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Tunnels Cross-Section Generation From

This software computes cross sections of tunnels for roads and railroads, from laser scanner

data.
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First the program requests the
main project information, such
as horizontal and vertical
alignment and superelevations
through numerical entry or by
means of the conversion of other
commercial formats (LandXML,
Inroads, etc.).

Optionally the station’s
coordinates can be inserted, that
is, the locations where the
scanner has been placed.

The data entry is interactive and
it is supervised, controlling |
overlaps and other possible ==
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mistakes. The presentation is dynamic, being able to view
graphical information, including dimensioning.

Templates Definition

S|multaneously the analytlcal and

It is possible to define the
theoretical template of the tunnel,
which can consist of several
layers, by means of numerical
entry or importing a DXF file with
the polylines that define the
geometry. The template vectors
can be fixed, variable or
camberable.

Also it is necessary to indicate the
relative position of the template
with regard to the horizontal
alignment and the elevation, the
thickness of roadbed, the criteria

of application of the
superelevation, the  destroy
height, etc.

The templates can be applied to the station’s different ranges. Control points can be defined
for every layer. These points will be used to calculate the deviation from the horizontal

alignment.
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Management of Scanned Points

Once the data is defined, information of the scanned points is added by means of a set of
ASCI! files of coordinates, also the intensity and RGB color of every point can be incorporated.

Also it can import files from Topcon (*.clr, *.cl3), Cyclone (*.pts, *.ptx), Leica HDS 4500/6000
(*.fzs), Leica Nova MS-50 (*.xcf), FARO (*.fls), LIDAR (LAS/LAZ) and E57 (*.e57). This
application can use any number of files if it has available space in disk. Also it is possible to
export a percentage of points of active project.

All the points are analyzed with regard to the horizontal alignment and they are classify
automatically, being able to be viewed as a whole or by portions.
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the horizontal alignment, difference
of height regarding the vertical
alignment, angle, inside/outside,
distance to the base station, or by
natural color. The range of color is
defined by the user.
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Viewing
The points can be examined with a 3-D view, with the possibility of changing to an orthogonal
view or to a perspective view using the corresponding icons. If we activate the perspective

projection, the position of the camera can be controlled directly over the horizontal alignment
or in a relative position, allowing modifying the station and the height.
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Project

Horizontal alignment Vertical alignment Superelevations Bases  View  Points cloud

Proyectel

Peints cloud
Herizental alignment
+- Vertical alignment

+- Superelevations
Bases

Templates

Cross Sections

Station 7702.828 '

Height 1.500| [JTurn the camera with the alignment

Position (@) Over alignment () Relative to the alignment

X=396262.504 ¥=0.000 Z=465.373 Rotation

Other controls are zoom out, zoom in, zoom window, pan, 3D orbit, show or hide layers, grid,
etc. Also it has tools as information of points, measure of distances 3D, etc.
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Filtering Tools
This program incorporates a series of interactive tools for filtering points by different criteria:

Distance to the project template

Displacement with regard to the horizontal alignment
Height difference

Angle regarding to the origin of the project template

The majority of the filters have as parameters the station’s range, as well as the values of
minimum and maximum. The volume that defines the filter to apply in the space is viewed in
an interactive way.
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The filtered points are marked over the cloud of points and are deactivated, they won't be used
for a posterior calculation of profiles. In addition the filters can invert the selection, be restored
and combined between them.

Also it is possible the graphical manual selection of points by window, circle or polygon.

Calculation and Edition of Cross-Sections

Now with all the compiled information it is possible to calculate the cross sections, and it is not
needed to give the theoretical template of the tunnel demanded by most of the commercial
applications.

For it we specify the station’s range, the interval of generation, and the bandwidth we use to
select the plane closed points that every cross section define.

The cross sections can be calculated perpendicular to the vertical alignment, or perpendicular
to the XY plane. Also can be computed by regression.
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The filtration of the cross sections can be activated to eliminate peaks. Only the activated

points are used in the calculation.

The program incorporates a powerful cross sections editor. It has options for add, move or

erase vertices, apply filters, etc.

Also it offers the possibility of deactivating invalid points by rectangle, circle or polygon and re-
calculating the cross-section. Cross sections can be open or closed, and it can be discarded
those with not enough information for they not to take part in the volume calculation. Every

project can have associated several cross section files.
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frontal view, showing or
hiding the cloud of points,
dimensions, etc.

If the project template has
been defined, the infra and
over excavation zones and
their numerical values appear
with different colors.

The cross sections can be
exported to DXF in 2D or 3D,
in an individual or in a whole
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form, with many options
about the elements to include.

Also you can join cross section files, open and close cross sections, calculate parallel cross

section given an offset, export profiles to other file formats, etc.
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Drawing of cross sections

The program can also export in 2D or 3D one or a range of cross sections to a DXF file, and
you can customize the paper format, drawing options, scale, labels, etc.

2 ] ] 3.3
Statlon LR A3 Station LR E AN Statlon B %5825
Graclent Spot Helght 1287 Gradient Spot Helght 1268 Gradlent Spot Helght 1249
Excovated Area 49.846 Excavated Area 50,706 Excavated Area 50,433
Copal Copal Cagu
To be Excavated 3.284 To be Excavated 2.64L To be Excavated .820
Inslide 49,751 Inslce 50,395 Inslde 50215
Outside 0.095 Outside 0311 Outsicde 0217

Station 3 Station 34280 Station 1
Gradient Spot Helght 1022 Grocient Spot Helght 1.009 Gradlent Spot Helght 0.996
Excavated Area 51.087 Excavated Area 51387 Excavated Area 51824

Capal Capal Capal
To ke Excavated 2670 To be Excavated 2.:28 To ke Excavated 2.707
Inside 50.366 Inside 50.407 Inside 50.329
Outslcle 0721 Outside 0.980 Outslde 1495

Reports

If the templates have been defined, the program calculates automatically the areas and
volumes inside and outside the template, as well as missing, separating the advance and
destroy results. These data can be drawn over the cross section or generate a report to print,
export to Excel or HTML.

