
window. If you find the section difficult to visualise because it is too flat, you can increase the vertical exaggeration
before viewing the section.
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Presenting Results

Topics:

e Creating Reports

* Creating Spreadsheets
e Creating Drawings

» Export Image

e Export to LandXML

* Exportto CAD

When it comes to presenting the results of a project to a client, colleague or
other stake-holder, Kubla Cubed has a number of options available:

* Spreadsheets: An carthworks estimation spreadsheet can be produced
that breaks down the earthworks in each phase. There are subsequent
breakdowns by region, and by element. Another spreadsheet containing
input data can also be produced, which is useful for validating inputs and
viewing measurement information. For more information see Creating
Spreadsheets.

* Reports: An earthworks estimation report can also be produced with the
same breakdown as the spreadsheet. The report contains diagrams and
formatting that makes it easier to understand so is often more appropriate
to give to clients than the spreadsheet. A report containing input data
can also be produced for validating inputs and viewing measurement
information. For more information see Creating Reports.

* Drawings: Summary drawings can be presented of the project, showing
a plan view of each phase, as well as the summary volumes and any
transects that have been defined. These drawings can be exported either
to a PDF file or to various CAD file formats. For more information see
Creating Drawings.

* CAD Data: CAD files of all project data can be exported from the
program. This is useful for integrating the earthwork eastimation data in
with a larger CAD data set and for uploading to BIM systems. The CAD
data can also be imported into machine control systems. This export is
similar to the CAD Drawing export except that it doesn't contain page
layout data. This can simplify the file format, if you are only interested in
the data it contains. For more information see Exporting CAD Data.

* LandXML Data: A lot of the project data can be exported to this
specialist land surveying file format. LandXML is a popular data transfer
format used to import\export linework, survey points and surfaces. Like
the CAD data, LandXML can also be used to import data into machine
control systems. For more information see Exporting LandXml Data.

» Images: Images showing the design area can be exported to a several file
formats. The images can display the shaded terrain and earthworks, and
can optionally include grid lines, colour keys and contour lines. For more
information see Creating Images.

* Presenting in the Software: Kubla Cubed has a presentation mode in
case you to show the software in a presentation. This removes all the
editing controls as well as the title bar, so that you can see in full screen
all of the the relevant project content. To enter presentation mode click on
Display and then Presentation Mode.

Within the program the options for presenting the above data are contained
within the File menu. Here you will find the Create Spreadsheet, Create
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Report and Create Drawing sub menus. For CAD Data and LandXML Data
use the Export menu.
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Creating Reports

To export a report click on the File menu item, then Create Report and finally Input Data or Earthworks Estimation,
depending on the report you wish to create. The report can be saved in the MS Word (.docx) or Adobe Acrobat (.pdf)
format.

Input Data Report

A report of the user input data, including all properties, boundary areas and perimeters. The report can be useful for
validating input data and using boundary perimeter and area values in a bill of quantities (BOQ) or for doing further
calculations on the data.

The report will contain the input data that has been entered by the user into the program. It contains no information
regarding earthworks calculations (cut & fill); that information is contained in the earthworks estimation report.
The count, area and length measurement elements will only appear in this report as they have no relevance to the
earthworks estimate.

Notes on Boundary 2D Area and 2D Perimeter : The boundary areas and boundary perimeters in the input data
report relate to the element boundary lines that have been input by the user. They will often differ considerably from
the areas in the earthworks estimation report which are calculated from the earthworks area of disturbance.

Volume region elements are not allowed to overlap each other. Where one volume region is inside another, the area
of the internal volume region will be removed from the external one. The area and perimeters presented for volume
regions in the report are the areas after they have undergone this processing.

Earthworks Estimation Report

A report of the earthworks estimation, including levels, volumes and depths can be exported to a .xIsx file. The report
can be useful for building into an earthworks bill of quantities (BOQ) report or for doing further calculations on the
data.

This report will contain the earthworks estimation output calculated by the program. This includes cut\fill volumes,
depths and areas. The earthworks estimate is completed for all earthworks in the phase. In addition it can contain the
following breakdowns.

* Breakdown by Element: If there are two or more elements that don't intersect in a phase then a breakdown by
element will be produced. Earthworks elements that intersect on the same phase are merged into a single proposed
surface in the calculation engine and will report as a group in the element breakdown.

* Breakdown by Region: If volume region elements exist in a phase, a breakdown by region will be completed.

A region within a region will be handled by first calculating the outer region excluding the inner region and then
calculating the inner region separately.

