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1 Application Characteristics

TcpScancyr for Tunnels is program used to calculate cross sections, surfaces and
volumes based on points taken from a 3D scanner.

2 Requirements

Due to the complexity of some of the calculations, we recommend you use a computer
with at least a double core processor.

Minimum requirements:
e Operating system: Windows XP / Vista /7 / 8 in 32 and 64 bits

e  Graphics card: minimum resolution of 1024x768 pixels, memory of 256 Mb and
compatible with OpenGL™

e Processor: Intel Dual Core 2 GHz or higher

e  Memory: minimum of 2 Gb

© APLITOP 2015 6
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3 Main window
When the program has loaded the main window appears. You will see that the window
is divided into various parts, from left to right and from top to bottom these are:

e Program menu

e Toolbar

e Project tree

e Data display window

e Status bar

S TepScancy T — T — o | (G
File Edit Vi ts  Cross Sections Tunnel Tools Help

OoEE@sesd ® aqrim & ] i

@O///@OE‘E‘Q (@R AR e e T N U= R 1 M=

Project
Toje ital ali t > Vertical alignment Superelevations Bases  View

oEDERBE @ 2C

Type Station X Coord ¥ Coord Azimuth | Parameter | Radius Length

0.000 0.000 0.000 0.000000 0.000 0.000 0.000

Figure 1 - Main window
Menu bar:. Allows you to access all program options
Toolbar: Quick access to the main application options.

Project Window Features a project tree showing the various parts that make up the
project. Each node can be expanded by clicking on the ‘+’ symbol. You may access the most
common actions by using the context menu for each node by right clicking with the mouse.
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Data display window: Features four windows which allow you to view the horizontal
alignment in plan, vertical alignment, superelevations, bases and the view tab that that shows
the last selected element.

Status bar: Situated at the bottom of the screen, this shows information regarding
cursor coordinates and the current state of the program.

To create a new project, follow the steps below:
1. Create a new project.

2. Assign the plan, height and superelevation alignment, manually uploading the
relevant data

3. Create the tunnel template by importing a DXF or TcpTunnel file - these can also
be created manually using the keyboard.

4. Import the scanner points, after import they will be automatically analyzed.
5. Calculate cross sections

The order of steps 3 and 4 can be swapped around; you may even define the tunnel
template section after calculating the cross sections. Nevertheless, it is important to create the
alignment before importing points. If they are imported without the alignments, use the
option “Points -> Analyze”. If not, the program will not know the position of the points with
respect to the alignment and it won’t calculate cross sections, nor will it correctly draw the
points cloud with the alignment.

4 Project

In order to work with the application you need a number of elements as alignments,
type sections, points etc. which are saved within the project file.

The main project options can be found in the menu “File”.

New: Create a project from zero. A dialog box will open allowing you to select the main
project elements.

Open: Open the file selector in order to choose a project file (*.PRO). If there is
already a project open and it has been modified, you will be asked if you wish to save it.

Save: Save the current project in its project file. This option will only be enabled if the
project has been previously saved, or is a loaded project.

Save As: Opens the file selector to save the project in a project file. From this point
you may only save the project using the “File -> Save” menu

Properties: This opens a project dialog box which allows you to change the name,
alignments or the file of the bases that make up the project.

© APLITOP 2015 8
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Import: This option gives the ability to import horizontal and vertical alignment from
different types of files.

Edit View Points CrossSections Tunnel Tools Help

o oo | @@ @ QR
Open... Ctrl-0 " . E : o >
OR O R I g T
Save Ctrl+5
Tomos nment > Vertical alignment Superelevations Bases | View
Import » LandXML Alignment... 1
Properties... Inroads honzontal alignment... Azimuth Parameter R
MX¥Road horizontal alignment... -
Export DXF... J 43.298300 0.000
. Inroads vertical alignment... 43.293800 122,474
Recent projects 3 49511000 0.000
MXRoad vertical alignment... SDl (63700 122'4?5
Exit Alt-F4 |- : :
35.561 428515.076| 4581665.445 50, 376000 0.000
Curve 575.042 42B8898.793 4552044.656 50, 375000 0.000 !
Line 794.473 425055.205 4582198,555 50.655300 0.000
Curve 1510.809 429638.353| 4582759.320 50.655300 0.000 -t
Line 1716.082 429713.477| 4582843.568 50,521300 0.000
Clothoid 2536.082 430298.033 4583415.628 50,521300 156.467

Figure 2 - Alignment import menu

This is the dialog box that appears when you create a new project or edit an existing

one.
Project &r
Data
Name Projectl
Horizontal Alignment
Vertical Alignment
Superelevations
Bases
Cross Sections Add...
e

Figure 3 -Project dialog box
Name: The project name will appear at the head of the lists.

Horizontal alignment: The project alighment can be left blank in order to create one
from start. The file should be compatible with the MDT (*.EJE) format. If the alignment is in
another format, leave this field blank and use the import option.

Vertical alignment: The project gradient can be left blank in order to create one from
zero. The file should be compatible with the MDT (*.RAS) format. If the alignment is in another
format, leave this field blank and use the import option.

Superelevations: The superelevations file should be compatible with the MDT (*.PER)
format.

© APLITOP 2015 9
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Stations: Stations File.
Cross Sections: Project cross sections files, you can include as many as you need.

By clicking on Ok, the application will load the corresponding files and include them
within the project.

4.1 Horizontal Alignment
The application allows files in the alignment format MDT (*.EJE), as well as permitting
files to be imported in other formats using the “File -> Import” option.

You may also key in the alignment data in the main window, activating the “Horizontal
Alignment” tab.

The alignment editing window is divided into two parts - in the upper area there is a
toolbar whose use will be explained later. A table showing access data appears at the bottom
of the window.

To add an alignment, the data must be entered from left to right. An alignment will
only be inserted or modified after entering the “Length” field.

If you key insert or click on new, the previous alignment will split in two, respecting the
same parameters of the azimuth, parameter and radius so that the alignment is not affected. If
you click on the first line you will not be able to insert a new alignment.

Horizontal alignment | Vertical alignment Superelevations Stations Wig

FAOEX Q@ @ I C

Type ‘ Station ‘ Coord. X ‘ Coord. ¥ ‘ Azimuth ‘ Parameter Radio ‘ Length ‘
Straight 0,000 331284.395 3139662.590 259,737800 0,000 0,000 154,624
Clothoid 134.624 331175.809 0 3139553.012 259737800 100,000 -200,000 50,000
Curve 154.624 F31136.772) 3139551.524 Z51.780000 0,000 -200.000 7.169
Clothaid 191,793 F31131.652  3139546.808 249,493100 100,000 0,000 50,000
Clothoid 241,793 331099.687 | 3139505404 241,540400 125,000 220,000 71.023
Curve Jlz.516 F31053.645 ) 3159454.435 Z51.516400 0,000 220,000 59.524
Clothoid 372640 F31005.137 ) 3139419.738 269, 128000 125,000 0.000 71.023
Straight 443,663 330939.186 0 3139393.602 279404100 0,000 0,000 65,517
Clothoid 509,180 F305877.0658 3139372.774 279,404100 116,000 150.000 67,223
Curve 576,403 F30812.227 ) 3139355.435 Z91,291500 0,000 150,000 69,503
Clothaid 545,906 FI0743.264 0 3139359.320 315,873400 150,000 350,000 94,737
Curve 740,643 F30659.179  3139401.650 340,562300 0,000 350,000 135.746
Clothoid 79,559 F30965.019  3139502.504 363, 506600 170,000 0.000 76,052
Clothoid 955,441 330528453 3139569,151 F70.177200 55.000 -70.000 43,215
Curve 995,656 330505,186 0 3139605,350 350,526400 0,000 -70,000 5.128
Clothoid 1006, 7534 F30499.163 ) 3139610,801 343134500 55.000 0,000 43.214
Clothoid 1049,995 F30460.531 | 3139630,354 323483700 60,000 50,000 45,000
Uy 1094,993 F30420,702  3139650,365 341,355600 0,000 50,000 13,646
Clothoid 1105, 644 330410595 3139659.509 352,245200 60,000 0,000 45,000
Clothoid 1153644 F30350.679 ) 3139697.441 F70.153100 42,000 -50.000 35,2580
Curve 1188924 F30367.267 | 3139726.667 347693200 0,000 -50.000 23,386
Clothoid 1212,310 330347.103  3139735.087 317917900 42,000 0,000 35,280
Clothoid 1247.590 F30312.055 3139739.704 295,457900 42,000 S0.000 35,2580
Curve 1282.870 F30277.007 | 3139741.322 317917900 0,000 S0.000 10,785
Clothaid 1293,655 FI0267 045 3139745.407 F31.649500 42,000 0,000 35,280

Figure 4 - Horizontal Alignment

On the toolbar there are two extra icons, the first optimizes the alighment joining
consecutive straight sections with the same azimuth. The next icon displays a list of tangency
errors at each individual point.

© APLITOP 2015 10
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If you click on the vision tab you will see a graphic representation of the horizontal
alignment.

When you move the cursor the application will analyze coordinates and show
information from the analysis on the status bar.

Figure 5 - Horizontal alignment

4.2 Vertical alignment
The application allows gradients in the alignments format MDT (*.RAS), as well as
permitting alignments to be imported in other formats using the “File -> Import” option.

You may also key in the gradient data in the main window, activating the “Vertical
alignment” tab.

To enter a gradient, first add the “Station” and the “Heights”, and the application will
automatically move the cursor in these two columns. You may then change the agreement
data.

The application will calculate if there is any overlap lapel between the different
sections, and the cell where the overlap occurs will be shown in red.

To add more data, go to the last row and click on “Cursor down”, and a new line for
adding more data will appear. If you leave the new line without changing anything, it will be
deleted automatically.

© APLITOP 2015 11
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Hatizontal alignrment Yertical alignment | Superelevations Skations Wigw
= Q@

Station ‘ Height ‘ Kv ‘ Tangent ‘ Arrow ‘ Slope ‘
-290.000 156.109 0.000 0.000 0.000000  -0.02646207
0.000 150,435 2313122 100.000 2.162000  0.06000117
307,544 168.906 3424,481 207,544 6307000 -0.06138597
620,000 149,744 000,000 27.943 0.043000  -0.06753556
669,234 146,416 44658743 14,644 0.002000  -0.06E25137
716940 143,160 7479.561 9,129 0.008000  -0.07069248
756.472 140,224 1874.736 6.564 0.011000  -0.07763506
779.696 138.575 1671.467 14,660 0.057000  -0.06202821
826,062 135,692 [ 7.956 0,017000  -0,07056661
879,926 131.59: [ 45,908 0,145000  -0.05791904
1009.566 124.372 5000.000 47.260 0.223000  -0.076G1612

Figure 6 - Gradient alignment with overlap

If you click on the vision tab you will see a graphic representation of the vertical
alignment.

When you move the cursor the application will analyze coordinates and show the
height and incline which corresponds to the cursor position on the status bar.

The following layers appear in the representation:

Short marks: Draws a vertical line from the minimum height to the gradient height.
The distance between these marks is configurable.

Long marks: Draws a vertical line from the minimum height to the gradient height.
The distance between these marks is configurable.

Unique points: Draws a vertical line at the following points:
e Station - tangent
e Station + tangent
e Station if the tangent equals zero.

Guitar: Layer showing separation lines and legend.

Upper ground spot height: Represents the maximum height of the intersection of
the vertical that passes through the alignment and cross sections.

