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INTRODUCTION

This step-by-step instruction will lead you through the workflow procedure in order to get familiar with
the point cloud and rail reconstruction. In addition to the Ferrovia software, three other software’s are
needed for this tutorial: Autodesk ReCap, Autodesk Infraworks and Autodesk Civil 3D. These programs are
necessary to get the exact course of the line that represents the upper edge of the existing rail from the

point cloud. Once you get the lines, the Ferrovia software automatically calculates and draw the alignment
with the BestFit method.

R



1. POINT CLOUD

The user can import and edit Point Cloud, using the ReCap software. If the point cloud is already a RCP
file, then you can skip this part of the instructions and you can start with the chapter »Infraworks«.

1.1 Prepare Point Cloud in ReCap

1. Run the New Project command.

new project X

2. Select the Import point cloud option.

3. Define project name and a place to save your
files. When you have finished, confirm by

pressing the proceed button. import photo to 3D

peint cloud

create new project
first, we need a project name
new project
then a place to save your files

C:/Users/tiholep/Desktop

X cancel v’ proceed

4. Click on the select files to import button and
then select the files you want to import. In this + select files to import
tutorial an e57 file has been selected.

7
'° select folder to import

or
5. When finished, you can click on the Import
button. You can also select advance options,
where you choose decimation grid, define
coordinate system and up axis.

drag files or folders here

6. When the software finished the process, you
can continue in Infraworks. e

decimation

gric
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2. INFRAWORKS

In this tutorial, Infraworks will be used for polyline extraction, which will represent the upper edge of the
rail.

2.1Create a new model

1. Open a new model in Infraworks.

2. Define the name of the model and select the [ Mode!
coordinate system from the drop-down menu.
When you have finished, confirm by pressing the
OK button.

Infraworks will generate a new model.
Sometimes this process takes a few minutes.

Aut

el, the coordinate

Content




2.2 Import Point Cloud
1. Click on the Data Sources panel.
2. Select the Point Cloud option.

3. Find the Point Cloud file and confirm by
pressing the OK button. After the Point Cloud is
inserted in the drawing, the user should
configure that Point Cloud (setting the
coordinate system).

4. Right click on the Point Cloud in the Data
Sources dialog box and then select the

Configure... option.

5. Select the Coordinate System from the drop-
down menu. Be sure that this Coordinate System
It is the same as the one you previously defined
in Infraworks and Recap.

Group by:

&
=8

Date Loaded

%

Mame Projekt Source Point Cloud

Description Type

Geo Location

Coordinate

Position

dinat




2.3 Create Point Cloud Terrain

1. Run the Point Cloud Terrain command. It
opens a new dialog box, where you can confirm .
parameters by pressing the OK button. isplay Point Clouds ¥

r| Point Cloud Themes

Point Cloud Terrain

Linear Feature Extraction

Vertical Feature Extraction
. Image Lookup

.. Export Point Cloud...

2.4 Create Terrain Theme

1. Run the Terrain Themes command. =
; n— E
Content ¥ Display ~ Point Clouds -
g Surface Layers Ctrl+5
E‘ Feature Themes Alt+5

Ei' Style Rules Alt+7

.'|' Component Mapping  Alt+8

Ctrl+7

2. Press the Plus button in the Terrain Themes
dialog box.




3. In the Theme Properties dialog box, define the
following parameters:

- name,

- minimum value,

- maximum value and

- number of rules.

Theme Parameters
Mame: Elevation
Analysis Type Elevation

Minimum Value: i]

Confirm by pressing the OK button. Maximum Value: =
Distribution: Equal

Mumber of Rules:

Minimum Horizontal Sl

Color Range

Transparency: @

Palette Type:

Previ

2.5Linear Feature Extraction

1. Run the Linear Feature Extraction command. B
This function enables automatic and manual A\ E M
option. With the automatic method, you define Display ~ Point Clouds ¥
two points on the rail and then Infraworks <2 Point Cloud Themes
automatically generate the linear feature from
the point cloud data. If this method doesn’t work,
you should use manual method. After running
manual option, you position points along the
target rail, and then double-click to complete the ¥ Image Lookup

feature. # & Export Point Cloud...

oint Cloud Terrain

Linear Feature Extraction

Vertical Feature Extraction

We do this for each rail separately. The result is shown in the following figure.



X Autodesk InfraWorks - Model_SIGRAS_22N

2. Then right click on the feature line and select Extract Linear Feature
the Show Cross Section View option. It opens the
Linear Feature Cross Section dialog box, where
you can view and edit the linear feature. In this
way, we can ensure that the line always
represents the upper middle part of the rail.

Type

Manual Style

LinearFeature/Center Line

Mode

Automatic

To make the feature line as accurate as possible, check the position of the line every meter along the
alignment. You can specify the position in the upper right edge of the dialog box.