Notes on Earthworks Estimation 2D and 3D Areas : 2D and 3D areas in the earthwork estimation report relate to
the earthworks footprint (sometimes referred to as the area of disturbance). For the area and perimeter of the element
boundaries refer to the input data report. The 2D areas reported are the same as if measured from a paper plan. The
3D areas take into account the surface area of the topography and therefore will always be the same or larger than the
2D areas.

Creating Spreadsheets

To export a spreadsheet click on the File menu item, then Create Spreadsheet and finally Input Data or Earthworks
Estimation, depending on the spreadsheet you wish to create. The spreadsheet can be saved in the MS Excel (.xIsx )
format.

Input Data Spreadsheet

A spreadsheet of the user input data, including all properties, boundary areas and perimeters. The spreadsheet can
be useful for validating input data and using boundary perimeter and area values in a bill of quantities (BOQ) or for
doing further calculations on the data.



| Presenting Results | 72

The spreadsheet will contain the input data that has been entered by the user into the program. It contains no
information regarding earthworks calculations (cut & fill); that information is contained in the earthworks estimation
spreadsheet. The count, area and length measurement elements will only appear in this report as they have no
relevance to the earthworks estimate.

Notes on Boundary 2D Area and 2D Perimeter : The boundary areas and boundary perimeters in the input data
spreadsheet relate to the element boundary lines that have been input by the user. They will often differ considerably
from the areas in the earthworks estimation report which are calculated from the earthworks area of disturbance.

Volume region elements are not allowed to overlap each other. Where one volume region is inside another, the arca
of the internal volume region will be removed from the external one. The area and perimeters presented for volume
regions in the spreadsheet are the areas after they have undergone this processing.

Earthworks Estimation Spreadsheet

A spreadsheet of the earthworks estimation, including levels, volumes and depths can be exported to a .xlsx file.
The spreadsheet can be useful for building into an earthworks bill of quantities (BOQ) report or for doing further
calculations on the data.

This spreadsheet will contain the earthworks estimation output calculated by the program. This includes cut\fill
volumes, depths and areas. The earthworks estimate is completed for all earthworks in the phase, in addition it can
contain the following breakdowns.

* Breakdown by Element: If there are two or more elements that don't intersect in a phase then a breakdown by
element will be produced. Earthworks elements that intersect on the same phase are merged into a single proposed
surface in the calculation engine and will report as a group in the element breakdown.

* Breakdown by Region: If volume region elements exist in a phase, a breakdown by region will be completed.

A region within a region will be handled by first calculating the outer region excluding the inner region and then
calculating the inner region separately.

Notes on Earthworks Estimation 2D and 3D Areas : 2D and 3D areas in the earthwork estimation spreadsheet
relate to the earthworks footprint (sometimes referred to as the area of disturbance). For the area and perimeter of
the element boundaries refer to the input data spreadsheet. The 2D areas reported are the same as if measured from a
paper plan. The 3D areas take into account the surface area of the topography and therefore will always be the same
or larger than the 2D areas.

Creating Drawings

The project data in Kubla Cubed can be presented as drawings which can be saved either to PDF or to various CAD
file formats. These drawings will include plan views of each phase you export, as well as colour keys, earthworks
quantity summary tables and transects, if you have defined any.

To create a drawing, click on File, Create Drawing and then PDF or CAD.
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e

] Include Triangulations || Shade Surfaces
[ Disturbance Area Only

Starting at| 1276 m Contour Intenval 0.5 'm

Input Data

Triangulations (TINS)

Contour Lines
Generate Contour Lines | Label Contours

Gridded Data
[/| Generate Gridded Data || Label Points
Origin Pont XY | 189220  |mE 174293  |mN

Grid Intenval 3 m
Earthworks Lines

Include Qutlines [ Include Incline Lines

[ Inchude Cut\Fill Lines

OK | Cancel

The available options on this form are described below:

(@ The phases drop-down allows you to select which phases are to be included in the drawings. By default, only
the selected phase and the existing phase are included. In the file layers are used to separate the entities by phase.
@In this section you select whether the drawings should include the data that the user has input into the project
(contours, points boundaries etc...).

(3 In this section you can choose whether to include the TINS in the drawings. Often the TINS are not required if
you are just interested in a contour line or gridded data visualisation.

* Disturbance Area Only In some scenarios when exporting proposed surfaces, you will not want the
undisturbed ground in the drawings.