Lower ground spot height: Represents the minimum height of the intersection of
the vertical that passes through the alignment and cross sections.

Gradient: Graphic representation of the gradient.

Real gradient: Graphic representation of the gradient calculated from cross sections
and the tunnel template.

© APLITOP 2015 12



TcpScancyr for Tunnels Reference Manual

Figure 7 - Vertical alignment

4.3 Superelevations
A superelevations file for the project can be included, assigning a file or keying in data
in the “Superelevations” tab in the main window.

By clicking on “New” or “Edit”, a dialog box will appear allowing you to enter

superelevations data. If you accept the superelevations they will be reordered in “Station
order.

By clicking Insert you can add a new row before the current row. The Station new row
should be assigned to the mid-point between the previous and the current row, with the
superelevations are inserted between the two rows.

To add more data, go to the last row and click on “Cursor down”, and a new line for
adding more data will appear. If you leave the new line without changing anything, it will be
deleted automatically.

Harizontal alignment werkical alignment Superelevations | Stations Yigw
SEREERICE)
Station ‘ Left | Right ‘

I D.DEIEII -2.0000 -2.0000
124.624 -2.0000 -2,0000
144,624 -2.0000 Z.0000
177.097 -7.0000 F.0000
199,319 -7.0000 70000
231,793 -2,0000 Z,0000
251,793 Z.0000 -2,0000
312616 7.0000 -7.0000
372,640 7.0000 -7.0000
433,663 2.0000 -2,0000
453,663 -2.,0000 -2,0000
499,180 -2,0000 -2, 0000
519,150 Z.0000 -2,0000
576,403 7.0000 -7.0000

Figure 8 - Superelevations Alignment

If you click on the vision tab you will see a graphic representation of the
superelevations.

© APLITOP 2015 13
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When you move the cursor the application will analyze coordinates and show
information from the analysis on the status bar.

Figure 9 - Graphic representation of superelevations

4.4 Bases
You may include base coordinates which correspond to scanner positions when tunnel
samples are taken.

When you apply a distance filter or symbol, it can always be applied using the centroid
of the points. If you have included a base file, you will be able to apply the filter or symbol
using the base of each file.

The bases are shown as a cylinder with a cone on the top, centered and supported by
coordinates.

Figure 10 - Point file and its base
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5 Project Points
After creating a new file you will need to include a file containing the points taken from
the scanner.

Points Files Manager l ] |

FEHDEX R @ |

File Date Initial Station Final Station Length No. Points | Percentage
101023, txt 20/02/2008 04:21:46 | 1+995.877 2+046.709 50.832 378,888 100
101022, txt 20/02/2006 04:18:30 | 2+006.412 2+070.711 54,299 396,292 100
01021 bt 20/02/2006 04:16:20 | 2+030.325 2+094.663 54,338 396,924 100
101020, bt 20/02/2006 04:13:36 | 24053.414 2+117.706 54,252 397,072 100
01019, txt 20/02/2006 04:11:06 | 2+076.545 2+139.797 53,253 397,534 100
01018, txt 20/02/2006 04:08:54 | 2+100.092 2+163.472 53,380 398,263 100 L
01017 txt 20/02/2006 04:06:46 | 2+127.223 2+188.999 61776 393,007 100 T
01016, txt 20/02/2006 04:03:40 | 2+152.512 2+215.840 53.328 393,481 100
01015, txt 20/02/2006 04:01:10 | 2+180.047 2+241.684 61,636 397,780 100
01014, txt 20/02/2006 03:5%:00 2+211.301 2+275.675 54,374 392,133 100
01013, bt 20/02/2006 03:55:44 2+236.072 2+300.409 54,337 398,582 100
01012 txt 20/02/2006 03:44:32 2+263.767 2+4327.292 53.525 398,291 100
01011 bt 20/02/2006 03:41:02 2+299.534 2+4364.022 54.489 398,166 100
01010, tet 20/02/2006 03:39:08 2+324.707 2+384.495 59.788 398,240 100
01009, tet 20/02/2006 03:35:46 | 2+347.796 2+4408.664 60,868 398,452 100
01008, bet 20/02/2006 03:32:14 2+3565.704 2+426.718 61.014 395,563 100
01007 txet 20/02/2006 03:28:40 | 2+395.172 2+458.495 63.323 387,549 100
01006, bt 20/02/2006 03:25:52 24422.703 2+433.141 60,438 392,397 100
HANNE b WA NNS TN T AN e T EAT ENT /4 am 207 435 1nn al

Statistics
Number of points: 9,480,954
Initial Station: 1+995.877
Final Station: 2+609.230
Concel

Figure 11 - Project with a number of analyzed files

In order to include points, use the "Open" option which will display a file selector. Here
you can select more than one file at the same time. Using Percentage control we can reduce
how many points are read from each file, by default is set to 100 to read all points.

The application can handle any number of files as long as there is enough disk space
available. About 50 MB are needed for each million points.

As well as the file name, the table also displays a number of fields which are not filled
in until you accept this dialog box and the points are analyzed. In order that this analysis is
correct there must be a defined horizontal alignment.

Table description.

File: File name. In the event that there are a number of files in different locations, only
the final, distinct part of each file is shown.

Description: Date and time the file was created.
Initial Station: Minimum station for the points that make up the file

Final Station: Maximum station for the points that make up the file.
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Length: Points cloud length.
N2 Points: Number of file points.
Percentage: Percentage of points imported from original file.

In the statistics file, the initial and final station for all points appears, as well as total
number of points.

5.1 Points File Format
The application accepts a number of format types for pointes files. If a specific
manufacturer's format is not chosen, the default points format will be the following:

A text file, with one point per line and the line in the following format:

ID X, Y, Z Coordinates Intensity. Color RGB
(Optional field) (Obligatory field) (Optional field) (Optional field)

ID: Point identifier
X, Y, Z Coordinate: Point Coordinates

Intensity: Point intensity, it can be a real number [0..1] or an integer value depending
on file format.

Color RGB: Three whole values which correspond to red, green and blue channels,
with whole values in the range [0, 255]

Fields must always appear in the same order, although only the coordinates are
obligatory. In the event that none of the color fields appear, points will be assigned the color
white by default.

The formats that can be imported are:

Cyclone Format: These files have the extension “.PTX” and “.PTS”. The difference
between the two formats is that in the former, the points are relative to the base, meaning
that after reading each point, the absolute coordinates have to be defined, whilst in the case
of the latter format they are expressed as absolute coordinates. The files for this format admit
more than one sample per file. The application will create a file for each sample, adding a
number as a suffix.

FARO Format: The main advantage of this format is that as the data is in binary
format, import is significantly quicker. At this time only “*.FLS” files are supported.

Leica HDS 4500/6000 Format: These files have the extension “.FZS”. The format of
the points includes two whole values, the row and the column. These two numbers are
ignored and only the coordinates of each point are read.
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Leica Nova MS50 Format: These files have the extension “.XCF”.

LAS Format: These files have the extension “.LAS” or “.LAZ” if the files are
compressed.

E57 Format: These files have the extension “.E57”.

Figure 12 - Imported points with color

5.2 Analysis of points

In order to accelerate calculations you need to have imported all points from the
scanner that have been analyzed with respect to the horizontal alignment. If you follow the
normal order when creating a project, the points will be analyzed on exiting the point’s
management dialog box.

In the event of changing the alignments, or if you have imported the points before
establishing the project alignments, you should use the option “Points -> Analyze” in order to
analyze the points with respect to the horizontal alighnment.
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Analyse Points &J

Analyse height

Minimun height -10,000
Maximum height 10.000

Analyse offset

Minimum offset -10,000
Maximum offset 10.000
QK ] [ Cancel

b

Figure 13 - Window for analyze points

[TcpScancyr Advanced] If you check “Analyze height” and “Analyze offset”, the
program will not analyze the points out of this intervals. These options are used for some cases
where the tunnel has different heights or irrelevant points.

If you do not analyze the points, the application will not know what set of points fall
within a specific station and you will not be able to calculate cross sections.

Once the project has been defined with the alignments and points files analyzed, you
can use the project tree displayed on the left of the main window in order to view the points.

7

By selecting a node which corresponds to a points file you will activate the “Vision
tab, allowing you to view the selected file. By using this view you can independently apply
filters at each file.

If you activate the projection with perspective, this window will appear in order to help
you move over the alignment. If you have calculated and enabled the cross sections (using
layer control) it will be easier to filter by selecting the points that distort cross sections
calculation.

If no horizontal alignments have been defined, this window will not appear.

[ —
.Ca mera position
I

Station ozs.s-c| M)

Height 1.500 || Turn the camera with the alignment

Position (@ Over alignment _ Relative to the alignment

Figure 14 - Help window for positioning the camera
Changing the station allows you to move over the alignment.

Station: The station where the camera is located. You can write a specific station or
use the space bar to move in real time. If you write a value, press ENTER in order to apply the
changes

Height: The height of the camera with respect to the vertical alignment.
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Turn the camera with the alignment: If you have this option checked, when you
change the station by using the controls, the camera will position itself at the azimuth of the
alignment.

The following options indicate where the camera will be positioned on changing the
station.

Position over alignment: Place the camera on the alignment at the indicated height -
if you have moved, the camera displacement will be cancelled.

Position relative to the alignment: Here you move by following the alignment but
by maintaining the existing relative distance.
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6 Filtering points

The point cloud obtained from the scanner normally contains as many object points
that were close to the scanner on taking the sample. As these are not tunnel points, you can
apply filters in order to mark them, and therefore not need to consider them when calculating
cross sections. Each filter puts a different mark on each point.

You can apply two different types of filter, manual filter or visual filter. In order to
access manual filter, use “Points -> Manual Filter”.

Filter &
Initial Station 1862.011
Final Station 1917.762
Min Offset -15.000
Max Offset 15.000
Min Height Difference -15.000
Max Height Difference 15.000

@ Delete Indude
0K | | Cancel

Figure 15 - Manual filter

You can choose initial and final station, offset and height using the manual filter
window.

In order to access visual filters, use the “Points -> Filters” menu, or the corresponding
icon on the toolbar.

When you apply a filter, a green filter symbol may appear on the points. The filter will
only be applied to the points within the area marked in green.

On the right side of each slider there’s a button to enter values manually.
The bottom of the screen shows the following icons.
Restore: Eliminate the selected filter for all the points in the files you are viewing.

Invert: For each point on the selected files, the mark of the current filter will be
inverted.

Delete: Marks the points within the filter parameters. The marked points will not be
used to calculate cross sections.
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Include: Eliminate the mark on the points within the filter parameters. You may set
the information area to see how many filtered points remain once the selected filter has been
applied. If you want to include all points, you may also use the “Restore” option.

By checking “Manual Station” on applying a filter you will be asked for a station range.
You can therefore apply a filter to a whole points cloud or a greater range of points without
the need for them to be visible.

6.1 Filter by distance from the template

Layers

|7l Manual Station

I Restore ]l Invert ]l Delete ]l Include I

Figure 16 - Filter by distance from the template.

In order to apply for the filter by distance from the section you will need to have a
section, a horizontal alignment, a vertical alignment and the analyzed points with respect to
the alighment.

Station: Station interval where the filter will be applied. Coincides with the points
cloud’s limits you are viewing.

Int/Ext: Values for the inner and outer offset of the template.

Layers: Opens a dialog box to select the layer to be used on the filter. Only one layer
may be selected per section.