Linear Feature Cross Section

Bottomof Curb Ml Breakiine 1 Breakline 2 Breakline 3 .

03 0-+001,000

Center Line Edge of Pavement . Faint Stripe Passing Lane

Top of Curb

Aspect Ratio 2.0 Point Cloud Theme Elevation




2.6 Export linear feature to SHP file

1. Run the Export Point Cloud.... This opens a new F3 ‘
dialog box, where you can choose between [ 4 \ =
different data that can be extract. Display Point Clouds

Point Cloud Themes

Point Cloud Terrain

Linear Feature Extraction

Vertical Feature Extraction

Image Lookup

Export Poi




The user has foIIoYVing thions: e T T T
- ground grid points only,

- linear features, Extracted Ground
- transverse vertices and —
- vertical features. || Ground Grid Peints Only

) ) Extracted Features
2. Select the Linear Features option and select the
SHP option from the drop-down menu. When you P Linear Features
have finished, press the Start Export button.

| Transverse Vertices

3. When the software completes the export, it
opens a new dialog box, where you confirm by
pressing OK.

: Vertical Features SHP
Target C5 SA-SIR-22N ' -
After that you can close the Infraworks. Then Save Folder tiholep/Desktop/Mo...

open Civil 3D and run the Ferrovia software.
START EXPORT

3. CIVIL3D

3.1Import SHP file

1. Open a hew draWing, A Import - \linearfeature_2021-10-25_10-30-07.shp %
Current drawing coordinate system Spatial filter
SA-SIR-22N e
2' Run the Ma |m Ort Command. - SIRGAS datum, UTM Zone 22N Brasil. French Guiana o
Sédto 4B W O Curent display
Driver options

3. Find the SHP file that you created in the
previous step and then confirm by pressing the

Changing these options may affect the layout Define window =%

Drver Opfens. | of the import properties table

Import properties for each layer imported
OK button. Input Layer | Drawing Layer | Object Class_|Input Coordinate System| Data_ | P
linearfeature_|linearfeature__20|<Mone= | sA-sR-22n [ =<None= [=AcaD

4. It opens a new dialog box, where you can
define coordinate system and other parameters.

When you have finished, click on the OK button. | ' _ ’
Load Save [ import polygons as closed polylines
Rails are now imported as polylines. i e e T

oK Cancel Help
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3.2 Import Point Cloud

Express  CGSLabs 21 Plateia Alignment
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CGSLsbs  Autopath  Atosign  Layout Profile  Cross Sections  Unity [ EEBGRMIGRN = -
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o
s

P&
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You can a|SO insert pOint C|0ud in the C|V|I 3D. g Update Fields ll:]f;ﬁg' [Zp Download from Source @
| . =t
et Field @ OLE Object Data @ Upload to Source Set
1. Run the Attach Command. &2 Hyperlink Link E::, Extract Data Location
Point Cloud Data Linking & Extraction Location
2. Find the point cloud file and press Open. € Attoch Peint Cloud %
Name: | PointCloud_BRA_22N “ | bowse. |
It opens new dialog box, where you define Preview Pahtips Scale
parameters
Insertion poirt Rotation
TR e Clpacty v
x =
Y- [ Use geographic location
7 [ Lock paint cloud
Zoom to poirt cloud
ok | [ s | [ b




If you always use the same coordinate system, polylines coincide with the rails as shown in the figure

below.

3.3 Create TIN surface

Once you have point cloud inserted in the drawing, you can create a surface.

1. Run the Create Surface from Point Cloud
command.

&2 Points - E] Parcel - % Alignment ~ i Intersections -
¢ Surfaces ~ J Feature Line ~ [ Profile - & Assembly ~

B Corridor ~

Create Design =

% Pipe Netwark ~

%CreateSuﬁace
Cre
ﬁ Create Surface from DEM

E: :-ﬁ Create Surface from Point Cloud

2. A new dialog box opens, which is divided into three chapters, where you should define following

parameters:

— General: you define surface name and style,

— Point Cloud Selection: If the point cloud is huge and the surface will slow down the operation
of the software, | recommend you to increase the distance between points.
— Non-Ground Point Filtering: select the filter method.

€ Create TIN Surface from Point Cloud - General

P General
N
Point Cloud Selection e
Terain £
Non-Ground Point Filtering
Description:
Style:

Render materal:

x

o g
Layer
[cTor0 |
<Back Next > ‘ ‘ Create Surface ‘ | Cancel ‘ ‘ Hep

€ Create TIN Surface from Point Cloud - Peint Cloud Selection X
General

) Point Cloud Selection

Selected areas:

MNon-Ground Point Filtering

Selection  Point Cloud Name:  Points Selected  Percertage to Import Distance Between Points
Poirt cloud  <PointCloud_BR. .. 2421944 2081245183303%  0.05

Total number of points selected:2421544

‘ <Back H Next > H Create Surface H Cancel H Hel ‘




3. When you have defined all the parameters,
confirm by pressing the OK button.

The selected point cloud is processed in the
background. When it is finished, the surface
appears in the drawing.