@) In this section you can choose to generate surface contour lines. Be aware that contour lines that have been

used to define 'Feature Surfaces' in Kubla Cubed will be included if 'Input Data' is checked and are not the contour

lines referred to in this section. The contour lines in this section are an entirely new set that can be generated from

the entire proposed surface.

» Label Contours You can choose to turn off the labelling of contour lines.

+ Starting At In this box you can set what level the contour lines start at, it is advised to start on a round number.
The default will be set to the bottom of the surface rounded down.

» Contour Interval In this box you can set the interval distance between each contour line. Very small contour
intervals can cause large export times and large file sizes.
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* (5 As well as generating contour lines from the TINS, you can also include gridded data. It also can be used to
create a cut\fill plan for site engineers, or for presenting results to people who are accustomed to using the grid
method for calculations.

» Label Points You can choose to turn off the labelling of points as it saves space in the file. It is recommended
you keep this on, as the points will have litle meaning otherwise.

* Origin Point In this box you can set the location of the origin point. The grid will extend out from here in all
directions until it exceeds the extents of the surface. It is recommended that rounded numbers are used. By
default, it is set to the bottom left rounded to a whole number.

* Qrid Interval In this box you can set the distance between each grid point. Very small grid intervals can cause
large drawing generation times and large file sizes.

» (g Earthworks linework created by Kubla Cubed can also be included in the drawings.

* Outlines The outlines of the earthworks can be included, this can be useful for knowing the location of
designed features such as building pads, roads, ponds etc...

* Incline Lines Kubla Cubed generates 'incline lines' to mark the generated side slopes joining earthworks
elements to the ground. You can choose to include these in the drawings.

» Cut\Fill Lines The lines can be exported in red and blue which show the earthworks cut\fill boundaries.

* (@ The preview can be used to give a good indication of what the drawing file will contain. It is especially useful
for previewing the density of the generated gridded data and generated contour lines. Please note that this is a
preview of the data only, and your drawings will not appear as they are presented here. When multiple phases are
selected for inclusion you can cycle through which phase to preview using controls that will appear at the bottom
of the preview panel. Multiple phases are not previewed all together to avoid confusion.

Once the drawing settings have been finalised click OK. You will be prompted for the location to save your drawings.

Export Image

Images showing the design area can be exported to a several file formats, including .bmp, .jpg and .png. These images
can display the shaded terrain and platforms, and can optionally include grid lines, colour keys and contour lines.

To export an image, click on File, Create Drawing and then Image. The export window will appear, like the one
shown below.
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Export to Image

Image Resolution Export Preview
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The export options on this form are described below:

* (D This section is where the resolution of the image is defined. If you need a higher quality image then the
resolution can be increased, but it will take longer to generate the image and the file size will be larger. Note that
the aspect ratio of the export image is fixed, so if you adjust either the width or the height the other dimension will
be updated automatically.

* (2 In this section you can indicate whether or not you want to include the shaded surfaces in your export, and if
you do, you can also indicate whether or not you wish to include colour keys beside the image. If you choose to
include surfaces then the shading in the export will be the same as the shading in the main window.

* (3 In this section you can indicate whether or not you want the platform slope lines to be included in the image
export.

* (@ In this section contour line options are defined. In the first two check boxes you can indicate whether you want
to include contour lines in the export image, and if you do, whether or not contour lines should be shown inside
the platforms. Otherwise they will only be shown on the existing terrain. If contour lines are to be drawn you must
also specify which level the lines should be drawn at, using one of the following methods:

» Fixed Contour Intervals of... If this option is selected then contour lines will be shown with fixed intervals e.g.
to draw contour lines every 20m. With this option you can also specify a level to start the contour lines from.
Use this if you want to ensure that a contour line is drawn at a particular level, such as Om. Note that contour
lines will be drawn both above and below this starting line at the specified interval to cover all of the ground.

» Fixed Contour Levels at... If this option is selected then the levels of each contour line can be specified by
typing into the box, allowing for contour lines to be drawn at irregular intervals. Contour level values which
are typed must be separated by a comma.

* (5 In this section you specify options for grid lines. In the first check box specify whether or not you want grid
lines to be included. If grid lines are to be included, then the grid line spacing and the text size for grid lines can be
increased or reduced by clicking on the + and - buttons.

Once the export settings have been finalised click OK. You will be prompted for the location to save the export file
and the file format to save.