With the maximum and minimum values a band will be created that will surround the
template. If you go around the section in a clockwise direction, the negative values represent
the area to the left or the outside of the section, whilst the positive values represent the area
to the right or the inner points.

© APLITOP 2015 21



TcpScancyr for Tunnels Reference Manual

Figure 17 - Filter by distance from the section.

Figure 18 - Filter by selection, values [0, 5], have been eliminated

6.2 XYZ Filter
I =

Template Distance

Station < v e
Offset < v [
Spotheight Dif, & v [

Manual Station

Restore | | Invert | | Delete | | Include

Figure 19 - Filter by station

Applies a station, offset and height filter.
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Station: Station interval of the filter.

Disp: Maximum and minimum offset for the filter.

Height: Maximum and minimum height differences for the filter.

Figure 20 - Representation of filter by displacement

6.3 Filter by angle

[TemplateDstance [xz_JiAnge | ]
Xz $ (]
Station  © < [
- 4 -
Radius {J
Manual Station

Restore | [ mwert | [ opelete | [ mndude |

Figure 21 -Filter by angle
X/Z: X, Z position of the circle with respect to the alignments.
Station: Station interval of the filter.
Angle: You can vary the start angle and the angle taken by the filter.

Radius: Radius of the circumference or circular sector.
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Figure 22 - Filter by angle, X=0, Z=3.0, Start=55, Arc=37

6.4 Filter by selection

Selection

|“| ‘

Figure 23 - Filters by selection

This filter is always applicable, you do not need an alignment, nor to have analyzed the
points, as only point coordinates are used. It can also be applied whilst you look at the cross
sections.

Select: When you activate the selection mode, you can select points by drawing a
rectangle within the window displaying the points without the view or perspective you are
using mattering.

The first click of the mouse marks the corner of the drawing, whilst the second will
mark out the points within the rectangle.
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Figure 24 -Example of filter by selection
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7 Symbology
You have the option to apply a symbology to point’s files, allowing you to see the
relationship between points based on the symbols chosen.

In order to apply such symbols, use the “Points -> Symbology” menu or the
corresponding icon on the utility toolbar.

Points Symbology 5 _.I

Options

hd |

Represent by | Distance to Template

Minimum -0.500

Maximum 0.500

ge R [

Layers | Select... |

G

Figure 25 - Symbols showing height differences

If you do not have the necessary data to apply the selected symbology, the OK option
will be disabled.

Symbols available:

Delete: Eliminates the symbology from the selected file. Points will be drawn using the
first color from the selected range.

Angle: Colors points based on the angle formed between the vertical and its
coordinates.

Scanner Color: Applies the color from each point. Points files should include
information on color; if this is not the case all will appear in the same color.

Offset: Colors the points based on distance to the alignment.

Distance to the base: If a base is not defined for the file, calculations will be based on
the centroid of the points. The distance is measured on the XY plane, with point height not
taken into consideration.

Height difference: Colors the points based on the difference between the point
height and gradient height at the point station.

Distance to the template: Colors the points based on distance to the template. When
you set this option, an icon will be enabled which allows you to select the layers you wish to
use in calculations.
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Intensity: Maps points intensity to the color gradient, if intensity information is
missing all points are mapped to the first gradient color.

Inside/Outside: These symbols are similar to previously (Distance to the template)
although points only come in two colors, depending on their position with respect to the
template.

File: Assigns a color to each file as part of the series of symbols. If you have ten files
and you apply this symbol to the seventh of them, the seventh color from the selected range
will be assigned to all points.

Station: Colors the points based on the station.

Using the “Range” control you can change the colors that are applied to the points. If
you want to change it without changing the symbols applied, you can use the corresponding
control in the application's main window.

Activating the “Distance to selection” symbols, click on “Select” which will open a
dialog box to choose the layer to be used.

Figure 26 - Symbology by distance to the template
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8 Export Points

To export a points cloud using the menu “Points -> Export”. A dialog box will appear
allowing you to choose the files and points to export.

01023, txt
01022, txt
01021, txt
H01020. bt
01019, txt
01018, txt
01017, txt
1016, txt
01015, txt
01014, txt
01013, txt
01012, txt
01011 txt
HOANA0. et

All I I MNane I I Selected

Filters

@ Clean points

~) Deleted points
) Al points

Options

D Export intensity
[ Export colour

[T Use Station range

Percentage

Qutput

Browse
Cancel

Figure 27 - Export points
The dialog box is divided into 3 sections:

® Files

You can choose the files you want to export by checking them in the file list. The points
cloud files that you are viewing will be checked on by default. You will also have the following
options available:

All: Marks all files

None: Removes the mark from all files. If no files are selected, the Accept icon will
not be enabled.

Selected: Marks all the active points cloud files.

® Filters
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Using the filter options you can choose the files you wish to export. If no files are
marked, the points for which no filter is marked will be exported. If one or more filters are
marked, points will be exported if there is any mark in common with those marked.

® Options

Choose Export Color box to include color information on each point. Also you may
choose a station interval, and only the points within will be selected for export.

® OQutput

After selecting the files and the points you wish to export, you should select a location
where points are to be written.

There are two output file formats, choosing ASCII (*.xyz) format each source file will be
written to a different destination file. When we use Cyclone (*.pts) format the selected files
will be written into a single file.

9 Export percentage

Dialog to export a given percentage of the points contained in the project.

i '
TepScancyr Advanced for Tunnels 2
Points percentage to export
Percentage 75 =
(04 I l Cancel
L A

Figure 28 - Export percentage dialog
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10 Cross Sections

The application can handle various cross sections files at the same time. For this
reason, every time you select a command that affects the cross sections you will be asked for a
cross sections file to be used. Depending on the necessary data there are dialog box fields that
are hidden.

| et [

Crass Sections | D:\escaner\sCancyr 3d\guincho\perfiles. trb

Templates | -Template -

Type | Full Profile

Figure 29 -Selection of cross sections and templates

Using the “Cross Sections” control, you can select the cross sections file that you wish
to use as input data, whilst with the “Template” you can select the cross sections you wish to
use as a reference, you can use the template or a cross sections file. Finally, the “Type” field
allows you to choose the complete cross sections or the cut corresponding to the heading or
bench section.

10.1 Cross Sections Calculation
When you have established the alignments and points you may then calculate the
cross sections from the points cloud. The algorithm only uses points that are not filtered out.

The application features two methods to calculate cross sections. The first of these is
accessed via the menu “Cross Sections -> Calculate Cross Sections"” and can be used in points
cloud taken with a scanner. You should use the menu “Cross Sections -> Calculate Cross
Sections by regression” in case the points come from a station (low-density points cloud). The
two methods use the same input parameters, except the second one the filter is not
applicable.

When you select the calculation of cross sections, the following dialog box will be
shown which allows you to alter the following parameters.
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5
Calculate Cross Sections &J

Cross Sections

Tnitial Station 1862.000
Final Station 1918.000
Interval 1.000

[ ver. Align Singular points
[ Hor. Align Singular points

|| Template changes

[ Manuals Edit...

Options
[ Road Cross Sections
[ Perpendicular to vertical alignment

[ Marwal Center

Minimum X -10.000
Maximum X 10.000
Bandwidth 1.000
Closed

Filter

Figure 30 - Calculate cross sections

Initial Station: The station from which you will begin to calculate cross sections. The
default value is the minimum station of the points cloud.

Final Station: The last station from which you will calculate cross sections. The
default value is the maximum station of the points cloud.

Interval: Indicates the separation of each cross sections.

Unique points: To create a cross section on the unique horizontal or vertical
alignment points depending on the mark.

Manuals: To create cross sections on specific stations.

Gradient perpendiculars: when enabled the cross sections will be perpendicular to
the vertical alignment, if they are disabled they will be perpendicular to the XY plane, or the
deviation you have defined in the cross sections (only for manual cross sections).

Manual Centre: This is used to change the origin of sorting algorithm. The values are
relative to the horizontal and vertical alignment.

Bandwidth: The band of points taken in order to measure cross sections, using points
within the following range:

Station point € [Station - Bandwidth / 2, Station + Bandwidth / 2]
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10.2 Quick Profile:

This option provides the possibility of create a cross section from a selection in the point
cloud.

The selection of a crossing plane is asked when you select the “Quick Profile” menu. The

program will show the intersection between the point cloud and the plane with the
bandwidth selected.

Figure 31 — Bandwidth selection

Figure 32 — Crossing plane selection
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Figure 33 — Quick profile result

10.3 Manual Cross Sections:
Using the manual cross section option, a dialog box will appear, indicating a station
and deviation list for each cross section.

The current horizontal alignment deviation is not known.

DROEX O

Station Horizontal Skew Vertical Skew

750.000 0.000 0.000
760.000 0.000 5.000
0.000 -5.000

oK. | Cancel

10.4 Open/Close Cross Sections
With this command you can open or close a cross sections range. When you open a
cross sections range also you can tell how to open it. There are two options:

Stone Key: It erases the cross sections edge over the horizontal alignment.

Maximum edge: It erases the longest cross sections edge.
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10.5 Parallel Cross Sections
If you need to create cross sections which are parallel to those from a project, use the
menu “Cross Sections -> Parallel Cross Sections”.

[ Parallel Cross Section: =)

Cross Sections ID: \escaner\sCancyr3diguincho\perfiles. trb - I

Initial Station 1997.000
Final Station 2603.000
Thickness 0.000
Destroy Height 3,100

Parallel Cross Sections

Browse
Cancel

Figure 34 -Calculation of Parallel cross sections

First select the input file (which must belong to the project) and the station range
where you wish to calculate the parallel cross sections, using the field “Thickness”. To indicate

the distance from the parallel cross sections, use a positive value to move the cross sections
outside and a negative value to move it inside.

With the bench cut value you may cut the cross sections at a height relative to the
gradient, always keeping the upper part of the cross sections resulting from the cut.

Finally you should add an output file allowing the application to create parallel cross
sections. This file will automatically be added to the project.

10.6 Joining Cross Sections
You have the option to join two cross sections files by using the “Cross Sections -> Join
Cross Sections” menu

T ]|

Cross Sections lD: ‘\escaner\sCancyr 3d\guincha'\perfiles. trb - ]

Initial Station 19597.000
Final Station 2603.000

Options
@ Overwrite Cross Sections

_) Join Cross Sections
File to join

Browse

Cancel

First select the cross sections file you wish to modify (these should pertain to the

project). Next, set the station range which affect the modification. Finally, select the cross
sections files to be joined.
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The application will go through the cross sections files to be joined. If there are cross
sections that fall within the specified station range, the project's cross sections files will be
included. For two cross sections at the same station the old one will be overwritten by the new

cross section.

10.7 Elements to be Represented
Features options which change the representation of the cross sections on the screen.
There are options that are only available if there is a station-defined template for the cross

sections you are viewing.

[ Points cloud 1000
Dimensions W
Inside Qutside

Cross Sections | Full Profile

Layer Capal

Station 2024000 o}

Superelevations -2.000% -2.000%
Excavated 84.155m?
Inside 0.000 m2

Cutside 0.000 m2

Figure 35 - Cross Sections viewing options

Points color You change the points band that you wish to take using the Edit box on
the right. To show or hide the point cloud you must use the layer control.

Dimensions: Activate this option if you want to show dimensions between the
template and the calculated cross sections. By selecting the option “Section -> Cross Section”
or “Cross Section -> Section” you can choose the direction of these heights. In the first
instance, the straight line from the section to the cross sections is used, whilst in the second,
the minimum distance from the cross sections points to the section are displayed.