€ Create TIN Surface frem Point Cloud - Non-Ground Peint Filtering
General

Fiter method

Point Cloud Selection
O Planar average

| Non-Ground Point Filtering
@) Kiiging interpolation

(O No fiker

<Back Next >

Create Surface




4. ALIGNMENT

4.1 Define new alignment

When we have the (3D) polylines of rails (for this tutorial we vectorised only two rails that represent one

alignment), only then the work with Ferrovia starts.

1. Click on the Alighment manager icon in the
Layout ribbon to define a new alighment name.

2. In the Parameters sub setting define new
alignment name and starting station. Station
direction on alignment can increase or decrease.

If you have more than one alignment, you can
make a selected one invisible. This means that all
layers related to a selected alignment can be
automatically switched off. In the drop down
menu select the spiral type.

3. When you have defined all the parameters,
confirm by pressing OK button.

4. When parameters for new alignment are
defined, set the design speed for alignment in
Category subsetting and define design speed
influences on alignment design parameters.

If you press the button ﬁ| you can define
different speeds for different areas along the
alignment. At least select the gauge.

Draw Grading
Edit Grading
Project Alignment Scale Input Points Points Terrain
Manager from File  report v Delete Grading
Initial Setup ~ Points and Connections ~ DTM and Grading

[ %A

]

Alignment Name: | AXIS_RAIL |

Description: | |

Starting Station:

m o]

Station Direction
+ Increasing

- Decreasing

m: | 0.000

Visibility
(®) Visible
() Invisible

Drape to surface:

C} Terrain A

spiral type: Clothoid .

Ok Cancel

Axis Manager n
Axis list <Axes Railway>:

- ¥ AXIS_0
% Parameters

2= Static Edit Category

Axis: AXIS_RAIL
Design speed: e

an sp @ 120 w
Gauge: 1600 “

View Critical Parameters

OK Cancel



4.2 Crate BestFit alignment

1. Run the Create BestFit Alignment command. Edit Floating Elements

Edit Alignment in TP -

Fixed Alignment ~ BestFit

Cant Sample
Element N

Alignment Data - lines

Alignment ~ Cantdesign Sample Lines and Tools «

Create BestFit Alignment
Edit Herizontal BestFit Analysis
Horizontal Offset Analysis

2. First, specify that the BestFit alignment will be
created from two strings of input objects.

Input ohjects:
3. Then select Polyline and continue with the O e string ® Two strings
selection of the value of polylines that will be () AutoCAD blocks
used for creating the BestFit alignment. One attribute Parameters
Press the button to select the Polylines 1 and
select the polylines that represent the right e
railway edge. Then repeat the operation to &5
define the Polylines 2, but in that case, select the
polylines that represent the left roadway edges. (®) Polyline
Palylines 1: ﬂ Selected
4. Select the alignment name from the drop- Polylines 2: GF, selected
down menu.
Alignment direction: ﬂ
5. Confirm by pressing OK. E—
Alignment name: ; -
NOTE! If the command reports a message that > [ mas_ran | B
the creation of BestFit alignment isn’t possible, [ Draw as Tangent Polygan
the problem may be that there are double [ Show report

polylines somewhere. Then use the command

Overkill and run the BestFit Alignment again. O e

We get alignment for those 2 rails, defined with main elements (tangent polygon). In this case a tangent
and a curve. We also get curve parameters.

L —L: —_—
————
———
e SR
e B | !
[=3 EEEEESSS e ——————— ™2
= ——
| Tht,

[ lm L 4m

=

fa =] o
|= -
[ f=]
-] (=]



Function calculates the regression analysis, and returns the regression report, where we can check the
results (how certain railway geometry fits on our vectorized polylines/rails).

Regression Analysis Results (AXI5_RAIL — O *

Maximum offset: 0.04 Pyerage offset: 0.01 Minimum offset: 0.00

V QAL
v / v W A LAY

[
b=

Foint Exclude Offset Station Pt Morthing Pt Easting Ent Morthing Ent Easting &

] -116.5122 = 8. -116.5052
1 O o007 0636 -116.5640 -367.0349 -116.5570 -367.0343
2 O o007 0.859 -116.5822 -366.8123 -116.5752 -366.8117
3 1 -boos 2757 -116.7235 -364.9195 -116.7258 -364.5200
4 0 -noos 4774 -116.8481 -363.4071 -116.8533 -363.4075
5 0 o000 6.175 -117.0085 -361.5130 -117.0082 -361.5129
6 O 0004 772 -117.0930 -360.5156 -117.0853 -360.5153
7 O o006 8.169 -117.1761 -355.5263 -117.1705 -359.5258
8 O o007 9.166 -117.2587 -358.5328 -117.2517 -358 5322
9 ] 0008 10.164 -117.3409 -357 5386 -117.3330 -357.5379 b
Recalculate Place diagram in DWG Optimization ON |:=|j Export to Plasser & Theurer %
4.3 Editing the alighment
Using the tools from the alignment section you Edit Floating Elements . @
can easily edit the Alignment any time. Fxed  Algoment  Besthi oo e e (07
Element v T o lines A A
Edit Alignment in TP
Alignment ~ nple Lines and Tools =
For example: Click on Edit alignment and select Move ?
the tangent polygon. Select manual entry for the Offset Tangent
type and then enter new curve parameters. Insert 1

When finished, press OK.