Notes on 3D View Images : The image export can only produce images in the design view. To export an image of the
project in one of the 3D views it is best to use the windows snipping tool after putting the program into Prensentation
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Mode. Within the program switch to one of the 3D views and navigate to the position you want. Then from the
Display menu select Presentation Mode. Use the windows snipping tool to take a screen capture of the area that you
want and then exit presentation mode by hitting the Esc key. For instruction on how to use the snipping tool refer to
Windows Support : Use Snipping Tool to capture screenshots .

Export to LandXML

The project data in Kubla Cubed can be exported to LandXML. LandXML is a widely supported format used for
transferring engineering and surveying data between different programs. Many specialist software applications can
import\export this format, visit www.landxml.org for an extensive list of software that can import\export LandXML.
LandXML is the recommended method for transferring TINS between Kubla Cubed and other programs.

When developing workflows for use with machine control systems it is sometimes necessary to use LandXML and
CAD exports in tandem. Typically, LandXML for the TINS and CAD for the linework.

To export project data to LandXML click on File, Export and then LandXML. The LandXML export window will
appear as shown below.

B export to XML

WmE 174203
3 m
Earthworks Lines

in the preview,

Tt §

The available options on this form are described below:

* (D The phases drop-down allows you to select which phases are exported to LandXML. By default, only the
selected phase is exported. Unlike CAD, LandXML does not have a layer system so it is advantages to only export
the data you need to avoid the confusion of having a long list of objects that aren't required.

*  (@In this section you select whether the export should include the data that the user has input into the project
(contours, points boundaries etc...). For many workflows this information is somewhat redundant and only the
TINS are needed, however it can be useful in other design programs.


https://support.microsoft.com/en-gb/help/13776/windows-use-snipping-tool-to-capture-screenshots
https://support.microsoft.com/en-gb/help/13776/windows-use-snipping-tool-to-capture-screenshots
http://www.LandXML.org
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* (3 In this section you can choose whether to include the TINS in the export. TINs are the best way of transferring
surfaces from Kubla Cubed to another program so you should usually keep this option checked.

Disturbance Area Only In some scenarios when exporting proposed surfaces, you will not want the undisturbed
ground in the model. If for instance you were exporting a surface for use in another cut\fill analysis you would
only want the elevations in the disturbance area only.

* @ In this section you can choose to generate surface contour lines. Be aware that contour lines that have been
used to define 'Feature Surfaces' in Kubla Cubed will be included if 'Input Data' is checked and are not the contour
lines referred to in this section. The contour lines in this section are an entirely new set that can be generated from
the entire proposed surface.

+ Starting At In this box you can set what level the contour lines start at, it is advised to start on a round number.
The default will be set to the bottom of the surface rounded down.
» Contour Interval In this box you can set the interval distance between each contour line. Very small contour
intervals can cause large export times and large file sizes.
* (B As well as generating contour lines from the TINS you can also export gridded data. This can be useful for
importing into other programs that do not support TIN import. It also can be used to create a cut\fill plan for site
engineers.

* Origin Point In this box you can set the location of the origin point. The grid will extend out from here in all
directions until it exceeds the extents of the surface. It is recommended that rounded numbers are used. By
default, it is set to the bottom left rounded to a whole number.

* Grid Interval In this box you can set the distance between each grid point. Very small grid intervals can cause
large export times and large file sizes.

* (® Earthworks linework created by Kubla Cubed can also be included in the LandXML format.

* Outlines The outlines of the earthworks can be exported, this can be useful for knowing the location of
designed features such as building pads, roads, ponds etc...

* Incline Lines Kubla Cubed generates 'incline lines' to mark the generated side slopes joining earthworks
elements to the ground. You can choose to include these in the file.

» Cut\Fill Lines The lines can be exported in red and blue which show the earthworks cut\fill boundaries.

* (@The preview can be used to give a good indication of what the exported file will contain. It is especially useful
for previewing the density of the generated gridded data and generated contour lines. Please note that not all
entities will show in the preview. When multiple phases are selected for export you can cycle through which phase
to preview using controls that will appear at the bottom of the preview panel. Multiple phases are not previewed at
together to avoid confusion.

Once the export settings have been finalised click OK. You will be prompted for the location to save the LandXML
file.

Video Guides
The following video tutorials relate to this topic :

[1] Working with LandXML Files (.xml): Starts with a look at importing existing and proposed surfaces from
LandXML using Triangle Surfaces. After it covers the options for exporting a Kubla Cubed project to a LandXML
file.