Inside: Fills in the cross sections areas that are within the template or reference cross

sections.

Outside: Fills in the cross sections areas that are outside the template or reference

cross sections.
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Figure 36 - Cross Sections showing all active heights and surfaces

10.8 Cross Sections Options
Features options for the selected cross sections.

Station: The cross section that is being viewed can be changed by writing its station or

by dragging the scroll bar.

Recalculate: If you see a poorly defined cross section, you may click on this icon, to

e o

View

Options

‘Recalculate... | | Edit... |

‘ Export DXF... | | Compare. .. |

Discarded V| Closed

Station 2024000 o}

Superelevations -2.000% -2.000%

Excavated 84.155m?
Inside 0.000 m2
Cutside 0.000 m2

Figure 37 - Options for the selected Cross Section

open a dialog box which will allow you to recalculate using a greater bandwidth.

Edit: If you have not cleaned up the points cloud, the cross section may appear with
false peaks or segments. By clicking on this button you will be able to access the cross section

editor.

Export DXF: Access the dialog box in order to export one or more cross sections.

Discarded: The cross sections that are marked as discarded are not considered when

calculating volume, alignment deviations, exporting cross section etc.
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10.9 [TcpScancyr Advanced] Create Alignment
Creates a new alignment from points selected on the cross sections. This option can be

4

accessed from “Tools -> Create alignment from Cross Sections ” or from the Cross Section

Options dialog with the button “Create alignment”.

Create Alignment I—Ehl

Station interval

Elements
| Horizontal alignment
/| Vertical alignment

Superelevations

[ OK ] | Cancel |

Station interval: You can define an interval and the cross sections will be
showed with this step.

Horizontal alignment: Create the horizontal alignment from the selected
points.

Vertical alignment: Create the vertical alignment from the selected points.

Superelevations: If this option is checked the program will create a parallel
alignment searching the points with a X displacement of the gauge selected and the
most high one in a selection range. This option is very useful to create railway
alignments.

10.10 Cross Sections Filters

When you view an individual cross sections you can see if it has errors because the
cross sections has points that should be marked as filtered. Instead of going to the points cloud
containing the cross sections, eliminating the points and recalculating the cross sections, you
may access the selection filters, using the corresponding toolbar. The difference is that the
cross section will be recalculated automatically by eliminating and including points.
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Here you can see a faulty cross section because there were points which should have
been filtered. The points correspond to the roof of a van that was close to the scanner.

Figure 38 - Cross Section with errors

Click on “Select” in the “Cross Sections -> Filter” window, and draw a selection box on
the points that damage the cross section.

Figure 39 - Selecting the points to be eliminated

A sample of points marked.

Figure 40 - The selected points appear marked in green
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Click on “Delete” and mark the point as filtered by selection. The cross section will be
automatically recalculated. As you can see in the image, the cross section is now correct.

Figure 41 - After deleting the points

10.11 Importing Cross Sections

To import a cross sections file form MDT (*.TRA), you must supply the file, horizontal
and vertical alignments because the application needs the position and orientation of each
cross section to show it in 3D.

10.12 Exporting Cross Sections
You can export cross sections in 2D to MDT (*.TRA) file format, or as a points file with
the coordinates of each vertex in the 3D.

This command exports cross sections as cross-section files compatible with MDT
(*.TRA). First, you will be asked for a station range in order to be able to export the cross
sections within the range.

Access is via the “Cross Sections -> Export Cross Sections...” menu.
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Export Cross Sections &J

Cross Sections [E:\escaner\sCancyrSd\guinmo\aplihopHJISEﬁO.hb V]

Minimum Station 1863.000
Maximum Station 1917.000
Format

@ Cross Sections

) 3D Vertex

Mumber of points for each cross section
@ Al

Mumber of points

[ oK ] [ Cancel

b

Figure 42 - Window for export cross sections

[TcpScancyr Advanced] There are two types of exporting 3D Vertex from the cross
section. If you check “All”, the program will export all the points contained in the polyline. If
you check “Number of points”, you will choose the number of points that you want to export.
These points will be calculated with the intersection of the cross section and radial lines from

the center.

10.13 Export Profiles

From a cross section file we can generate profiles compatibles with MDT (*.LON).

Select a range stations and then choose if we take the upper and lower ends of each
profile or dimensions for an offset chosen.

Then choose the output files to store data. It is not required to specify both files, only
those who are interested.

Export Profiles

Cross Sections D:\escaner\sCancyr 3d\guincho\perfiles. trb

Minimum Station 1597.000

Maximum Station 2603.000

[7] Use minimum and maximum height

Offset 0.000

Lower Profile

10.14 Export Cross Sections to DXF
This command exports a cross sections file to a DXF. In order to set up the export, you
will see the following dialog box:
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s .
Export Cross Sections &J
Dimensions
@20 O30
Export Cross Sections
[ Filtered points Initial Station 1853.000 @) Export cross section
[V Template Final Station 1917.000| () Exportrange
3D alignment
Station increment L0
Dimensions 0.5

Ver, Align Singular points
Control points

Hor. Align Singular paints

Text height 0.25
Manual Cross Sections
Format Information
Paper Station [T Azimuth ] Coordinates Gradient Spot Height
|| superelevation Areas
Columns 8

55 elements in 8 columns and & rows

Output file

Browse

Figure 43 - Dialog box used for exporting Cross Sections

® Dimensions

The cross sections can be exported in 2D or 3D. In 3D many of the options will not be
available.

e Export

Here you can indicate the various elements that make up the cross section you wish to
export. All the layers you have defined are always exported. Each element to be exported
(heights, surfaces, control points) has the name of the layer of which it is part as its prefix.

Points: Export the points that are close to the cross section, bandwidth is the same as
in “Cross Section -> View -> Points cloud”

Template: Exports the templates that are applied to the cross section.
[TcpScancyr Advanced] 3D alignment : Exports the 3D alignment.

Surfaces: Included the various polylines that make up the under-excavation and over-
excavation surfaces.

Dimensions: Includes a layer with the dimensions from the template to the cross
section.

Control Points: Includes a layer with defined control points.

Text Height: Changes the size of the text showing cross sections information.

® (ross Sections
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You can export a single cross section, indicating its station, or a range indicating the
initial and final station. You may also stipulate their color.

If you have calculated single-point or manual cross sections, these will be marked
separately on export.

e Format

Here you can specify the output format of the cross sections, in either continuous or
sheet mode. You can also change the scale to adjust the drawing to the paper by using the
corresponding control.

When you change values, a line will appear showing information as to how many cross
sections fit on a sheet.

® Information

For each cross section you can indicate the data you wish to appear, as well as
controlling its position with respect to the drawing using the left, right, up and down icons.

Station: Cross Section station

Azimuth: Orientation of the alignment in the station where the cross section was
calculated.

Slope: Inclination of the vertical alignment in the cross section position.
Coordinates: X and Y coordinate of the alignment.

Gradient Spot Height: Vertical alignment height of the station.
Superelevations: Left and right superelevations value of the station.

Surfaces: Under-excavation and over-excavation surface values for each layer of the
template.

® Output file

Write or select a DXF file where cross sections may be drawn. If you do not specify an
output file the Accept icon will be disabled.

It is important that the selected file is not being used by any other application, nor it’s
write protected.

10.15 [TcpScancyr Advanced] Export Inner points

Export the cross section points that are inside the template.
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IrI|'|.r1er Paint Export ﬂ‘
General Data
Cross Sections [E:\esmner‘lsCanchd\guind'm\,aplitop‘lDISEﬁO.h'b v]
Initial Station 1363.000
Final Station 1917.000
Minimun Cistance to Section 0.000
[T Point Filter Distance 0.000
Output
h

Figure 44 - Export inner points
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11 Templates

In order to calculate excavation surfaces and volume you will need to define a
template. The application does not set limits on the number of templates, although for a
specific station there can only be one applicable template.

Each template contains an undetermined number of layers, and it is these that contain
a polyline with the definition of the section.

Under the toolbar, the window is divided into two parts. On the left there is a project
tree showing sections and their layers created for the tunnel. On the right you can see an
editor used to alter the sections.

At the bottom is a toolbar with coordinates and current status information.

The editor menu features undo and redo commands, as well as the clipboard
commands. They work the same as they do with any application.

| Template editor —— T — - —— | [

File Edit View Template Layers

QARIAE S ¢ [F ] 2 cul) 5507
SO/ A OQ P | Sas B

Templates

| Seccionl:Capal X

- Templates
- Seccionl
i.. Horizontal alignment Position = 0.000, 0.000
i Superelevation= 0,000, 0.000
+.. Destroy Height = 3.100
£ Layers
Capal
Capa
Capad
&) Seccion2
i.. Horizontal alignment Position = 0.000, 0.000
i Superelevation= 0,000, 0.000
= Layers
Layerl

Definiton | Control points
=2= 11| ]
x N Radius Type

0.0000 0.0000 0.0000 Vari
45000 -0.0900 0.0000 Vari| |
45000 0.0600 0.0000 Varii

-5.3346 0.0600 5.6444 Varij
0.0000 7.5486 5.6444 Vari
5.33% 00600 0.0000 Vari
4.5000 0.0600 0.0000 Varii
4.5000 -0.0800 0.0000 Varij

Selection

Figure 45 - Template editor

You can create as many sections as you wish, although these should not overlap. Use
the “Section -> New Section” menu to create a new section, “Section -> Edit Section...” to edit
section parameters or delete a section with all its layers via the “Section -> Delete Section".

You may also use the context menu which appears when you select a section from the
section tree.
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The dialog box used to create or edit a section is the following.

Templates
Template
MName Template3
X L
Herizontal alignment Position 0,000 0.000
Superelevation Position 0.000 0.000
V| Destroy Height 0,000

Options of the superelevation

@) Keep the fixed distance of the key with regard to the vertical alignment
Tunnel templates tilts according to superelevations
Tilt and cut tunnel templates according to superelevations

Figure 46 - Template Data

Name: Name of the section - no two sections may have the same name.

Station Range: Minimum and maximum values for the station where this value is to
be applied. Minimum and maximum values for the project horizontal alignment are displayed..
These values may not overlap with already created sections.

Horizontal alignment Position: Coordinates where the horizontal and vertical
alignment will pass. With this point you may displace the position of the section with respect
to the alignments.

Superelevations Positions: Superelevations application point. This application point
is supposedly the position of the section with respect to the axis origin (0.0).

Destroy Height: Indicate whether or not there is a destroy height and its position with
respect to the gradient.

If you wish to displace all the created layers and control points, use the “Section ->
Move Section” menu. Displays a dialog box where you may locate the horizontal and vertical
offsets to be applied.

The positive values move the layers and points from the right and from the top, whilst
the negative values in the opposite direction. If you wish to displace the control points you
should check the corresponding box.

¥ | Control paints

Figure 47 - Moving Section Layers and Points
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11.1 Section Layers
You can assign any number of layers to a section. Use the “Layers” menu, or the
context menu to select a layer within the tree in order to access the following options.

New Layer: Creates a new layer in the current section, also creates a new tab in which
the layer can be drawn. A dialog box will be displayed allowing you to enter the layer name.

Edit Name: Edits the name of the current layer.
Edit Layer: Opens a new tab allowing you to edit the layer.

Delete layer: Deletes the current layer. If a tab is open, it will be closed.