Erase PI

Tangent palygon fram main elements

Then click on the Move Pl icon and select the PI
point in the drawing and move it to a different
Iocation. Move Pl Label

Erase Tangent Polygon and Alignment
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(@ Manual:
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Ou= 0.0
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When we are done with alighment geometry, we can continue with calculating cant.

1. Run the Calculate Applied Cant command.

This command reads alignments calculation
speed and calculates applied cant for each curve
accordingly.  Calculate applied cant is not
necessary, if we create a tangent polygon with
the command Draw tangent polygon. In this case
the command calculates applied cant
automatically. We simply skip that step.

2.Set parametersin the dialog box for calculating
applied cant values:

- Set current alignment. Specify applied cant
calculation method (three options).

- Applied Cant table: applied cant values are
obtained from LRA_CantTable.xml file

- Calculation parameters: applied cant values
are calculated with calculation equation
parameters.

- User defined Applied Cant values. Specify
Rotation point (Inside rail, Outside rail, Rail track
alignment)

3. Confirm by pressing the OK button.

Draw Turnouts Edit Turnouts

Draw rail connections Delete Turnouts

Cant Sample .

lines - - Turnouts Catalogue Turnouts report table

ls = T ts
Calculate Applied Cant re ool

Edit Applied Cant

C

Alignment:

AXIS_RAIL ~ m

() Applied Cant table:

C:\Users\tiholep\appDataiRoaming \CGSA\CGSApps 202 =

Mormal

(®) Calculation parameters:

Applied Cant Type:

Marmal w
Calculation constant:

f.1

Cant defidency value:

(") User defined Applied Cant value:

Rotation point:

Inside rail ~

0K Cancel



6. CREATE SAMPLE LINES

Continue with defining Sample lines on the alignment. Ferrovia offers a variety of tools for designing
Sample lines.

1. Click on Sample lines icon. . .

= Draw rail connections

Draw Turnouts Edit Turnouts

Delete Turnouts
Cant Sample
N lines = =

Turnouts Catalogue Turnouts report table

Draw cross-axes dialog box appears. Sample lines
are created equidistantly along the whole
alignment (check Over the whole interval).

Cant design  Sample Lines and Tools ~ Turnouts

Cross-axes types
Equidistant inside limits:

Specify whether sample line is created at the
start/end station and in horizontal elements’

Qver the whole interval (0.000, 183.993)

start/end points.

Starting station [m]:

Ending station [m]:

(®) Align at starting station

0.0000
183.9923

(O Align at ending station

2. Define Distance between sample lines and
Width left/right.

[] At the start paint
At the end point
[ At the h. &l startfend points

Cross-axes parameters

3. Define Prefix of sample line name and Starting

Distance between cross-axes [m]: | 20.000 |
counter. Width left [m]: [ 30.000 |
Width right [m]: [ 30.000 |
4. Confirm with OK. Prefix of the cross-axis name: | P |
Starting cross-axis counter: | 1 |

Cross-axes counter:

(®)increasing Call

OK Cancel




/. PROFILE

First, you need to insert the terrain in profile view and then you can continue with drawing tangent.

7.1 Draw a profile view

This command reads the data from the source DWG file or LON file, which contains the profile's terrain
data and draws the appropriate terrain line. It also enables the user the schematic drawing of horizontal
road elements to the active profile.

1. Click on Draw Profile View command. Edit Profile
. . ) . Mave PVI
Project Alignment Draw Profile  BestFit Label
. Manager Profile View N v Move Profile Settings
2. Select Ferrovia table type, for source data use il Setup - brcfle Eaiing
*Current drawing* or select another drawing to | &
which your alignment design was saved if you . -
able cale
started to draw profile in a new drawing. Curren tabie Horizontal
® New table SECTION-1: AXIS_RALL [ | == 100 ~
3. Press OK and define the location of profile FERROVIA miE
view in the drawing.
Input Data
= ||3 = Current drawing = v‘ m
Section/Surface AXIS_RAIL.O =
Indude correspondent sample lines {marked with *)
From station To station
0.000 <P1> ~ 183.749 ~

Base elevation Minimum elevation -1.42
Top elevation l:l Maximum elevation -L12

Settings

Labeling Al ~ Draw verticals

Draw Horizontal Elements
Alignment data
Applied Cant

OK Cancel
SECTION-1: A¥IS_RAIL -
SCALE 1:1000/100 o
44
24
=>ﬁ M
N 4
8 3 5 § 5§ s 3 3 3 B
: 3§ 8 5 5 5 3 § : @
H T Fs .
A 3
Fra— w7 T
u . | !
120.0 km/h 120.0 km/h
[a - - |




Draw alignment geometry

In case you did not check the option »Draw Horizontal Elements« when defining alignment parameters,
you have to draw alignment geometry additionally.