Areas and volumes report ==
= Tgn‘l‘?fn::ahel Vccmp‘eteﬂ | Adva@ Destroyl : _—
First Station =0, ¥ R B &
Final Station = 3 @‘l—] BB’ g‘
Horizontal alignm I -
Superelevation= Station ‘ Area Excav | Area Missing  ArealIn ‘ Area Out Excav Vol | Missing Vol =
Destroy Height = 2665.000 39.755 64,908 38.172 1.583 0.000 Il
B-Layers 2666.000 63.925 64.657 59.992 3.933 51.840 64.783
~layerd 2667.000 65.119 64.616 61.488 3.631 64.522 64.637
2668.000 63.855 64.913 61.191 2.664 64,487 64.764
2669.000 64.581 64.934 61.170 3.411 64.218 64.924
2670.000 64.943 64.722 61.382 3.561 64.762 64.828
2671.000 64.396 64.798 61.306 3.590 64.919 64.760
2672.000 64,478 64.881 61.223 3.254 64.687 64.840
2673.000 64.252 64.853 61.252 3.001 64.365 64.867
2674.000 62.582 65.066 61.038 1.544 63.417 64.959
2675.000 62.666 65.124 60.980 1.686 62.624 65.095 =
< | " | »
Totals
Template1 Layer1
ExcavVol 10341.450 m?
Missing Vol  10903.667 m?
In Vol 10016.675 m?
_ Out Vol 324.778 m?
A il 4
o ]
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Using profile comparative option you can calculate an area and volume report from cross
section files, or from a cross section and an offset.

Another utility is calculate the real alignment by regression using control points defined in
template, extreme points of every cross section, dividing the template in equal parts or fitting
circles.
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Horizontal alignment Vertical aignment Superelevations | Bases | View

- Station 406.500
- Station 454.499
il Station 557.063
- Station 578.806
- Station 600.549
@ Station 797.122
- Superelevations
Bases

4 Templates =
- Profiles Calculate horizontal alignment by decrease =)
Method = - =
A DB R 3| @
[ B0ER
i ool o Station RealX Real Y RealZ Hor.Df | Ver.Df

Template =

077444 4579999814 56587 003 0027
o 272,000 423976.457 4579999.978 96934 0031 0014
273,000 429975.464 4580000, 101 96925 0.064 0.0%
Diisons 274,000 420974.480 4580000.278 s6.891 0.0 0.051
275,000 429973989 4580000.413 9680 0.060 0.0%
27600 429972499 4580000.554 96.859 <on 0.0%
Loyt 277.000 429971.509  4580000.697 96.827 -0.081 0.107
e 278,000 429970.520 4580000.81 96784 0.088 0.104
279.000  429969.5% | 4580000.980 96.75 0.0 0.116
® Layert 260,000 429968542 4580001.134 96.703 0.094 0.103
281.000 429967.554  4580001.292 96.646 -0.082 0.086
282,000 429966.569  4580001.462 96.606 -0.058 0.086

r 283,000 429965.578  4580001.599 96.566 -0.066 0.086 «

( Calaulate -

Horizontal alignment by regression

X=531.631 Y=105.687 Z=0.000 Station=0+324.108 Height=94.836 Slope=-0.03999980 Panning

The program create a report with horizontal and vertical differences for every layer. They can
be used to check maximum height sign, etc. The alignment deviation is also drawn over
horizontal and vertical alignments, to compare them with project ones.

Also real and theoretical alignment can be exported to DXF as 3D polylines.

Other interesting reports are points on cross sections, control points, gauge report, bolts
reports, etc.

Heotaagzan
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Inspection Map

Using this option a bitmap image is generated, in which the color in each pixel means the
distance to the project template, allowing you to configure the range of distances, color palettes
for positive and negative values, etc.
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on
Station 3+232
Station 24233
Station 3+234
Station 3+235
Station 2+236
Station 3+237
Station 3+238
Station 34230
Station 3+240

Orthoimages

It also can generate orthoimages for the tunnel templates developed using the natural color or
the intensity for of the pixels.
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Tunnel Tour

This program offers the user the simulation of a tunnel tour, placing the user inside this one to
a certain height and being able to control the position, speed, direction and range of the view.
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By means of a panel it is possible to control the position over the horizontal alignment being
able to advance, move back, stop, go to the first or to the last station, or enter it directly.

Also theoretical and calculated templates, the horizontal alignment, surfaces, etc., can be
activated as optional layers. Finally, with this animation we can generate a video in AVI format.

Minimum Requirements

Operating system Windows XP, 7, 8/8.1, 10 in 32 and 64 bits

Peripherals Mouse or pointing device, CD-ROM Reader

Video Card Minimal Resolution 1024x768 pixels, compatible with OpenGL
Disk 10 Gb free disk space

Memory Minimum 2 Gb

Processor Intel Dual Core 2 Ghz or better

File formats Text (*.txt)

Topcon (*.clr, *.cl3)

Cyclone (*.pts, *.ptx)

Leica HDS 4500/6000 (*.fzs)
Leica Nova MS-50 (*.xcf)
LiDAR (*.las, *.1az)

FARO (*.fls)

E57 (*.e57)

Sumatra,9 — Urb. El Atabal

[

E-29190 Malaga - Spain

Tel.: +34 95 2439771 a o
e-mail: info@aplitop.com

Website: www.aplitop.com
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