11.2 Import Templates

Templates can be imported from TcpTunnel (*.TNL) and DXF files. It is recommendable
that DXF files are not too complex, if possible containing only the template as the application
does not recognize all DXF file entities.

Having imported a section, this will appear in a tab featuring the name of the file. You
may use cut and paste commands to assign it to a specific layer. In the case of importing a
TcpTunnel file, as it may contain more than one section, the application will open a tab for
each file section.

In order to pass the imported sections to a layer, you will have to use the clipboard,
using cut and paste options. You may also use... 25.13

Figure 48 - Imported DXF File
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[TcpScancyr Advanced] It is also possible import cross sections from the MDT format (“.TRA”).
This option can be accessed from the “Tunnel” menu, in the principal window. When you
select the “Tunnel-> Import templates” the program will ask you for a template file, a vertical
alignment file and you will can choose between open or closed templates.

r N
Import Templates Iﬁ

Cross Sections
Vertical alignment Browse

Options

@ Open Templates
"1 Closed Templates

Ok Cancel

Figure 49 — MDT templates import dialog

11.3 Section Elements

If you wish to apply superelevations to the template, you should check the different
parts of the section, in order that the application knows how to modify the section. You can
change the type of each part from the table that defines the template or use the
corresponding icon on the toolbar.

Superelevations: Part of the section that is modified on applying the superelevations.

Fixed: Part of the section that is not modified, but is moved to coincide with the parts
of sections that are connected.

Variable: Part of the template that is lengthened or shortened to coincide with the
fixed part or superelevations from the earlier or subsequent part of section. A template may
only have one or two variable parts.

In general, the lower part should be marked as a sup height, if there is a pavement it
should be fixed and the vertical sections that make up the wall of the tunnel should be marked
as variable. Examples:
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11.4 Manual Section Input

It is also possible to include a template by writing the coordinates and the radii of each
vertex. In order to access the numerical input window, use the “Numerical editing of the

section” icon.

The numerical input window is divided into two parts - in the upper area there is a

y

\ariable

toolbar whose use is the same as in other areas of the application.

Below the icons there is a table which allows us to fill in data. If a row has a radius
other than zero, it will form an arc from this point to the point in the following row. If it is the

last row, it will be linked to the first vertex. The final column shows the section type.

All sections should have the vertexes in the clockwise direction, and should also be
closed. This means that the program will always join the last point to the first one, and the last

point does not have to be the same as the first one.

Definition | Control poinks I

Bl @

=E 0P

Expork
L—rn!n:

Radio
0.0000 0.0000 0.0000 | Superelevation
-4.,5000 -0,0900 00,0000 Fixed
-4.,5000 0,0600 0,0000 Fixed
-5.3346 00,0600 56444 vYariable
01,0000 75436 56444
5.3346 00,0600 00,0000 Fixed
4,5000 0,0600 0,0000 Fixed
4,5000 -0,0900 00000 Supereleyation

Figure 50 - Section Numerical Input

11.5 Radius Criteria

Given two points and a radius, there are four possible arcs. The program will

determine what arc should be used based on the degrees they cover and the radius sign.

Supposing that you have an edge AB and a radius R, of the four possible solutions
those which cover more than 180 degrees can be discarded. Of the two arcs that remain, if the
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radius is positive, the arc to the left of the AB segment will be used. If it is negative, the arc to
the right of the heading is used.

Another way to see how the arc sign affects the program is that the positive values
create arcs toward the outside of the section, whilst negative values create arcs toward the
inside.

Figure 51 - Radius Sign Criteria

11.6 How to create a section from scratch
If you have opened a numerical input with an empty layer, or you have deleted a
section, the table will appear empty. The editor is used as follows:

e Click on the icon again and a row will appear with all values to 0.0 if the table is
empty. If it has elements, a row will be inserted before the cursor, with the same
data as in the current row (where the cursor is at present).

e After keying in the radius and clicking on Enter, a new row will be created with the
same values that you have entered, in this case, as the final row.

e When you modify the radius of an intermediate row, the program will calculate if
it is possible to reach the limits of the arc. If this is not possible, a message will
appear and the value changed to a minimum radius that joins the two extreme
points of the arc.

e When leaving the last row, if this was created automatically (by setting a radius)
or clicking on cursor down on the last row, it will be automatically deleted if it has
not been modified.

11.7 Control points

For each created layer you can define a series of control points which will be used to
calculate alignments deviations and to calculate the distances from these points to the cross
sections.
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Depending on the type of the point they can be used to calculate the horizontal
alignment, the vertical alignment or both of them. More than one point must already have

been defined or the calculations will not be correct.

Further on it will be explained how to use these points to calculate alignment

deviation.

Definition  —ontrol poinks |

ER0EX &W @
X ¥ Typm‘m‘ﬂ:de

-5.6440
-5.2780
-3.9820
0.0000
3.9820
5.2780
5.6440

You can also generate control points automatically using the “Layers -> Generate control

points...” menu.

1.9040
3.5040
5.9040
7.5490
5.9040
3.5040
1.9040

Both a-cl
Wertical b-c1
et
Bath d-cl
Horizontal e-cl
Bath f-c1
Both g-cl

Figure 52 - Control Points

7

Generate control points ﬁ
Start Point
¥ Coordinate 0.000
¥ Coordinate 0.000
End Point
¥ Coordinate 0.000
¥ Coordinate 0.000
Select Points
Step 0,2

Figure 53 - Window to generate control points
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In order to generate the control points, you will have to choose two points over the template,
start and end point. The control points will be generated with a step separation.

11.8 Assign Templates

Once the templates are created we must define the template that we want to use in one
or more station intervals.

We can assign the same template for different intervals and leave templates with no
intervals assigned.
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12 Tunnel Route
You may render the route of the tunnel by following the alignment. You may also
export the route to an AV file.

Routing the tunnel is carried out from the points cloud’s minimum station to the
maximum station, although if there are areas without calculated cross sections, or sections
without points.

The lower part of the window is divided into three panels, which will be described
later.

e Options

You may set up a number of viewing options - these values can be changed when you
are in continuous advance mode.

— Opkions

Observer Height I 1,500 Light by distance [
Speed |2D Km/h 'I Maxinunn Diskance ISD m 'I
First Skation I 1995,877  Station Final I 2609.230

Figure 54 - Route Options Panel
Observer Height: The height of the observer with respect to the vertical alignment.

Light by distance: If enabled, the furthest points will appear as the darkest,
depending on the maximum vision distance.

Speed: The speed at which the camera advances on the route by clicking on the
advance or return icons in continuous mode.

Maximum distance: Maximum vision distance from the camera position.
Initial and Final Station: Station range covered by using automatic advance.
® Route

Panel used to move the camera following the alignment.

Recarrido

LRIKIL LN
[ emes

Figure 55 - Route Panel

The icons from left to right are:
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First Moves the camera to the points cloud's initial station.
Previous: Moves the camera back a meter, following the alignment.

Return: Returns the camera in continuous mode, it will move following the alignment
at the speed indicated on the corresponding control.

Stop: Stops the camera in continuous advance or return mode.

Advance: Advances the camera in continuous mode, it will move following the
alignment at the speed indicated on the corresponding control.

Next: Moves the camera forward a meter, following the alignment.
Last: Moves the camera to the points cloud's final station.

Station: Station where the camera is located. This can be written as a value or the
scroll bar can be used.

Il Tunnel Route

Eile

Option: Route Vigw

Observer Height 1,500 Light by distance [ |« | « | ‘ | ] | ) | » | »ll §§|:|Hunzunta\ alignment -I
Speed 20 Kmfh =| Maximum Distance m
First Station 5,556 Station Final 348,298 Station ezl

Figure 56 - Route showing points and cross sections
® View

This panel allows one to display or hide the different layers that make up the scene.
The available layers will depend on the data you have calculated

e ExporttoAvi

You may use the menu option File -> Export in order to create an AVI file with the
route. The route will be created with the current speed, lighting and active layer parameters.
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The quality of the created video will depend on the output format used and the data
shown.

The output format will depend on the codecs installed on the computer, you also must
know that you may have a codec installed which allows you to reproduce video media but not
create it.
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13 Area and volume report

Once the cross sections have been calculated and you have defined the sections the
tunnel will be made up of, you may calculate the list of volume enabling you to view the
volume of excavation excess or defect. This may be accessed from the “Tools -> Area Reports”

menu.
i 5
Cross Section Measurement Report ﬁ
General Data Top Heading and Bench
Cross Sections | E:\escaner\sCancyr3d\guincho\aplitop\DISERO. trh ~ + 0.000
Initial Station 1863.000 || Top Heading
["1Bench
Final Station 1917.000
Report type Options
(@) Only Terrain Into Template
() Templates Out of Template
- To be Excavated
() Ground [E:\escaner\sCancyr.Sd\guinmo\perﬁles.hb V] l
\

In the general data section, choose the cross sections file to be used, as well as
indicating the station range to be used. If you choose the “Only Terrain” option a volume
report will be calculated without comparison with any other template.

By selecting the “Top Heading” and “Bench” options, columns will be added with the
cross sections cut at the assigned benching height.

Areas and volumes
£ Templates Complete | Advance |
[=)- Secconl
— -
SEH DR QS
Station Area Excav | Area Missing AreaIn Area Qut Excav Vol Missing Vol
1997.000 0.068 71.431 71,431 0.068 0.000
-~ Capa2 1998.000 13.124 63.491 -55.551 5.185 6.596 67.451
: - Capas 199,000 81.045 3.245 64.941 12.359 47.085 33.368
E ?C‘-‘:”_Z . 2000.000 33.613 0.980 69,471 13.162 32,329 2112
erizon’a aianm 2001.000 34,446 0.169 71.093 13.185 34,030 0.574
uperelevation=
h Layers 2002.000 83.221 0.192 71.047 11.933 83.834 0.180
i Layert 2003.000 83.910 0.008 71.414 12,487 83.566 0.100
2004.000 83.575 0.008 71.414 12,153 83.743 0.008
2005.000 83.979 0.023 71.385 12,571 83.777 0.015
2006.000 83,478 0.092 71.247 12,139 83,728 0.057
2007.000 83,424 0.114 71.202 12,107 83,451 0.103 -
“ n 3
Totals
Template: Seccionl Layer Capal
Excav Vol 49996.087 m?
Missing Vol ~ 4807.457 m?
In Vol 33672.105 m?
OutVol  11516.623m?
4 m 3

Figure 57 - Area and Volume Report

13.1 Cross Sections Comparisons
You can compare two cross sections files; both files should be included in the project.
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The following dialog box will appear:

Cross Sections A |D: \escaner\sCancyr3d\guincho\perfiles.trb

Initial Station 1997.000
Final Station 2603.000

Destroy Height 3.100

Cross Sections B |D: \escaner\sCancyr3d\guincho\perfiles.trb '|

Offset 0.000

Qutput file Browse

Preview |

You will need to specify two cross sections files, the station range will be taken from the
first cross sections file. You may also set the benching height and a offset (positive outwards,
negative inwards) for the second cross sections file.

By clicking on “Preview”, an Export Cross Sections dialog box will open, allowing you to
configure the fields you wish to export. Accepting the dialog box will create a preview of the
cross sections comparison.

Accepting the dialog box will also show a report outlining the surface and volume
differences between cross sections A and B.

14 Alignment deviation report

If you have the cross sections and templates defined, you can calculate the position of
the alighment, based on the cross sections. If you select this option, a dialog box will appear
enabling you to select the method to be used and a layer for each section of the defined
alignment.