1. Click on the Profile tab and run the Draw
alignment geometry command.

Project Alignment Drraw Profile  BestFit
2. In dialog box specify layout file (input data), Manager Profile View ’ ’
and check all the possible options. Initial Setup ~ Profile

[
3. Confirm by clicking OK.

Select layout drawing data

= |‘CURRENTDRAWING‘ v

Alignment data

Applied Cant

[Joraw in all profiles

oK Cancel
7.2 Draw a profile
1. Click on the Create BestFit Profile command. Edit Brofile Draw Ditch
3 5 Move PVI Label Ditch
Profile BestFit Label Save
N - M Profil Si Profil
The command enables to calculate offset of a o i P s S
. . . C BestFit Profil :

selected input object and to create the vertical resie R e
alignment. Input object can represent one or two Edit Vertical BestFit Analysis

sets of survey points as CAD blocks or polylines. Vertical Offset Analysis



2. Specify that the BestFit alignment will be
created from two strings of input objects.

Input objects:
3. Check the box at the 3D polylines. O e string ® Two strings
() AutoCAD blocks
4. Select 3D Polylines 1 and 3D Polylines 2 in the e
drawing.
5. Select the curve type from the drop-down. g
iy
6. To enables to draw vertical offset report,
including regression analysis result tick the Show (®) 3D Polylines
report check box. i
30 Polylines 1 C[% Selected
7. Confirm by pressing the OK. 3D Polyiines 2 5 Selected
OTerrain OF‘.econstuction points
AXIS_RAIL.O
Settings
Alignment name: AXIS_RAIL
Curve type: Circular arc e

Show report
Ok Cancel

The figure below shows the results of the offset analysis. The program allows checking for each point in
the input data set, its offset from the selected Ferrovia axes. Calculation settings are not allowed in the
dialog, but it’s possible to manage with the diagram settings.

Maximum offset: 1.32 Myerage offset: 0.14 Minimum offset: 0.00
o
Paoint Exdude Offset Pt Elevation Pt Station Ent Elevation Q
10 ] -0o0s3 0.9704 11.1616 0.8871
1 0 |-Dos4 0.5730 12,1600 -0.888%
12 [ 0084 0.5751 13.1588 -0.8307
13 [ o084 0.577 14.157% -0.892%
14 ] |-08s 0.5751 15.1574 0.8943
15 [ 0084 -0.9805 16.1570 -0.8961
16 0 |-os7 05844 17.1565 0.8579
7 ] |-0087 0.9864 17.8703 -0.8591
18 ] -noss 05872 13.1583 -0.8957
15 ] D089 4.9905 15,1571 0.9014 v

Recalculate Place diagram in DWG r_Tj Export to Plasser & Theurer %
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8. CROSS — SECTION VIEW

1. Click on Draw CS Views icon.

2. Choose Ferrovia table type, for source data
use *Current drawing*, or select another
drawing if you started to draw cross section
views in a new drawing.

3. Define horizontal and vertical scale of tables
inserted.

4. Select the first and the last cross-section in
selected sections/segments.

5. If the button Insert railway is checked, the
railway will be inserted automatically in the cross
sections.

=44 Copy Macro
=1 Save Macro

Project Alignment Draw Macro
Manager C5Views =4 Copy Element
Initial Setup - TCS Definition
€ Read terrain
Tables Scale
Table type Flot scale
FERROVIA ” ¥-scale factor:
¥-scale factor:
Input data
Input file - Layout
= | * CURRENT DRAWING * V| r
Input file - Profile
= | * CURRENT DRAWING = V| r
Section | AXIS_RAIL.0 ~

Indude correspondent sample lines {marked with =)

First cross-section Last cross section

0.000 <P1> ~[]183.993 <P11> ~

No. of columns EI
MNo. of rows

Maximum section width left [m]

Maximum section width right [m]

Elevation [m] Mo. of all sections: 11
Humus thickness [m]
Insert raiway %

OK Cancel



6. Click on the Setting button. € Settings

Settings
7. Uncheck the boxes at distance, elevation and [ Height AR
draw vertical lines. When finished, press the OK. [ istance 2FROM.AXIS
[Joraw track labels in rubric 1 RAILWAY
8. Confirm all the parameters by pressing OK. [ Draw track labels on elements
Labeling to rubrics
[Jpistance FROM. AXIS
[JElevation [m] TERRAIN
[Joraw vertical lines
[Joraw scale
0K Cancel
AXIS_RAIL.O
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9. DRAW TCS ELEMENTS

Ferrovia provides capabilities for designing and editing railway cross sections in a detailed way with almost
no geometry limitations to the final project design.