Export to CAD

The project data in Kubla Cubed can be exported to an CAD (.dwg, .dxf) file. These are a widely supported formats
used for transferring engineering and surveying data between different CAD programs. Using the data exported from
Kubla Cubed a CAD technician can produce PDF files of the Kubla Cubed data for distribution or combine with other
CAD data of the site to create complex drawings. For instance, the gridded data could be overlaid on the original site
plan to produce a detailed visualisation of the cut\fill.



https://youtu.be/I8Jf541JtH0
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When developing workflows for use with machine control systems it is sometimes necessary to use LandXML and
CAD exports in tandem. Typically, LandXML for the TINS and CAD for the linework.

To export project data to CAD, click on File, Export and then CAD Data. The CAD export window will appear as
shown below.

x Export to DXF

e

Input Data

Triangulations (TINS)
[+] Include Triangulations /| Shade Surfaces
|| Disturbance Area Only

Contour Lines
Generate Contour Lines | Label Contours

Starting at| 1276 m Contour Intenval 0.5 'm

Gridded Data
[/| Generate Gridded Data || Label Points
Origin Pont XY | 189220  |mE 174293  |mN

Grid Intenval 3 m
Earthworks Lines

Include Qutlines [ Include Incline Lines

[ Inchude Cut\Fill Lines

OK | Cancel

The available options on this form are described below:

* (D The phases drop-down allows you to select which phases are exported to CAD. By default, only the selected
phase and the existing phase is exported. In the file layers are used to separate the entities by phase.

* (@In this section you select whether the export should include the data that the user has input into the project
(contours, points boundaries etc...).

* (3 In this section you can choose whether to include the TINS in the export. Often the TINS are not required if
you are just interested in a contour line or gridded data visualisation.

* Disturbance Area Only In some scenarios when exporting proposed surfaces, you will not want the
undisturbed ground in the model. If for instance you were exporting a surface for use in another cut\fill
analysis you would only want the elevations in the disturbance area only.

* (@ In this section you can choose to generate surface contour lines. Be aware that contour lines that have been
used to define 'Feature Surfaces' in Kubla Cubed will be included if 'Input Data' is checked and are not the contour
lines referred to in this section. The contour lines in this section are an entirely new set that can be generated from
the entire proposed surface.

» Label Contours You can choose to turn off the labelling of contour lines, however as CAD has a special entity
for this exact scenario it is recommended it is left turned on.

+ Starting At In this box you can set what level the contour lines start at, it is advised to start on a round number.
The default will be set to the bottom of the surface rounded down.

» Contour Interval In this box you can set the interval distance between each contour line. Very small contour
intervals can cause large export times and large file sizes.
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* (5 As well as generating contour lines from the TINS, you can also export gridded data. This can be useful for
importing into other programs that do not support TIN import. It also can be used to create a cut\fill plan for site
engineers.

» Label Points You can choose to turn off the labelling of points as it saves space in the file. Be aware that points
without labels will only be useful as an import into other programs, gridded points with no labels in a CAD
drawing would have little meaning.

* Origin Point In this box you can set the location of the origin point. The grid will extend out from here in all
directions until it exceeds the extents of the surface. It is recommended that rounded numbers are used. By
default, it is set to the bottom left rounded to a whole number.

* Qrid Interval In this box you can set the distance between each grid point. Very small grid intervals can cause
large export times and large file sizes.

* (g Earthworks linework created by Kubla Cubed can also be included in the CAD export.

* Outlines The outlines of the earthworks can be exported, this can be useful for knowing the location of
designed features such as building pads, roads, ponds etc...

* Incline Lines Kubla Cubed generates 'incline lines' to mark the generated side slopes joining earthworks
elements to the ground. You can choose to include these in the file.

» Cut\Fill Lines The lines can be exported in red and blue which show the earthworks cut\fill boundaries.

* (@ The preview can be used to give a good indication of what the exported file will contain. It is especially useful
for previewing the density of the generated gridded data and generated contour lines. Please note that not all
entities will show in the preview. When multiple phases are selected for export you can cycle through which phase
to preview using controls that will appear at the bottom of the preview panel. Multiple phases are not previewed
all together to avoid confusion.

Once the export settings have been finalised click OK. You will be prompted for the location to save the DXF file.

Video Guides
The following video tutorials relate to this topic:

[1] Working with CAD Data (.dwg, .dxf) : Starts with importing contours and points into a Feature Surface and then
importing a CAD polyface mesh into a Triangle Surface. At the end we look at exporting a Kubla Cubed project
into CAD files.



https://youtu.be/Br-YsVH8V74
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