When you have calculated a deviation, this is represented on a horizontal and vertical
alignment.

Select the method to be used and its parameters on the left-hand side. Underneath,
select the layer to be used for the calculations. After choosing everything, click the “Calculate”
button to calculate the deviation.
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| e |

Initial Station 1957.000

Final Station 2603.000

Method

@) Profile points
Contral points
Template

Parameters
Divisions 10

Destroy Height

Layers to use

= Secconl
@ Capal =
Capa2
Capa3

= Seccon2 &

Cancel

Figure 58 - Dialog box used for calculating the real alignment

Once calculated, the right-hand side of the dialog box will display a list with the points
through which the alignment passes for each station where we have a calculated cross
sections. The columns are as follows:

Station: Station from which a sample has been taken - coincides with the stations of
the calculated cross sections.

Real X, Real Y, Real Z: Absolute coordinates for the calculated alignment.

Hor. Diff: Horizontal offset of the alighment with respect to the theoretical horizontal
alignment.

Ver. Diff Vertical offset of the alignment with respect to the theoretical vertical
alignment.

In the lower part you can select an output file in order to create a horizontal alignment
file including details of offset.

The tree ways of calculating alignment offset are as follows:

14.1 Calculation based on cross sections points
You should only use this method if you have a circular section. The calculation method is
as follows:

1. Identify the points which are highest, most to the left and most to the right for
each cross section.

2. Using these three points the circle which passes through them can be
calculated.
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3. The displacement from the center of the circle and the center of the section can
be calculated.

14.2 Calculation based on control points

This method first calculates the minimum rectangle that encompasses all cross section
points. Within this rectangle the program looks for the best position for control points, trying
to minimize the following values:

1. The distance from each point to the cross section. This enables the section to
be positioned as close as possible to the cross section.

2. The variation in point distances. It is not enough to say that points are close to
the cross section; the distance should also be as similar as possible in all
control points.

If you do compensate for the positions of the control points, you can make the
alignment disappear as the points “pull” in one direction. In the following figure we have
calculated the alignment offset with the three control points (marked with an x).

The cross section can be seen in red, the position of the template over the alignment
in white, and in green the calculated position of the template using the control points.

It will appear as displaced upwards, because if you lower the axis, the points on the
sides will have a worse evaluation (they will be distanced from the cross section) because the
cross section is widened.

Figure 59 - Three Control Points

By adding a fourth point can make the point “pull away” upwards from the calculated
position.
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Figure 60 - Four Control Points

14.3 Calculation using the template
This method is based on dividing the template into 'x' number of parts and internally
creating x' number of control points. These created points are passed on to the earlier

algorithm in order to calculate alignment deviation.

You can use the “Divisions” control in order to create more or less points along the
template - the greater the number of divisions, the better the results.
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15 Cross Sections Points Report
Using the command “Tools ->Cross Sections Points Report” you can create lists where you
will see the distance from each cross section point to the template.

16 Control Points Report
Using the “Tools -> Control Points Report” menu you can create lists where you will see
the distance from each control point to the template.

The program will calculate the projection of the control point on the template, and will
use a straight line to this to calculate the distance to the cross section.

Using the context menu you can access the graphic representation of the cross section.

Control points repor |’ S

Initial Station 19597.000

Final Station 2603000

Options
'@ Minimum Distance

Distance perpendicular to Template

17 Gauge Report

Using the cross sections and the template you will be able to calculate the gauge
report. This consists of calculating to confirm whether or not each cross section is within the
template.

For each cross section that does not pass the gauge control, it will be added to a list
that appears below a list of cross sections in the project window. This list is not saved with the
project

18 Bolts Report

This report lets you see areas that remain to be excavated and can export the data
calculated as 3D point or points to stake (station, offset and elevation).

The parameters to set are the range of stations. The minimum height regarding the
vertical alignment over to where we analyze the cross section to find areas that need to be
excavated.
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5
Calculate bolts @

Initial Station 2832.000
Final Station 3420000
Minimun height 1.000
Minimum Thickness 0.050
Step 0.200

Layers to use

[= Seccionl
@ Capal
= Seccion2

@ Capal

Figure 61 - Bolts calculation

The minimum thickness control this value for the area to be excavated. If we have a
vertex with a thicker area to which it belongs it will be included in the report.

With the step parameter control vertices that we generate within each area to be
excavated.

The report shows the bolts with its position regarding the development of the theoretical
section. To export the data we use the button "Export bolts".

[ES TepScancyr for Tunnels - Proyectol caner\sCancyr3d| ia\proyecto] a = —
File Edit View Points CrossSections Tunnel Tools Help

Proyectn
- Proyectol

i1- Paints cloud E|D‘ﬁ‘

Horizontal alignment

@ wa wea / 750 | vertical Factor | x1

Horizontal aiignment Vertical alignment Superelevations | Bases | View | BoltsReport | Bolts Report x

Vertical alignment. Station Bulén 1 Bulén 2 Bulén 3 Bulén 4
Superelevations

Bases 2832.000 6.862- 14,649 7.282- 11,297 11,441 - 13,560 14,136 - 14,558

2833.000| 4.616 - 14.651 12.859 - 14.558

2834.000| 1.703 - 14.514 11.863 - 14.558

2835000 0.236- 1,115 1302-6.302 6.965- 13.935

2836.000 0,212 - 1,299 14,114~ 14,558

2837.000 0.189 - 2.758 14.109 - 14.558

2838.000 0.134-1.132 4.323-5.587 6.085-9.159 9.423-13.569
2839.000 0.150-2.128 2.344- 5,471 5760 - 14,687

2840.000 0.250-1.266 2,001-5.038) 8,840 - 13,118 13,537 - 14,558
2841.000 0.092-0.984 2.230-5.305 7.052-8.42513.082 - 14.558
2842.000 0.003-1.083 6.115-7.367 3.952-11.052 11.611-12.203
2843.000 0.241- 1,154 13.605 - 14,558

2844.000 0.151-0.973 3.841-6.761 7.301-8.530 9.429 - 14.019
2845.000 0.800 - 14.468 5.353 - 6.865 14.422 - 14.558

2846.000 0.196-0.970 4.661-6.030 9.615 - 14.558

2847.000 0.071-0.641 0,901-3.262 5.826-6.192

2848.000 0,050 - 0,452 14,267 - 14,558

2849.000 0.036-0.45% 3.256-4.775 56.492-8.238) 9.623-11.172
2850.000 0.085 - 0.98¢

2851000 0.022-0.281

2852.000 0,037 -0.476

2853.000 0.138-0.921

2854.000 0.108-1.883 2.441-3.082 4197-4.61712.116 - 14.55
2855.000 0,057 -0.316 13.711- 14,642

2856.000 0.116-0.563  3.361-8.110/11.220 - 13,775 13.843 - 14,558
2857.000 0.024-0.190 9.376 - 13.652 14.349 - 14.558

2858.000 0.201- 2.407 11,184~ 14.558

2859.000 11,119 - 14,688

2860.000 0,009 - 0,093 12,100 - 14,136 14,311 - 14,558

2861.000 0.056-0.596 3.551-4.525 11.806 - 14.558

2862.000 0.012-0.121 2.340-3.563 6.931-14.678

2863.000 1079- 1,164 2.520-2.794 5.324-8.741 9.065- 10304
2864.000 1701-3.481 3,731-4.53113.292 - 13.69413.740 - 14,659
2865.000 1.845 - 4.090 14.558 - 14.693

2866.000 3.238 - 3.908

2868.000 14,475 - 14.558

2869.000 14,268 - 14.558

2870.000 0.568 -0.905 11.816 - 14.558

2871.000 8.525 - 13.534

2572.000 13,617 - 13,809 14.520 - 14,558

2873.000 14,224 - 14,553 14,558 - 14,632

2574.000 0.569 - 1.100 14.554 - 14.693

2875.000 10.875 - 13.385 14.558 - 14.666

276.000 14,981 - 14.638 =

I

Templates
Cross Sections

Selection
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19 Circle fit

In case of a circular tunnel can generate a report by fitting a circle in each cross section.
saving for each one the horizontal and vertical displacement, as well as radius.

The minimum height parameter is used to cut the cross section and thus disregard the
bottom. Using this cut-off cross section the program search for side and top extents in order to
calculate a circle passing through these three points.

B TepScancyr for Tunnels - Proyectol [DescanensCancyr3d\eica unapreyecrol Y P B B e e el

File Edit View Points CrossSections Tunnel Tools Help

Oes DOFPP| & QRG] ECTHm B
SO SO0 \@@ oo e | P T verscalFactor |11 G @ Y oM 1

Eave ) Horizontal alignment Vertical alignment Superclevations | Bases | View | (Girde fit
= Proyectol

- Peints cloud 4 Q 2|

- Horizontal alignment & l‘_" ‘ D | ‘

- Vertical alignment Station x ¥ z DespX Despz Radius 2

fl- Superelevations

Bases 2832.000 585538.613  4796753.093 17.865 3.402 4012 4,105 E

i Templates 2833.000 585539.545  47965753.455 17.580 3.383 3.754 3.842

H 2834.000 585540.176  4796754.642 16.701 2.484 2.802 3.385

fl- Cross Sections
2835.000 585540.887 4796755809 16,184 L1820 2412 3.478
2836.000 585541735 4796756.201 15.849 1.555 2,104 3.352
2837.000 585542.632 4795756.661 15.655 1.432 1.937 3.433
2838.000 585543.488  4796757.230 15.791 1.191 2.100 3.761
2839.000 585544.283  4796757.970 15,721 0.76% 2,057 3175
2840.000 585545.605  4796757.266 15,710 1.884 2073 3.142
2841.000 585546.185  4795758.590 15.001 0.840 1.391 3.768
2842.000 585546.860  4796759.658 14.218 0.06% 0.636 4.345
2843.000 585548.399  4796758.361 16,450 1815 2894 3774
2844.000 585549.176  4796759.149 15,380 L1342 1.851 3.495
2845.000 585550.395  4795758.725 16.203 2.159 2.701 3.426
2846.000 585551.104  4796759.700 15.570 1.486 2.095 3.487
2847.000 585551755  4796760.830 14.748 0.649 1298 3.909
2848.000 585552.611 4795761402 14.456 0.406 1035 3.947
2849.000 585553.531 4795761.798 14.217 0.343 0.823 4.087
2850.000 585554.566 4796761.877 14.585 0.631 1.228 3.973
2851.000 585555.374 4796762582 14.246 0.296 0.906 4.179
2852.000 585556.352  4796762.819 14.212 0.359 0.899 4.097
2853.000 585557.597  4795762.325 14.858 1.251 1.572 3.487
2854.000 585558.424  4796762.975 14.784 0.925 1.525 3.636
2855.000 585559.197 4796763.773 14.336 0.441 1104 3.895
2856.000 585560.297  4796763.676 14.655 0.903 1.450 3.968
2857.000 585561.005  4795764.652 14.028 0.235 0.850 4.110
2858.000 585562.362  4796763.853 15.291 1.452 2138 3.421
2859.000 585562.767 4795765.657 13.817 0.103 0.693 4317
2860.000 585563.760  4796765.853 13.876 0.054 0.773 4.224
2861.000 585564.846  4795765.795 14.196 0.481 1126 3.950
2862.000 585565.651  4796766.505 13.856 0.091 0.813 4217
2863.000 585566.534  4796767.003 13.544 0.074. 0.528 4.364
2864.000 585567.482 4795767.322 13.612 0.048 0.623 4381
2865.000 585568.408  4795767.702 13.589 -0.086 0.627 4.394
2866.000 585569.372  4796767.977 13.538 -0.013 0.603 4.463
2867.000 585570.305  4796768.338 13.568 0.033 0.660 4.452
2868.000 585571.228  4795768.724 13.624 0.078 0.743 4,405
2869.000 585572.177  4795769.041 13.545 0.049 0.691 4.364
2870.000 585573.096  4796769.441 13.503 -0.108 0.676 4.35%
2871.000 585574.062  4796769.710 13.920 0.030 0.620 4,909
2872.000 585575.008  4796770.035 13.391 0.010 0.618 4413
2873.000 585575.914  4795770.463 13.468 0.107 0.722 4447
2874.000 585576.852  4796770.815 13.387 -0.110 0.668 4413
2875.000 585577.796  4798771.145 13,324 -0.098 0.632 4,401 i

X=584768.346 Y=4796563 054 Z=0.000 Station=2+075.085 Desp=-143.331 Azimuth=60777 Selection
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20 Inspection map
With this command you can export an image with the representation of the tunnel
projected on the theoretical section.