The typical cross section elements (TCS) group of commands contains commands for inserting individual
TCS elements such as embankments, substructure, ditches, fillets, etc. It is possible to insert TCS elements
such as blocks, lines, points, etc.

42 Ferrovia Cross Sections 42 Ferrovia Cross Sections

A Project A Project
% C Alignment Manager %H  C Alignment Manager
D Tables D Tables

E Draw Cross Section Views

E Draw Cross Section Views

F Railway F Railway
H Cross section elements A1 Rail H Cross section elements
| Edit TCS elements "‘ 2 il oxent | Edit TCS elements = 1Tim
%, 3Fillet
. - L . L -+ 2 Extend
J Dimensioning 2 4Substructure JDimensicning - P
K Projection lines K Projection lines o on
P ™ +.
L Layout Dimensicning o DI L Layout Dimensicning ¢ dliEm
. @ 5 Offset
M Planimetry == (OUE M Planimetry
s~ 7 Drainage é 6 Erase TCS elements
N Prepare cross-sections for plotting N Prepare cross-sections for plotting
BRI %, 7 Convert element to TCS
O Tools M 9lnsert block O Tools flg 8 View single TCS data
e ~ Aline PEETL & 9Edit TCS elements
]ﬁf;j_ X Update Cross Sections o B Draw point ]ﬁq‘, X Update Cross Sections
¥ Help & C Conditional ¥ Help
ZEnd ZEnd




9.1 Draw rail

1. Click on the Cross Sections tab and click on the
Rail icon.

It opens a new dialog box, named Insert railway.

2. At the top of the dialog press tick button to
select all cross sections.

Then define following parameters:
- rail type.
- rail fitting,
- rail sleeper,
- rail ballast

3. Check the box at Automatic Widening and
Draw Hum and then click on the OK icon.

S —aae :;SZ:I:FQ*Q;

n —
N P
i 0+0.00
£33
F97

LELH)

Embankment Substructure Edit
) Line Ditch Extend
Rail
Insert Block Trim
Draw TCS Elements Edit TCS Elerments
[ ert railwa
Select method
Between C5 w b
First cross-section: P104000.00 w ﬂ
Last cross-section: P11 0+000.00 w %
Selected axes
AXIS RAIL
Rail settings
Rail type uICs0 v | ] [
Rail fitting Plate_UICS0_1-40_370_we ~ 4 | 3¢
Rail sleeper wood_260x16 v e (X
Rail ballast first_conf v | [

(o]

o

b(+c)
Widening
S o T
D (cm) | 0 |E {am) | 40 | [ Automatic
N | 15 |1:M | 0 | Inside 0
[ Draw Hump 1:H I:I Outside 4
CK Cancel



9.2 Draw embankment

1. Click on the Cross Sections tab and select the
Embankment icon.

2. Press the tick button to select all cross
sections.

3. From the drop-down menu select Up to
hummus in fill, up to terrain in cut, check Draw
in fill and Draw in cut and confirm by clicking OK.

4. Click on the left edge of the rail.
Then repeat the same procedure on the right
side. Once again click on the embankment icon.

Since the parameters remain the same just press
OK and click on the right edge of the rail.

10. EDIT TCS ELEMENTS

With this command group it is possible to edit designed cross sections. Only Ferrovia commands should

Embankment Substructure
) Line Ditch
Rail
Insert Block
Draw TCS Elements
c
Select method
Between C5 -
Firstrosssection:  [p1 9400000 -
Last cross-section: P110+000.00 =

Conditions

Cutput-type

Up to humus in fil, up to terrain in cut
Benched embankment

Additional settings

DEMO ~

Draw in fil

Draw in cut

be used, not standard AutoCAD/BricsCAD editing commands.

10.1 Edit TCS elements

Edit Label Slope

Extend Label Distance

Trim Label Elevation
Edit TC5 Elements Label

Settings

Element label:

SHLD

3 Cancel Help

Assume that thickness of the substructure should be changed from 40 cm to 60 cm.