The generated image is the result of taking each point, measuring their distance from
the theoretical section and its development, giving color and Y coordinate respectively. In the
resulting image, the points below the alignment correspond to the points to the right of this
(positive displacement).

- “
Inspection map ﬁ
Layers to use
Initial Station 1862.011
Secconl
Final Station 1917.762 =) Seccion
@ Capal
Image width 1024
(= Secdon?
Scale 0.055 m by pixel
. @ Capal
Representation @ Discrete  (7) Continuous i
) Capa2
Alignment position @) Ground center () Key center B Secdon3
MNegative values @ Capal
Minimum 0,200 = 51
- @ Capal
rorge [ -
= 52
Divisions [5 v] )
@ Capal
Positive values =1 53
Madmum 0.200 @) Capal
Renge | -
Divisions ’4 ,]
[ Save Configuration... ][ Load Configuration. .. ]
Cross Sections
Draw Cross Sections [E:‘\escaner‘.,sCancyrErd\guind'm‘.aplitop‘DISEﬁD.trb V]
Output
h

Figure 62 - Maps inspection parameters

The parameters to set are the range of stations, the minimum and maximum values to
color. They represent the distance to the theoretical section and the size of the output image.

If you use the button “Apply”, the program will show you the image result without
closing the “Inspection map” window.

It is possible to choose different range of colors for positive values and negative values,
edit the range colors and the value intervals.
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Configure range of colors ﬁ

Colors for negatve values Colors for positive values

0.000 - -0.040 @ 0.000 -0.050

-0.040 - -0.080 D 0.050 -0. 100

]
=
o010 (W)  owo-0aso [ [ configure intervals (e |
]
(]

0120-0.150 (1] 0.150-0.200 intervdls

0.050
-0.160 - -0.200 @ More than 0,200

0,100
Less than -0.200 @ -

0.150

e . 00

[ OK ][ Cancel ] [ O ][ Cancel ]

The resulting image will always be a little bigger to draw the color scales on each side.

TSy o Tl oot DAy v 5

Fichero Edicion Ver Puntos Perfiles Tinel Herramientas Ayuda

OcEHE @ #FF & QAR 200 L
© O/ /O OFH |G o f I e (G OB Y B
] Eje en planta

=-Proyectol
- Nube de puntos - 0.200

Eje en alzado Peraltes

34200

Mapa de inspeccion

Bases | Vision | Mapa de inspeccion

e en planta

- Eje en alzado

- Peraltes
Bases

- Secciones

- Perfiles

0.040

8- -0.000

-0.040

Seleccion

Figure 63 - Inspection map

21 Orthoimage

Just like Inspection map command, but this time using color or intensity of each point.

22 [TcpScancyr Advanced] Import DXF
Gives the possibility of import a DXF and show it in the point cloud.

© APLITOP 2015 64



TcpScancyr for Tunnels Reference Manual

23 [TcpScancyr Advanced] Draw 3D Polylines

Draw 3D polylines over the point cloud. To draw the polylines, first we have to create a
new user layer and select it like the current one. Then we use the “Draw polyline” option from
the toolbar.

The user layers and its polylines will be saved in a DXF file linked to the project with
name <project> user.dxf, inthe same folder of project file.

24 Cross Section editor

The program includes a cross section editor which can be used to modify any project
cross section. If you have defined the template, this will appear with a cross section to be
edited. However, you will not be able to make any alterations, is only displayed as a point of
reference.

The central part of the editor has a tab at the top that indicates the cross section being
edited. If there is an asterisk at the end, the cross section has been modified since the last time
it was saved.

Next the editor's operational mode is displayed. This is common to the cross section
editor and the template editor. You should pay attention to the status bar, which will show
information on the current state.

e If you click on the cross section, this will be marked as selected. You will see the
position of each vertex in a green square.

e If you click on vertex or an edge, you will move on to the “Modify” state. Now you can
use the cursor to drag the selected element to the desired position. If you double left
click you can stop dragging the selection and return to the Selection state.

o Keying “Esc” will enable you to exit the current state.
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o If you are in the Selection state and have selected a selected a cross section,
this will be deselected.

o If you are modifying a figure, the modification will be cancelled and you will
return to the Selection state.

. Cross Sections editor - T T— —— Y e

File Edicion View

QRO 9 ¢ [Fie 0./ 00 & 3 &0Weedons [
I OIS B

A wwa )

%=0149 V=0.416 Selection

Figure 64 - Editing a Cross Section

On closing the editor you will be asked if you want to save any changes you might have
made to the cross section.
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25 Tool Bars

In order to access the application's various options use the toolbars beneath the menu
bar. Depending on the part of the program you have active, these bars may appear as disabled.

The application’s tool bars are as follows:

25.1 File
In order to access the most common file menu options there is a toolbar in the main
window.
File @
Q6

Figure 65 - Project File Toolbar
The icons from left to right are:
New Project: Opens a dialog box in order to create a new project.
Open Project: Opens the file selector to load an existing file.

Project Properties: Opens a dialog box in order to change certain areas of the
project.

Save Project: Saves the current project without asking the user for the name. For this
option to be enabled, the project should already be located on the computer.

25.2 View
Allows you to change the projection type and drawing view. If you are viewing a 2D
drawing, these options will be disabled:

|é|®@@|<®= |

Figure 66 - View Toolbar

The icons from left to right are:

Projection Type: This option will be enabled in the case of 3D drawings. When
enabled, orthographic projection will be applied. With this projection, the size of objects will
not be based on their distance from the camera. If the option is disabled, a perspective
projection will be applied. In this case, the size of the object will depend on their distance from
the camera.

Front View Points the camera toward the Y axis
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Top view: Points the camera toward the Z axis
Side view: Points the camera toward the X axis

Rotation center: Select a point into the drawing area (there must be something
drawn) to change the rotation center.

25.3 Drawing

With this toolbar you can control the position and enlargement of the drawing.

If perspective projection is enabled, the zoom in, zoom out, enlarge extension and
enlarge windows icons will be disabled.

Figure 67 - Standard

The icons from left to right are:

Zoom in: Zooms out of the drawing from its middle. One can also use the mouse
wheel by moving it forward, but in this case the zoom point will be the position of the mouse.

Zoom out: Zooms out of the drawing from its middle. One can also use the mouse
wheel by moving it forward, but in this case the zoom point will be the position of the mouse.

Zoom Extension: The view is enlarged or reduced so as to see all the items in the
drawing, only taking into account the visible layers.

Zoom Window: To zoom in on an area of the drawing, the first click of the mouse
marks a corner of the window, and the second marks the opposite corner.

Pan: The drawing can be moved by clicking on the window and moving the mouse
without letting go of the window.

25.4 Layers

You may hide or display the layers that make up the drawing. For this reason you need
to open Layer Control and select the light bulb icon. The name of the layer cannot be altered.

Layers

e |
T CECE Bl

Figure 68 - Layers

[TcpScancyr Basic] By clicking on the Set Up icon you can change the background
color, the reference axes and the zoom and selection windows.
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i ﬁ‘ [ Configuration Eq

Configuration

Drawing | windows - Windows

Selection window:  Filled [¥] @

Backaground color @
Capture window:  Filled [¥] [E

Coordinate Axis
Axis colar X Zoom window: Filled @

Axis color

Axis color Z

o LN |

Vigible axis

[ Ok ][ Cancel ] [ oK ][ Cancel ]

[TcpScancyr Advanced] Pressing configuration button we can see the list of layers
sorted by group. This dialog allows also to hide layer groups, remove layers from groups “Dxf”
and “User”, as well as create new layers in this group.

i B
Layer Configuration ﬁ

Groups Layers

v 0 v | DNF_D

v Axis v | DXF_Theoretical_Alignment

v Bases v | DXF_Real_Alignment

¥ Points v DXF_Text

v Cross Sections v | DXF_Design

v Templates v | DXF_Destroy

v v | DXF_Format

v | User v DXF_Layerl
v | DF_Layerl_Ctripnt
v D¥F_Layer1l Dimensions
v | DXF_Layerl Text

Delete group... Delete layer... | Mew layer...

[ OK ] [ Cancel
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Layer Cenfiguration 23

Groups Layers

v 0 v newlLayerl
Axis ¥ newlayer2
Bases

Points

Cross Sections
Templates
Dxf

User

LA IR NI NI WL HIL

i N
Mew layer &J
Mame newlayerd

Colour @

[ OK ][ Cancel ]

[ Delete layer... H Mew layer... l

[ O ][ Cancel l

25.5 Grid
Includes buttons for enabling or disabling the references on the drawing currently
being viewed. They will only be enabled when it is a 2D drawing.

Figure 69 - Grid

The icons from left to right are:
Axes: Draws the XY axes on the drawing if they are available.
Grid: Enables or disables grid view on the drawing.

Grid properties: Displays a dialog box allowing grid values to be changed.

25.6 References to Figures

References to objects allow you to quickly select exact geometrical points in existing
figures, without having to know the exact coordinates of those points. References to objects
can be used to select the end point of a line or arc, the midpoint of a circle, or any other
geometrically significant position.

When more than one reference is activated, the closest of all the enabled ones will be
displayed.
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E@O//@O‘l

Figure 70 - References to Figures
The icons from left to right are:
Point: Marks a point as a reference.

Close: Marks the point closest to the cursor position, applicable to any figure, except
the points.

End point: Marks the edge of the figure, or of one of its parts that is closest to the
mouse position. Does not apply to circles.

Midpoint: Marks the midpoint of the figure.
Centre: Marks the center of the figure closest to the mouse.
Quadrant: Marks the four extremities of a circumference.

25.7 Points Selection

When viewing a points cloud or cross sections you may select the points to be marked
as filtered or remove this mark.

Having selected the points, these will appear marked. The right-hand icon will open a
context menu, allowing you to filter points (Eliminate Selection), or remove the filter mark
(Include Selection).

In the case of being selected by polyline you may use the option “Select” in order to
finish the polyline and select the points that are within.

[ e
.Selectlcm

iz L8

‘|

Figure 71 - Points Selection

The icons from left to right are:
Remove: Removes the points selection mark.
Window: Select the points via a rectangular window.