1. Click on the Cross sections tab and select the
Edit command.

2. Select the embankment in the drawing.

3. Press the tick button to select all cross
sections.

4. Define new name.

5. Confirm by pressing OK.

Embankment Substructure

) Line Ditch
Rail

Insert Block
Draw TCS Elernents
[

Select method
Between CS v
Firstcross-section:  [p1 0400000 -

Last cross-section: P110-4000.00 o

Conditions

Output-type

Up to humus in fil, up to terrain in cut
Benched embankment

Additional settings

DEMO v

Oraw infil

Draw in cut

Edit Label Slope

Extend Label Distance

Trim Label Elevation
Edit TCS Elements Label

Settings

Element label: SHID_1 R

oK Caneel Help



10.2 Other commands

There are also bunch of commands, available for editing TCS elements:

- Trim: to trim selected TCS elements

- Extend: to extend selected TCS elements

- Erase: to erase selected TCS elements

- Move: to move selected TCS elements

- Offset: to parallel copying selected TCS elements
- Join: to join selected TCS elements

11. LABEL TCS ELEMENTS

11.1 Label slope
1. Click on the Cross Sections tab and select the Edit Label Slope
Label Slope icon. Extend Label Distance Define Planimetry Quantity
Trim Label Elevation Projection points Takeoff
Edit TCS Elements Label Intersection Lines Mass Calculation
2. Press the tick button to select all cross |«
SGCtionS' Select method
Between CS ~ v
3. Define the following parameters: Firstrosssection:  [p1 0+000.00 < [
Text height [mm] lestaosssection:  |p110+133.99 v &
No. of decimal places: e o
Selection: Check Element. Text height [mm]: Slopedabeling: | 1:x v
Slope |abe“|ng % Mo. of dedmal places:
Selection
3. Confirm by pressing OK. @ Hement
(O Two points Select symbol

QK Cancel Help

4. In the drawing select the element, the slope of
which you want to label.




11.2 4.2 Label distance

1. Select the Cross Sections tab and click on the
Label Distance icon.

2. Press the tick button to select all cross
sections.

Define the following parameters:
Dimensioning type: check Horizontal.
Dimensioning style: Standard
Number of decimal places: 2

3. Confirm by pressing OK.

4. In the drawing select the element, the
dimension of which you want to label.

Edit Label Slepe
Extend Label Distance .
Define
Trim Label Elevation Projection points
Edit TCS Elements Label Intersection Lines
[
Select method
Between CS
First cross-section: P10+000.00
Last cross-section: P11 0+183.99
Selection Dimensioning type
(®) select element (®) Horizontal
(O select two points O Vertical
() aligned
Dimensioning style
Select dimensioning style: Standard
Mumber of decimal places:
QK

Planimetry Quantity
Takeoff

Mass Calculation

v v
v |m
v oy

Cancel Help



12.  PLANIMETRY

Based on constructed cross-sections, it is possible to precisely calculate the cut, the fill and other volumes.
The calculation is based on the so-called planimetry polygon lines that represent borders of planimetry
quantities.

1.1 Ballast

1. Click on the Cross Sections tab and select the
Planimetry icon.

Planimetry Quantity TCSElements  Plot Refresh
Takeoff Manager v Cross Sections
Mass Calculation Tools - Zoom Plot  Refresh and Undo

2. In the dialog box press the tick button to select | °

all cross sections and define the type of the | |um. e EET B 2 ||
planimetry quantity_ Hi:if:\ L:::hizmknessm ﬁsouu ﬂvx:w ﬂ
= = Elsow Elcrzr =l
Asphalt Area (2) ﬂ soLD ﬂ Magenta ﬂ
S = Sk Bl -l
Shoulder Area (2) ~|soup ~|color3t ~|
3. Click on the button next to the list of materials. | [oue =0 o e 3
. . [Bollost___________[YOY0) ~lsoup =l colorg | v
It opens a new dialog, where you add and edit | ,__,
. oK Cancel
guantities.
C
4. Press the plus button and define new quantity. e
Enter the name Ballast and select the colour R i
from the drop-down menu. First crosssecton: (1 04000.00 Sl
. . Last cross-section: “
5. When finished, press OK. P110+183.53 G}
. . . Planimetry quantity
6. Select a new defined material from the list. , ,
Type of planimetry quantity
. . Area (2) v
7. Select Inner point for the Planimetry-polygon . |
. ey . aye List of materials
definition and then define the additional " Y
. Ballast e
settings.
. . Settings
8. Confirm by pressing OK. , _
Planimetry-polygon definiton
) A . Inner point w
9. Click on the line, which represents the upper
L Additional setti
edge of the Ballast and then select any point in Hon=ls=ting
. Use only TCS elements ~
the planimetry-polygon area.
Ok Cancel Help




13. QUANTITY TAKE - OFF

The command calculates the quantities by sections as well as for the whole area. The results can be saved
to a file and/or displayed in the drawing.

1. Click on the Cross Sections tab and select the
Quantity take-off icon.

Planimetry Quantity TCS Elements Plot Refresh
Takeoff Manager v Cross Sections
Mass Calculation Tools = Zoom Plot Refresh and Undo
2. Press the tick button to select all cross C
sections.
Select method
. . Between C5 “ w
3. Check insert and select the location for
. . . First tion: V
planimetry labels in the drawing. pait D [
Last cross-section: P110+183.99 w m
4. For summary of quantities calculation, check
insert in drawing option and define an insertion Calaiate by cross sections
point of quantity table in the drawing. Ensertin drawing
Text height [mm]: [ 1.500 |
5. Confirm by pressing OK. Mumber of dedmal places: | 3.000 |
[Jsave to file
E{

Indude 0 guantities

Summary of quantities

Calculation method: Standard ~

=
Insert in drawing
Table style: ARO_MAIMPTSTEL -
[Jsave to file

=
Indude 0 quantities

Add alignment name alongside profile name label

OK Cancel Help



14. BIM MODEL

14.1 Property Sets

If you want to create a BIM model, you should first define property sets. You can define them with
Property Manager command.

1. Run the Property manager command.

2. Press the Plus button to define new property Draw  Property Property Set Property Set  Clash  IFC
set. After that select that new defined Property | 3P Model Manager  Editor e
Set on the left and define attributes. You can add BiM
attributes by pressing the plus button on the &
right.
Name = | pefauttvaive ||
3. When you have finished, confirm by pressing e ERE”W“R“”"M“” x
ElementTvpe User defined h

OK.

oK Cancel Help



14.2 Create 3D Solid model

1. Create 3D Solid model with Draw 3D Model
command.

Draw  Property Property 5et Property 5et Clash  IFC
2. In Layout/alignment enter the alignment = Model Manager  Editor e
drawing, in Profile enter the drawing of the BIM
profile and in Cross sections enter the drawingof | ¢

the cross-sections of the railway. Data sources e

can be either in one group or in separate DWG- Layout/alignment

d rawi ngs. * Current drawing * ~
Profile

3. In the Select alignment select the main o ~

alignment and define the starting and ending | crosssectons
cross section * Current drawing * -

Select alignment:

4. Check planimetry quantities you want to AXIS_RAIL 3
create a 3D solid model from. Select method

Between CS ~ "
5. Check Align to connect the consecutive First cross-section: - |p1.04000.00 v |
planimetry polygons along the alignment. Lastosssection: p110+183.99 v G
Otherwise it connects the adjacent planimetry
polygons with sectional straight lines. B

Quantity name | Align P
6. Select Property Sets from the drop-down giﬁ&m E iault'm j
menu. [v RAIL [v Rail =l

[V STEEL v

7. Confirm by pressing OK.

[Erase entire 30 model

0K Cancel

14.3 Property Set Editor

Property Set Editor user interface enables users to assign, add, change or remove property set data to a
single or multiple 3D solid elements, selected in the drawing.

1. Run the Property Set Editor command.

Draw  Property Property Set Property Set Clash  IFC
3D Model Manager Editor Filter Analysis 7

BIM



2. Select an element in the drawing and its
property sets and attributes will be displayed in
the dialog box.

3. Press plus button to add new property sets (3
property sets can be attached to one element).

4. Change the value of the attributes in the right
table, by simply clicking in the cells.

14.4 Property Set Filter

Selected 1 elements Help
+ (X
T N Name [value |
Ballast 1 | ElementType Ballast
Location 1 | ProjectName RailwayReconstruction

Property Set Filter enables users to quickly find 3D solid objects with the drawing by listing material
definitions assigned to 3D solid objects and manipulate these objects as:

— select 3D solid in drawing,

— isolate 3D solids with selected material definition and
— hide 3D solids with selected material definition.

1. Run the Property Set Filter command.

2. Define a search set.

3. Select if you want to add those elements to
existing selection or if you want to isolate or hide
them.

4. Confirm by pressing OK.
According to the parameters shown in the figure

on the right, all elements of the Ballast type are
isolated in the drawing.

Draw  Property Property Set Property Set Clash  IFC
3D Model Manager  Editor Filter Analysis
BIM
|Project v|
| ElementType b |

Select all

(O Add to selection
(@ Isolate
(O Hide

Show all oK Cancel Help



15. [FC EXPORT

1. Run the IFC export command.
IFC export dialog box opens.

2. Select the IFC schema. You can choose
between IFC4.1 and IFC2x3.

3. Select path to save the IFC.
4. Define project and building name.

5. Click on the Plus button and select the objects
to export.

6. Confirm by pressing OK.

Draw  Property Property Set Property Set Clash ~ IFC
30 Model Manager Editor Filter Analysis

BIM

Civil3D
IFC Export

IFC Import

= T Y

7] C CXPOrt

Schema:
(®) IFC4.X

O IFC2x3

=k | Selected objects to export: 27

Selected path to save:
e |C:'-.L|sers'-¢ihnlep'-.Desktnp'-.HailwayHecnnstructinn.'rfc |

Project name:

|F{ai|wayHeconstructiun |

Building name:

|F~!ai|wayHeconstructiun |

Export Cancel 7