Circle: Select points via a circular window by first marking the center of the circle,
moving the mouse to select the radius.

Polyline: Select the points via a polyline. By clicking on the left-hand icon you may add
vertices, in order to finish the polyline, open the context menu with the right icon and select
the corresponding option.
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25.8 Scale

Depending on the drawing you are viewing, you will be able to change the vertical
scale factor.

 Vertical Factor | x1 ‘l

Figure 72 - Scales

The applicable values range from x1 (normal scale) to x10, if you need a greater value
you may write it in Control.

25.9 Help

Figure 73 - Help

The icons from left to right are:

Measure distances: This command allows one to measure distances between two
points, by first selecting the initial point of the measurement, and then the final point. The
distance measured will be displayed in the status bar. It is advisable to activate the most
necessary references to figures, or else the application may return incorrect data if it does not
use the coordinates of the point you believe has been selected.

After the second point is selected, the next window appears.

Initial point | Final point Distance

329551.370 329556.781 5.411
3139729.088| 3139730.507 1,419
94.431 94.859 0.427

3156976.853| 3156978.830 5.594
3156976.855| 3156978.831 5.610

Figure 74 - Measurement between Two Points

The values of the initial and final point in row XY, XYZ represent the distance from the
origin to the point on the XY or XYZ plane respectively.

Number Edit: Displays the following window, where the coordinates can be entered
manually. If it is a 2D drawing, the Z coordinate control will be disabled.
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Figure 75 - Manual Coordinates

After entering the coordinates, press OK. In absolute coordinates mode, the entered
coordinates will be added. In relative coordinates mode, the entered coordinates will be
considered increments since the last point entered.

25.10Points

Change points size, the value is unique for all points

25.11 Modify

Commands which allow you to modify polylines.

EEEEIER

Figure 76 - Tools Used to Modify Figures
Insert vertex: Inserts a vertex at the selected point. It must be near an edge.

Eliminate vertex: Eliminates the selected vertex. It is advisable to have selected the
polyline to see where the vertices are.

Eliminate range of vertices: Marks two vertices, with all the vertices between them
deleted.

Eliminate vertices window: Marks a checkbox with the mouse and the vertices
inside it will be deleted.

Join Polylines: This command allows you to join two polylines. Firstly you will need to
draw a polyline that intersects the cross section at two points. You can then use this tool to
select the cross section and then the polyline you have created.

Due to the fact that the points that make up the cross section are ordered by angle,
there are cross sections that will emerge badly. Using this tool to join polylines you can repair
these cross sections.
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Figure 77 - Cross Section with errors

Draws a polyline that intersects the cross section. For the intermediate vertices you can use
the reference tool in order to ensure that the same vertices are used as for the original cross
section but taking them in the correct order.

Figure 78 - Polyline Manual in Purple

Using the Join cross sections tool, first select the cross section and then the polyline. The
program will automatically join the two polylines.
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Figure 79 - Corrected Cross Section

25.12 Shapes
sapes T ]
[72°]

Figure 80 - Create Shapes

Using this toolbar you may create figures to add them to the drawing. From left to
right these are lines, polylines and circles.

It is currently only possible to create polylines in order to join them to the cross section
and thus correct any angle-ordering errors.

In future versions these tools and other new additions may be used to graphically
create template.

25.13 Move

Commands used to move figures.

[ Move @

|5.§%§ ‘

Figure 81 - Move Figures

From left to right, these are as follows.

Move figure: First select the figure to move, then select a point as the origin, and
lastly select a point as the destination. The figure will be moved by the vector formed by
destination - origin.

Move figure to the origin: First select a figure, then assign a point of origin. The
figure will be moved by the vector coordinate origin - point of origin.
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Copy with reference point: This command functions as previously (Move figure to
the origin), but the figure will be copied to the clipboard. Then go to the layer that is to be
modified and paste in the figure using Ctrl+V.

The best way to assign the origin or destination coordinates is to use the references to
figures, or enter the coordinates manually, using the Coordinates command.

25.14 Utility toolbar

In order to make the application more comfortable there is a toolbar displaying the
most-used points options. This bar will only be enabled if you are viewing a points cloud.

Utilidades
(|

[@c7a |

Figure 82 - Points Tools

From left to right these are, information, auxiliary windows, filters, symbols, color
range.

Use the Information icon to consult details on any point on the points cloud. An
information window on the selected point, depending on the available data (alighment,
gradient), some of the field will be disabled.

_l_nfonﬂat'\url
Property Value

k] 320531588
Al 3139723.174
Z 94,519
Station 2084, 177
Offset 2,652
Gradient spot he 86,424
Spot height Dif, 8.095
Azimuth 279.574
Slope -0.00500022
Left Supereleva  -2.00000000
Right Supereley,  -2.00000000

Figure 83 - Information Associated to a Point

The "Color Range" control is used to change the colors applied to a symbol without
having to recalculate it.

If you have closed any of the floating windows (except filters) you can bring them up
again by clicking on “Auxiliary Windows”.
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26 Data Tables

You will then see a number of elements which appear in different areas of the
program. These function in the same way, adapting the application to the data in question.

In various parts of the program you will see a table featuring a series of icons. In
general the type of data displayed will vary (horizontal alignment, list of volume), although the
way they function will be the same.

Depending on the associated data, some of these options may be hidden or disabled.

EROEREE @

Figure 84 - Generic icons, all visible and enabled

The action which correspond to each icon are as follows, from left to right.

Open: Opens a file in order to change data. If you are in "Horizontal alignment" you
can load an alignment.

Save: Saves file data. The format will depend on table data.

New: Creates a new data entry. A dialog box will appear allowing the various fields to
be filled in.

Edit: Edits the selected row. A dialog box will appear allowing fields to be altered.
Delete: Deletes selected table elements.
Search: Opens a dialog box allowing you to search for data.

When you carry out a search, the corresponding element will be marked so that it
coincides exactly with the given parameters. If there is no corresponding element, the nearest
element will be marked.

More than one parameter may be specified per search. For example if you wish to
carry out a search on the horizontal alignment, writing a radius = 150, station 1000, the
application will search for the curve or clothoid with a radius close to 150 and a station close to
1000.

Find in table X

Fields
Type - | Station

¥ Coord Y Coord

Azimuth Parameter

Radius 150 Length

Previous Next Cancel
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Figure 1 — Search for an element with radius 150

Delete All: Deletes all the data from the table.

Export: Exports data to a number of formats. Firstly a dialog box will be displayed,
allowing you to select the data to be exported and its format. The tool also allows you to
delete the fields to be exported without changing the order.

Depending on the table to be exported, the group of columns will vary. As an example,
the list to export a horizontal alignment is shown.

-
Export table - .- Iéj
Columns Output format
Type Station @) Text

() Excel

X Coord ¥ Coord .
@ @ ) Html

Azimuth Parameter
Radius Length

File

Browse...
0K Cancel !

Figure 85 - Exporting Surface and Volume Lists
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27 Configuration
The following are the various Configuration dialog boxes.

By clicking on “Restore” you can change the current values to the default values. This
change will only affect the page you have selected.

27.1 [TcpScancyr Advanced] Drawing

It allows to change background and axes colors.

Configuration @

Drawing |Windows I Horizontal alignment | Vertical alignment I HES B

Background color [E

Coordinate Axis

Axis color X @
Axis color ¥ @
Axis color Z @

Visible axis

o) [cona

Figure 86 — Drawing configuration

27.2 [TcpScancyr Advanced] Windows

It allows to change selection, capture and zoom window colors.
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Configuration ﬁ

Drawing | Windows I Horizontal alignment I Vertical alignment I ] [

Selection window:  Filled [¥] @

Capture window:  Filled [¥] @
Zoom window: Filled [¥] @

&) [

Figure 87 — Windows configuration

27.3 Horizontal Alignment
Allows one to change the colors and distances of the short and long marks, as well as
the color of the unique points.

f Configuration - lé]‘
Horizontal alignment | vertical alignment | superelevations I Crog/ 4 |
Options
Interval short mark 10.000 D
Interval long mark 100,000 E]
Singular peints E]
Line E]
Curve D
Clothoid ]
Real alignment D

Figure 88 - Alignment Configuration

Short mark interval: The distance in meters between the short marks. Alongside is
an icon for assigning them a different color. The “Options” icon can be used to configure the
format of the marks.

Long mark interval: The distance in meters between the short marks. The mark color
and format can also be configured.

Singular points: Only the color and format of the unique points can be configured.

Line, Curve, Clothoid: The color of each type of alignment section.
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Real alignment: The color of the alignment calculated with cross sections and
sections.

® Format of the marks and unique points.

Dimensioning mark @
Marks
Text height 10 -
Fixed length 8
Dimensioning Texts
' Mo text
~ Align to the left
@ Align to the right

Figure 89 - Format of the Short and Long Marks
Mark length: Length of the mark. The line will be perpendicular to the alignment.

Extension length: If one draws texts, this value marks the extension of the mark
towards the attached text.

Align texts: Texts can be aligned to the left, the right or not aligned at all.

Dimensioning mark &J

Marks

Text height 14 -
Fixed length 16
Dimensioning Texts Text Position
) No text ) Interior

_) Align to the left @) Excterior

@ Align to the right

Figure 90 - Format of Unique Points

The options available for the unique points are the same as for the short and long
marks. One can also indicate if the text is inside or outside.

27.4 Vertical Alignment

Allows the appearance of vertical alignment to be changed.
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f Configuration &J
Horizontal alignment |; Vertical alignment || superelevations I Crog ‘| *
Options
Text height 1.000
Interval short mark 10.000 i
Interval long mark 100.000 EI
Singular peints I:I
Gradient w [
Real gradient I:I
Upper ground Iil
Lower ground i
Restore Cancel
h

Figure 91 — Vertical alignment options

The vertical alignment colors can be changed, as can the previous gradient, vertical
lines and text.

Text Height: Height of text in meters.

Short mark interval: The distance in meters between the short marks.

Long mark interval: The distance in meters between the short marks.

Unique points: Color of the unique points. These are drawn on the following points:
e Station - tangent

e Station + tangent

e Station if the tangent equals zero.

Guitar: Color of the separation lines and legend.

Gradient: Color and thickness in pixels of the horizontal alignment:

Real gradient: The color of the alignment calculated with cross sections and the
template.

Upper ground: The color of the maximum height between the intersection of the
vertical line that passes through the alignment and the cross section.

Lower ground: The color of the minimum height between the intersection of the
vertical line that passes through the alignment and the cross section.

27.5 Superelevations
Allows the color of the left and right superelevations, as well as the size of the text in

pixels.
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r b
Configuration — l&]
tions | Cree 4 | *

Horizantal alignment | Vertical alignment |; Superel

Colours

Left Superelevation E] Right Superelevation [i]

Stations Text D Dimensioning line D

Dimensioning

Textheight 14 -

Figure 92 - Superelevations Configuration

27.6 Cross Sections

You can change the color of the elements which appear when you are viewing the
cross sections. As you can see, no control appears to change the color of the points as these
will appear with the color of the applied symbols.

r 5
Configuration l&]

—

Vertical alignment I Superelevations |§\_(_?_.I_'Dss__§95y9_|j§"§ 4w

Colores

Profile E] Underexcavated volume [:]
Overexcavated volume E] Dimensions D

Cotas de los puntos de control

() Minimurn Distance
@ Distance perpendicular to Template

[¥] Zoom Extension after Cross Section modification

Figure 93 - Cross sections Configuration
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